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MOTTO

It is never too late to gve up our preju-
dices No way of thinking or doing, however
ancient, can be trusted without proof

Henry DAvip THOREAU
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Introduction to the Series

The art of treatment represents the merger of two md‘cpend
ent bodies of knowledge In their development the two disci-
plines have followed separate Iines at times so far apart that
hittle relationship between them 1s discermble The science of
pharmacology 1s often and properly concerned with totally
mmpractical matters and a large part of therapeutic knowledge
1s of necessity an anthology of purely empirical experience

Forces appear to be at work which prevent their free inter-
play 1n the face of umiversal recognition of the fact that the
best interests of medical practice are to be served only by their
complete ntegratton It 1s the rare medical curriculum n
which pharmacology and therapeutics are so arranged as to
weave their teachings into a single and permanent design The
courses of pharmacology are 1solated in a term or two in ad
vance of the bulk of therapeutics and to 2 considerable extent,
climecrans continue to buald the structure of therapeutic teach-
mg with indifferent regard for the base already set for 1ts sup-
port.

There 15 1n fact 1n evidence a degree of competition 1nd
distrust between the two Students are informed that thus
and so 1s true in the treatment of the patient 1n spite of what
pharmacology offers to the contrary There 1s the implication
that the one 1s practical the other theoretical and hence -
relevant This attitude toward the relationship between phar-
macology and therapeutics 1s more apparent 1n some schools
than 1n others but none 1s wholly free of 1t It1s of course,
unsound for mn any system of rauonal treatment the two
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Vi INTRODUCTION TO THE SERIES

are no more separable than the two faces of the same coin.

In ward and cliic the student 1s often told to do what 1n
pharmacology he has been taught to avoid, and conversely, in
pharmacology he often learns to expect what turns out to be
alien to the experience of the clinic It 15 quite clear that nei-
ther has taken full advantage of the opportunities afforded by
the other It 1s also clear that there 1s urgent need for a forum
where pharmacologists and clinicians may come together and
talk these things over That, 1n essence, 15 the purpose of the
Conferences on Therapy

The Cornell Conferences on Therapy were inaugurated n
1937 as a joint venture of the Departments of Medicine and
of Pharmacology. Arrangements were made for the participa-
tion of every department of the Cornell University Med1cal
College New York Hospital, and the collaboration of other
institutions They are scheduled weekly throughout the larger
part of the year It 1s the policy to begm on ttme and end
promptly at the end of an hour,

There 15 considerable latitude m the conduct of the confer-
ences Certain features charactenize the majority of them A
group of drugs, a therapeutic procedure, 2 symptom, or disease
15 selected as the topic for discussion Practical procedures for
the use of the therapeutic measure are outlined by a climczan,
and a résume of the experimental basis 1s presented by some
one tramed 1n physiology or pharmacology Approximately
half of the period 1s devoted to informal discussion m which
the audience 1s encouraged to participate.

Free use has been made of the question as a particularly ef-
fective device for exciting interest and focusing attention In
some conferences the method of the “round table” discussion
1s employed, the questions being directed to a group of experts
on the subject The most successful conferences are among
those 1n which the largest part of the session 1s devoted to -
formal discussion through the medium of questions and an-
swers Those, in which sharp differences of views develop and
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the evidence 1s probed, acquire a particularly sturing and stim-
ulating quality Therapeutic prejudice and vague opinion
have a somewhat difficult ume of 1t 1n these conferences

The scope covers the whole range of therapeuucs To qual-
1fy for a conference, 1 subject must be a problem n theripy It
may be old or new It should be important If there are widely
dnvergent views concerning it, so much the better, since at 1s
the function of the conference to point out how the evidence
stands The order of subjects doesn t matter A series of con-
ferences 1n a particular field has been attempted from time to
time, as one series on the treatment of the blood diseases On
the whole, 1t has seemed more practical to avoid the series on
one subject, and to take up such topics as secem feasible 1n re-
lation to their interest at the time and the personnel available
to lead the discussion

While the introductory rem+rks are often prepared, the dis-
cussion 1s for the most part unrehearsed and extemporaneous
In many cases the chairman tries to lead the discussion into a
planned direction, but frequently the course 1s determined by
the nature of the questions 1n which the audience appears to
show the greatest interest

The conference 1s no substitute for the formal lecture, the
scientific article or the textbook It 15 not a substitute for any
traditional form of medical teaching It does not aim to treat
any subject exhaustively, but only to explore some aspects of
special interest to analyze the evidence on controversial points
of opinion and practice, to elaborate the physiologic and phar-
macologic bass of therapeutic measures, and to present these
on the level of the general practitioner

There has been a good deal of expenimentation m policy
and techmics Certain features have survived the purpose—to
sumulate interest 1n rational therapy, the method—sponta.
neous, informal, and free discussion

‘The conferences were originally designed for the students
of the third and fourth year classes of the medical college It
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w1s soon discorcred that members of the honse stfl of the
attending staff, ind vsiing prcutionas had ananterest an
them After the fitst yerr s experience st seemed that 1 permn
nent record would enlrmee thewr vale 1t was mtiapated
that the render aught consider humsel! 1 putiapwt Accord
mgly the confarences weie tiken down by nstenotypist in 1t
tendance 1t each sesston The success of the edited second led
to the next step the introduction of the confetence to 1 widet
wudicnce thiough therr menthly publicwton e the Journal
of the Amenican Medical Assocration from 1997 to 1948, and
smce 1910 m the New Yorl State Journal of Medicine

Through their publicition 1t wis hoped that they might
serve to demonstite some of the advantages of this method of
lewrning 1nd fead to sts adoption by other msttutions Itisn
methad which e be rexdily adapted to the me s wd needs
of small medicd communtties awd hospral groups

There has been widespread interest in the monthly publie:
tion of these conferences YTrom the hge voluuk of cone
spondence 1md the mture of the comments 1t has hecome cler
that they are fitling 2 need m medieal edncanon Busy physt
cins find them 4 rich source of wuthoritatve iformation in
therapeuties made more pracucl by the exchange of views
unong specrlists and generd pracutioners mude more ace
cesstble by the restriction of thew scope wd the e sy stirrng
style of the confercnce method

In response to numerous requests the fin sl step in thewrevo
Tution his now been tvhen namely the wnnual pubhication of
2 volume representing 1 group of confurences sclected su the
mun for thar quality and Jsung vilue

Tus 1powrs
’



Prcface to Volume 11

During the past year the Cornell Conferences on Therapy
have been held regularly and 1 accordance with the policy
and plan outlined tn the “Introduction to the Series” They
have continued to provide a forum for the informal exchange
of views between specialists and general practitioners on prob-
lems of treatment Their purpose 1s to promote the practice
of therapeutics based on sound pharmacologic principles

There are signs of an expanding interest 1 these confer-
ences. Attendance has so enlarged that the former amphi-
theater could no longer accommodate the audience The
sessions are now held n the largest lecture hall of the Medzcal
College The Amernican Journal of Medicine, a new monthly
publication whose policy 1t ts to make more accessible to the
general practitioner the specialized fields of clinical science,
expressed 1n interest i printing the edited record of some
of these conferences Accordingly, the monthly publication
system has been revised one conference appearing every other
month n the New York State Journal of Medicine and one
every other month n the Amenican Journal of Medicine
Volume I of the Cornell Conferences on Therapy has recerved
a warm reception and about erght months after 1ts publica
tion 1t was found necessary to prepare for a second printing
All of these have encouraged the Edutonial Board in the belief
that the Cornell Conferences on Therapy are filling an 1m-
portant gap 1n medical education

Volume II comprises a series of 16 conferences selected
from the total of more than 100 which have been published

=
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The Dose of a Drug

Dr McReen Cattell In opeming the therapy conlerences
for the current aicademic year I would like to call your atten
tion to the fact that this represents the tenth year m which
these conferences hive been conducted As you know they are
recorded selected ones are published 1n the New York State
Journal of Medicine and now also 1n the new journal The
American Journal of Medtcine Tormerly 1t was possible for
us to supply reprints and these have been quite popular
amongst the students and staff of the institution I regret that
now however through an arrangement with The Macrmllan
Company who are publishing an annual volume of Cornell
Conferences on Therapy we have agreed to discontinue the
distribution of reprints I hope the journals are available to
most of you

I would like again to bring up a point which we stress every
year namely our wish and our hope that the students will
participate fully 1n the discussions As you hnow the purpose
of these conferences 1s to provide a med:um for informal ex
change of views between the various groups who are interested
n the problems and we are eager to have the students take
part 1n the questions and comments Often in the warmth of
the discussion there has been too much of a tendency to con
fine 1t to those 1n the front rows but 1t will be our constant
endeavor to have all of you participate

The subject of the conference today 1s The Dose of a
Drug We think this 1s an important topic There are many
pomts of informauon concerning 1t which are provided by

1



2 CORNELL CONFERENCES ON THERAPY

experimental pharmacology, and these have not always been
fully utilized in drug therapy. The discussion will be opened
by Dr. Gold. i

Dr. Harry Gold: I am going to deal with a few matters
which bear chiefly on problems of dosage. I believe that
dosage is one of the very weak spots in drug therapy. A large
proportion of the failures in drug therapy results not so much
From the choice of the wrong drug, but from the use of the
correct drug incorrectly. The fault lies in the dosage. The
single dose is either too small or too large, or the dosage plan
is, for one reason or another, unsuited for eliciting the full
power of the drug for the particular situation. Examples will
help to clear the points I wish to make. And right here I should
like to state that any resemblance of this to a discussion on
cardiology is purely accidental; I shall simply draw on some
of the cardiac drugs for purposes of illustration. Whenever I
see a patient in heart failure who I judge ought not to be in
that state, and who proves the fact by quickly recovering when
placed on an appropriate system of treatment, I almost invar-
iably find that the measures which are generally used for the
treatment of heart failure have already been applied; a salt-
free diet has been prescribed, digitalis has been given, and
one or another diuretic has been in use. The failure to achieve
satisfactory results was due to improper dosage; the salt intake *
was not sufficiently restricted, the amount of digitalis may not
have been enough, and the system of administration of the
diuretics was inadequate for the needs.

A few years ago, we published some studies advocating the
use of an “average full dose™ of digitoxin to be given at one
time for digitalizing patients in heart failure. We encountered
many obstacles to the acceptance of this idea. It was argued
that the susceptibility of individuals differs; 2 single average
dose will not be enough for the tolerant patients, and will
poison the more susceptible ones. You may have seen the
paper which appeared August 1945 in the New York State
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Journal of Medicine, in which the author stated* “It is absurd
to speak of digitalizing a patient on 1.25 mg of digitoxin.”
He thenadded “There never will'be a single dose of digitoxin
or any other glycoside which will umformly digitalize all
piuents regardless of the age, the sex, the weight, or the
general condition ” The fact that such a statement was made
mdicates that some persons apparently believe that such a
dose exists, namely, a dose which will digitalize all patients
umformly. Qur attention was fixed on this statement by reason
of the fact that this heresy was, by implication, ascribed to us.
I have heard others voice disappointment with our proposed
plan for the use of an “average full digitalizing dose” of digi-
toxin at one time, because 1n himited experiences 1t had failed
to produce an expected degree of therapeutic results It soon
became clear to us that what troubles most ptople 1s the mean-
ing of the term “average dose * We had a conference on digi-
toxin last year in which considerable ume was spent 1n the
endeavor to crystallize the meaning of the term * average dose ™

The term “asverage dose ’ 15 very loosely used in therapeutics
We discovered, 1n that discussion, that the term 15 sometimes
apphied to the dose whach produces the full effect 1n practically
all cases More often, 1t 1s applied to the dose which the “aver-
age physician” uses without regard for the origin of that usage
It 1s bardly necessary to point out that the average dose and
the dose which the average physician prescribes are not the
same

In pharmacology, the term “average dose” has a fixed mean
ng It1s the dose which exerts a particular effect 1n 50 per cent
of a population When the end pomnt 15 a lethal effect, 1t 15 re-
ferred o as the average lethal dose or the LD,

The average dose 1n the pharmacological sense may also be
determined 1n humans, and by substantially stmilar methods.
Agam, let us use an example to 1llustrate the method. If we
were to start out to determine the average dose of digitalis
which produces a T-wav e change 1n the electrocardiogram, this
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is how we might procced We rmght start with 100 persons,
wemnght give to etch 0 1 Gm digatalis, and 24 hours later we
might take an electrocardiogram 1n order to see what percent
age of the subjects showed a change A month later, after the
effects of this dose have disappeared, we might give the same
group 02 Gm digitalss, and again see what percentage showed
an effect in the electrocardiogram 24 hours later This pro
cedure might be repeated at monthly mtervals with mncreasing
doses At the end, we would have certain data, namely, a series
of mcreasing doses and a corresponding series of increasing
percentages of responses If we then plot one agamnst the other,
we obtain a curve as wtlustrated m this diagram (Fig 1) Itss
called a frequency distnbution curve This curve provides us
with two kinds of mformation It shows what the average dose
15 to produce the particular effect, namely, that dose which
produces the effect 1 one half of the populauon The shape,
the steepness, and the length of the curve alse show us the
range of variability in the sensitiveness of the human popula
tion with respect to the particular drug and particular effect.

Such a curve gives us addstional mformation It tells us how
useful an average dose for a given drug 1s hikely to be If the
curve happens to be a farrly short and steep one, 1t shows that
the sensstivity of one person differs very hitle from that of
another, and that if, in such a case, the average dose were to be
given to all, the results would be very sausfactory since some
would show the precise therapenuc response, and the r¢
mander, only a histle Jess or a Iittle more than the exact thera-
peutic end point On the other hand, if the curve is farrly long
and flat, 1t shows that the sensitivity of one person differs
greatly from that of another, the scatter may be very wide,
and the himits so extreme that one pattent may require 10 or
20 times as much as another to produce the same effect

If a drug were 1o show such a long and flat frequency dis
tribution curve, the average dose for thus drug would not be
very useful One would have to start therapy with much less
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than the average dose in order to avoid poisoning the more
susceptible members of the population,
We have determined the curve for digitalis. It is fairly steep
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and short. If 100 persons were to receive the average dose,
as you see on the diagram, about 75 of them would show the
following results: Some would show exactly the desired re-
sponse; some, responses to be expected from doses down to 25
per cent less; and some, responses from doses up to 25 per cent
more. Almost all are included in the average dose =50 per
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cent Smce we know that the end point 1n digitalization s not
very precise, such variations would, for the most part escape
detection and even the occasional extremes would not cause
serious poisomung In the case of digitoxin, therefore, the aver
age full digitalizing dose 1s a most useful unit of dosage

Well, we know how these matters stand 1n the case of digt
toxm, but for the vast majortty of drugs 1 common use we
do not have a frequency distribution curve 1n humans and we
do not hnow what the average dose 15 Consider the case df
epinephrine for the treatment of an attack of bronchial asthma
Where on the curve (see Fig 1) does the usual dose stand’ If
the usual dose which 15 employed should happen to stand
down at the pont B, 1t would mean that 1t 15 too small and
that with the usual dose, there may be an unnecessanly large
number of failures to produce the effect we are after On the
contrary, 1f the dose which we commonly employ should hap-
pen tostand at point C on the curve, 1t might indicate a dosage
level 1n which we are obtaining an unnecessarily large num
ber of cases of poisoning or undesirable side-effects The fact
remains that we do not know the average dose of epinephrine
Nor do we know the average dose of physostigmme for the
treatment of abdominal distention, the average dose of mor
phine for pain the average dose of phenobarbital for seda
tion, or of castor o1l or magnesium sulfate for cathartic action
Here 15 a perfectly simple pharmacological conception which
1s readily accessible to apphication 1 patients but m the clinic
we continue to trundle along mn the matter of dosage on more
or less accdental and emprrical expertences So much for the
average dose

The next pomt I should hike to discuss 15 the dosage plaf
There are essentially tw o ty pes of dosage plans, one the curmd
lative dosage plan, and the other, the non-cumulative doszgi
plan By the cumulative plan, we mean a plan of dosage wh I
nvolves giving a small dose at the beginming and repeating ﬂr
such mtervals as to build up a concentration 1n the blood o
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the tissues adequnte to produce the therapeutic effects This
method 15 used m the mterest of safety If the single full dose
1s unknown or 1s dingerous s 1t 1s in most cises the full dose
15 bualt up by steps each of which by atself causes no harm or
no serious toxicity Tor the :deal system one must know when
the peak effect of ny dose 1s reached If the peak 1s reached 1n
2 hours fter an oral dose let ussay the interval between doses
should be 2 hours 1f the peak effect 1s rexched m 6 hours
then the mterval between the fractions should be 6 hours The
use of quimidine 15 1 good example If the objective 1s to bring
to an end an attick of uricular fibrillation or ventriculr
tachycirdia one should start with 1 small dose say 5 or 10
grans and since 1t 1s known that the peth effect 1s reached m
about 2 to 3 hours repeat the dose at these intervals until
enough has accumulated to produce the desired effect The
total amount of the drug does not matter There can be no talk
of fulures unless such a cumultve system has been put mto
operation the end points being the therapeutic results or
minor toxic symptoms Picrotoxin n the treatment of barbi
turate poisoning 1s another good example In such a case we
often do not know the true depth of the narcosis or the dose
of the barbiturate We start with a small intravenous dose
which could not do anybody any harm To the peal. effect of
this which 15 reached tn about 10 or 15 minutes we add the
next dose and so we continue by steps until a concentration
1s reached which begins to produce therapeutic results So
much for the cumulative system
The non cumulatrve plan 1s just the reverse It imolves giv

ing a single effectine dose but repeating 1t it such intervals
as will prevent raising the concentration 1n the blood or the
body tissues Here the results may be cumulitise but the drug
1snot The use of the mercunal diuretics 15 a good example If
the loss of weight of the patient with edema 1s the measure of
the therapeutic effect one repeats the dose at such mtervals as
to produce progressive loss of weight but without sigmificant
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increase in the concentration of the mercurial in the bod:
above that of the first dose. Since these drugs are excreted it
about 24 hours, the repetition of the dose at daily interval
providesa suitable non-cumulative plan.

DOSAGE SYSTEMS

A e e N My na

/
Effecdt~ *
P
4
P
2
(Drug Interval between doses

Fie. 2

These diagrams (Fig. 2) illustrate the two systems of dofsagtf
which apply to the majority of drugs. One is the system o sn:
ing steps, each in itself without dan‘ger; and tl’.xe fnhc.r is aAs yI
tem of complete curves of absorption and elimination. X
have indicated, in order to put these mecham.sms into mus.
effective operation, we have to have several bits of mfortr_x:xx1
tion. We should know the approximate speed of absgrp :n "
of the drug, the time needed to reach a peak effect, ar; s:)i me
thing about the speed of its elimination or duration o  ac o a.
In this connection, one must remember that cumulation
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self imiting process for the majonty of drugs If one gives a
patient a dose of I Gm of sodium bromide every day, one
finds that the blood concentration of bromide begins to rise,
and continues to do so for 2 or 3 weeks The blood concentra-
tion curve then levels off even though the sume daily dose 1s
continued indefintely, an equlibrium 1s reached between
the duly dose and daily excretion In the case of digitalis, we
see the stme phenomenon at work, although we detect 1t in a
different way If a patient with auricular fibrillation and an
apex rate of 140 recerves 02 Gm of digitalis every day, the
apex rate begins to slow, 1t gradually declines to a level of
about 70 + minute, below which 1t may not go even though the
same daily dose 1s continued ndefinitely First there was a
pertod of cumulation and then a period when cumulation no
longer occurred

The duration of the period of cumulation differs for differ-
entdrugs In the case of digitalis, a fixed daily dose may show
cumulation for 2 to 3 weeks before the effect levels off One
cannot be sure that the patient will not become toxic when
taking a fixed daily dose, untl 1t has been used for about 3
weeks In the case of qumidine, on the other hand cumulation
ceases 1n about 3 or 4 days If a patient recewves, let us say, 1
Gm of quinidine every day, the second day may show greater
effects than the first, and the third may show greater effects
than the second, but after the fourth day the effects are likely
to level off, and no further cumulation occurs after that The
peniod of cumulation 1s not fixed with precision, but 1t 1s of
the order of 4 or 5 days for quunidine and of the order of 2
to 3 weeks for digitalis

There 15 still another point, namely, that the Ievel at which
cumulauon ceases depends on the size of the datly dose By
way of 1llustration, cumulation of digitalis with a daily dose
of 01 Gm may level off at an apex rate of 100 a minute, while
with a daily dose of 0 2 Gm , at an apex rate of 80 Again, in
the case of the bromides cumulation ceases at a lower blood
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concentration of bromide when the daily dose 15 1 Gm than
when1t1s2 Gm

There 1s no doubt that the points which I have discussed as
requiring attention in rational systems of dosage play a part
in the use of drugs as practiced at the present time I have
Inttle doubt that the doses which are prescribed 1 the case of
some drugs are actually the average doses Cumulative and
non cumulative systems are at work 1n dosage plans that are
commonly used, but I am inclined to think that their opera
tion 1s more by accident than design T'or that reason, we find
cumulative systems employed 1n cases where non cumulative
systems would give immeasurably better results and vice versa

To find 1llustrations, one does not have to go very far It1s
one of the most common experiences to encounter patients
with a particular disorder of rhythm recerving, let us say, 03
Gm of quimdine 8 times a day for weeks on end, without any
beneficial effects, one could have predicted the failure at the
end of the fourth or fifth day Since the system did not pro-
vide enough cumulation 1n the first 4 or 5 days, there remamed
nothing to do but to raise the single doses or to give fractions
at shorter ntervals during the day For example, you will find
several reports 1n the literature, pointing to the percentage of
cases with auricular fibrillation 1n which quunmdine succeeded
1 establishig a normal thythm What meaning have these
percentages? If you will examine these reports you will find
that a rigid dosage was used for all That 1s no way to find
out how effective quinidine can be

In urgent situations, morphine 1s often given by hypo-
dermic mjection at mntervals of 10 or 15 minutes There can
be no purpose 1n choosing such mtervals since so little of
the first dose 15 absorbed, 1ts peak effect being reached in a
period of 30 to 45 minutes, or 1n some cases longer I have seen
prostigmine used for abdominal distention 1n doses given at
intervals of 6 or more hours The first dose produced no ef
fects, and neather did the others The effects wear off withmn
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about 2 hours Here then 15 15ystem of dosage which could by
no possibility elicit the theripeutic effects of this drug And
when Ihear it sud that 1 particultr drug was without value m
a case 1n question I ask 1t once How do you know? Was 1t
used 1n such 1 manner s to make sure that the patient could
not respond fivorably? The textbooks recommend that the
mercurnal diurctics be given 1t 4 day mtervals The mercurial
15 excreted witliun about 24 hours To spread the imterval to 4
days stmply 1llows 1 long period to elpse i which the patent
recenves no treatment and an this time the condition remains
stattonary or detertorates It serves no purpose other than to
prolong the period of recovery from the heart fulure

Mapharsen in the treatment of syphilis 1s another case which
requires 1ttention from the standpont of the present discus
ston A dose 15 almost completely excreted m 2 to 3 days and
while there are some advocates of rapid methods which appear
to take this mto account the most popular dosage plans call
for only 1 1njection a week

The cumulative and non cumulative systems of dosage do
not exhust the problems of dosage There are situations 1n
which 1 more or less fixed plan of dosage needs to be used with
out adjustments for the needs of the particular individual
These are cases 1n which precise therapeutic end points or
minor toxic end points are not available as guides to the ad
Justment in dosage A good example 1s the use of digitahis 1n
the heart failure of rheumatic active carditis Here the thera
peutic results are often indecisive and 1f one attempts to 1n
crease the concentration by the cumulative method one fre
quently encounters troublesome and sometumes dangerous
toxic symptoms It 1s thercfore best 1n such a case to adopt a
fised system of dosage with the highest prospects of thera
peutic benefits and lowest liability of producing toxic effects
and to use that system 1n all cases without attempting to 1n
crease the dose to meet the needs of the particular patient

Therapeutic effects and mmnor toxic symptoms are the chief
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fined average dose 1n the pharmncologic sense The Pharmaco-
poeral defimition of average dose 1s quute another thing, and 1
think you may be musled if you do not understaind the dffer-
ence betw een those two uses of that term The Pharmacopoera
assigns an average dose on the basis of conference of 1 consider-
able group of men supposed to be best informed on the par-
ticular agent Thas dose 1s merely a rough guide to the prac-
ticing physician, so that he will have some 1dea as to the single
dose with wlich he should start the treatment of the patient.
I think that the Pharmacopoeint Committee on Therapeutics
realizes that the term “average dose” 1s misused in fact, I
think that they realize that 1t ts an unfair statement, but the
physician must have some starting point

Dr Cattell Isn't 1t usually a minumal dose?

Dr Eggleston It s usually the safe dose par excellence, safe
in the sense that 1t will do no harm It may not be safe because
1t may be totally inadequate to accomplish the purpose, and
by the time one has discovered this 1t may be too late to remedy
the situation The Pharmacopoeia, however, cannot deal with
all the problems 1n 1ts statement Keep those two usages sepa
rate The Pharmacopoern] average dose 15 a statement of what
1s commonly found to be safe and, presumably, what a great
many physicians believe 1s more or less effective when repeated
Dr Gold s use of average dose 1s much more scientific, but un
fortunately 1t has not come 1nto vogue yet except 1n connec
tion with a few 1solated drugs and those drugs are usually ones
with more or less simple actions and reasonably clear-cut end-
pomts for yudging their actions

Dr Gold also spoke of the question of cumulation 1n the
use of the mercurial dwretics I dont want to seem to be
cntical, but I think possibly, there 1s another 1dea there which
heomtted to mention, namely, that at imes we must consider
cumulation of effect as well as cumulation of drug We know
that the mercurial diuretics available to us today do not re-
main long within the body Dr Gold has stated the approxi-
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mate period as about 24 hours Whale 1t 15 a fact that, within
24 hours, virtually all of the mercurial has been eluminated
from the body, 1t 15 also true that rapid dehydration 15 often
fighly undesirable and at times very uncomfortable for the
patient Perhaps, thus, rather than the danger of toacuy, 1
one of the explanauions for the frequent use of the mercuriat
diuretics at longer mtervals
Dr Cattell 1wonder if we mmght have a few words from Dr
Stewart while we are on this general topic, and then perhaps
turn to Dr Gold for a response
Dr Harold | Stewart The diagram that Dr Gold drew, of
the T-wave effect and dosage of digitalis, does not seem to me
to have a great deal of relevancy to the therapeutic use of digt
talis 1 think almost everybody 1s agreed that one cannat lock
at a record of a patient who has had digitahs and tell from the
T waves how much digstalis that patient has had From a thera
peutic pomnt of view, I think we do siot want to give the stu
dents the 1mpression that one can look at a record and telt
whether a patzent 1s adequately digitalized or not It may be
that if one patient were observed, and, allowing time for ex-
cretion, were repeatedly digitalized, that patent, on a certam
amount of digitalis might exhibit somewhere near the same
Lund of T wave changes, but one cannot predict what another
patient would do with the same or another amount of digitalis
ya the way of T wave changes Consequently, we canaat use
T wase effects as a ginde to whether we are getting an adequate
thereapeutic effect from digstahs or not
"To come back to the word “average agan, 1t scems too bad
that there has seeped mto the hterature 2 usage that was not
clearly defined m Dr Gold s papers The average dose of dig
saline Natnelle, for example, 15 mterpreted by everybody that
1 have talked to, to mean that dese which will digitalize the
patient That 1s the current notion I thinh harm to progr]ess
1n dagatalss therapy has been dane by the Prf‘il“"‘:iﬁ{:l"”j
notion As a matter of fact, we see patients now less ¥
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talized than 5 or 6 years 1go belore tlus notion that one could
do 1t with small amounts I tlunk that in the experience of
most people except Dr Gold 1t takes larger amounts than
12mg togneadequate digitalization Inour experience hiere
1t 1s somew here between 1 8and 2 mg If 1 2 mg 1s the average
digitahizing dose 1t 15 very unusual that we do not sec patients
1 whom this amount rchieves digitalization

Dr Cattell 1 am sure there 1s no disagreement with what
Dr Stewart sud with reference to the wide vanability among
patients in their response to digitahs and the consequent 1m
possibility of using the T wav e or any other criterion to estab
hish the quanuty of digitalis administered It 1s precisely for
this reason that 1t 1s so nnportant to have information about tn
dnidunl vanability 1n the population to be tretted We then
have advance information on the probability of the average or
any other dose giving the desired therapeutic effect or of 1ts
being too large or too small This 1s a point of great practical
mmportance which has not been given the attention 1t deserves
Thus Dr Gold s average dose of 1 2 mg of digitoxin becomes
more informatrne when at the same time he 15 able to tell us
n what proportion of patients 1t 1s meffective and 1n what
proportion it gives rise to toXic symptoms

Nothing in what I have just said detracts from the evidence
obtamned by the comparison of the effects of repeated doses 1
the same patient By such means which eliminate the factor
of individual vanability 1t has been established that a defi
nite dosage response relationship holds and that the T wave
changes correspond quantitatively to the therapeutic actions

Dr Eggleston May 1 raise a point? I quite agree that the
studies by Dr Gold in the attempted establishment of an
average dose of digitoxin were exceedingly well plinned nd
very carefully carried out I think the use of the term average
dose without specific definition conveys the wrong 1dea to
the practicing physician He certainly generally expects that
the dose set by Dr Gold which 1s quite defimtely established
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Dr Cattell intimated, 1f the drug happens to be ane in which
the therapeutic and toxic effects are close, 1t may be necessary
to start treatment in any particular case with less than the
average dose, butf the drug hppens to be one in which thera
peutic and toxic effects are far apart, treatment may be started
m all patients with more than the average dosc For example,
we mught determune the average dose of pemcilhin which cures
pneumonia, but smce pentaithin 15 non toxic, 1t would be de
sirable to treat all patents not with the average dose, but with
a much larger amount, an amount which would cure not 50
per cent of the population, but as close as possible to 100 per
cent of the population

As 1o the specific example of digitoxin, we published 2 study
1n which the term “average full dose methad of digutalization
was used, and the experience was described mn which that
turned out to be 1 2 mg given at one ume OQur papers clearly
state, and the term “average” clearly imphes, that some re
quire more, while others can do with less Dr Stewart appears
to be taking 1ssue, and 1t 1s not clear to me whether the objec
tion 1s to the conception of the average dose, or only to the
12 mg, or to both

Since Dr Stewart stated that “mn the expersence of most
people, except Dr Gold, 1t takes larger amounts than 12 mg
to give adequate digitalization,” I should calf your attentiont
to the paper by Stroud and Vander Veer 1 1937 tn which they
found that from 12 to 2 0 mg of digttoxin was necessary for
full digtalizatton when the drug was guwven qver a period of
5 or 6 days There 1s also the recent paper by Katz and Wise 10
the American Heart Journal of August, 1945, in which they
confirm our results and state that * digitaline Nauvelle 1 2
mg dosage .. would appear to provide safe, effectivé,
single dose digitahization m undiguahized patients’ I believe
1 know why Dr Stewart 15 having so much difficulty witlt the
1 2 mg dose Isurmise that he fails to give 1t at one ume, that
he does nat use the control period which ehminates the effects
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of rest in bed as was done in the method by which the 1 2 mg
vilue was estiblished and that hus experience may not em
brice a sufficient variety of grades of fulure from the very
muld to the very severe ones Not dehing with an averige
population he may ful to observe the expected results of an
averige dose

Dr Tggleston your point about the mercurinl diuretics 1s
well taken We 1ll encounter the unpleasant effects of exces
sive drurests and 1n a case 1n which 1t has occurred after the
firstdose wehave towast 1 few days unul the patient recovers
However, our solution to the problem 1s not the one you sug
gest nimely to spread the interval between injections 1t 1s
rather to keep the mntenval unchanged but reduce the dose
This usurlly results 1n 2 continuous course of improvement
or cumulation of effects without the drastic disturbance from
excessive single doses grven at intervals of 4 days

Dr Lggleston I wasnot discussing the use of the mercurials
T agree with you that often the mdividual dose should be
smaller

Dr Gold 1 stated at the begmmning that any resemblance
of this conference to a discussion on cardiology was purely
acadental 1 used the frequency distribution curve which we
determined for the effect of digitahis on the T wave of the
ﬂeclrocardlognm 1s an example of the method which may
be used for establishing the average dose of a drug and the
Tange of variability 1n the response of the human population
But since Dr Stewart has broadened the discussion I may
state that I agree with him that there 1s no necessary relation
ship between the T wave effects of digitahis and 1ts effects 1n
heart failure

Dr Cattell Would you admit that different systems muy
show different degrees of susceptibility?

Dr Gold Indeed I would In point of fact on the average,
1t takes about 3 umes as much digitalis to bring 2bout the
full therapeuuc effects 1n heart farlure as to produce changes



18 CORNELL CONFERENCES ON THERAPY

Dr Cattell intimated, 1f the drug happens to be one 1n which
the therapeutic and toxic effects are close, 1t may be necessary
to start treatment 1n any particular case with less than the
average dose, but if the drug happens to be one 11 which thera
peutic and toxic effects are far apart, treatment may be started
1n all patients with more than the average dose For example,
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of rest in bed, as was done 1n the method by which the 1 2 mg
value was established, and that his experience may not em
brace a sufficient variety of grades of fulure, from the very
mild to the very severe ones Not dealing with an average
population, he may fail to observe the expected results of an
average dose

Dr Lggleston your point about the mercuril diuretics 1s
well taken We all encounter the unpleasant eflects of exces
sne dwrests and in a case in which 1t has occurred after the
first dose, we hve to wt a few days unul the patient recovers
However, our solution to the problem 1s not the one you sug
gest, namely, to sprend the interval between njections, 1t 15
rather to heep the mterval unchanged but reduce the dose
This usually results 10 1 continuous course of 1mprovement
or cumulation of effects without the drastic disturbance from
excessive single doses guven at wintervals of 4 days

Dr Lggleston 1was not discussing the use of the mercurials
I'agree with you that often the individual dose should be
smaller

Dr Gold 1 stated at the beginming that any resemblance
of this conference to a discussion on cardiology was purely
accdental T used the [requency distribution curve, which we
determined for the efiect of dimitahis on the T wave of the
electrocardiogram as an example of the method which may
be used for establishing the average dose of a drug and the
range of variability in the response of the human population
But since Dr Stewart has broadened the discussion, I may
state that I agree with hum that there 1s no necessary relation
ship between the T wave effects of digitalis and 1ts effects in
heart failure

Dr Cattell Would you admit that dufferent systems may
show different degrees of susceptibility?

Dr Gold Indeed 1would In pomt of fact, on the average,
1t tales about § tumes as much digitalis to bring about the
{full therapeutsc effects 1 heart failure as to produce changes
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vaginal smear which undergoes specsfic cytological alterations
under the mfluence of estrogens, 1ts end pont bemg a fully
cornified smear When one uses this index as a bass for re-
placement therapy with estrogemc hormones one finds the
expected varsation i dosage requirements from patient 1o pa
tent This range of dosage 1s shown sem: diagrammatically in
Figure 3 1t 15, of course, possible to select a range of dosage
which will put approximately 50 per cent of panents i full
«estrus, however, this dose will be excessive for a certamn per
centage of patients and 1nrdequate for another group Ths
<circumstance 15 completely analogous to the response to the
average digatalizing dose of digitoxan which Dr Gold has de
scribed

A second vaniable 1n the use of the estrogemc hormones 15
presented by variations in the wntervals between mjections
Thus, you may get entirely different results using any given
total dose, depending upon whether the whole amount 15
given at wide 1ntervals, ar daily tn divided doses By far the
most efficient utthzation of the hormone occurs when it 1
given daily Finally, there s the matter of the cumulative effect
of estrogens If a dose 1s tnadequate to achieve a desired effect,
1t may be gaven mdefinttely without fulfilhing 1ts purpose

1 am sure that these three examples which sllustrate the
relevance of Dr Gold s discussion of the fundamental prin
ciples which should guide therapy, could be muitiphed mde
finately, not only i the feld of endocnne thesapy, but w
virtually all of the medical disctphines

SUMMARY

Dr Gold The discussion m the conference this afterncon
centered on problems of dosage The principles were explored
angd illustrated by examples from 2 wide varety of drugs
There are two systems of dosage by which drugs are admin
sstered the cumulative and the non cumulagve systems and
for their most effective application, use must be made of
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then, as to maintaiming 1t It has been my habat to come as
close as I can to the dry weight by the use of a regimen not
radically different from the one just discussed but there are
patients who experience a great deal of discomfort when they
are reduced to the dry weight They complain rather butterly
of muscular pains and aches or even of cramps and altogether
they are pretty nearly as uncomfortable at times as they were
n the mlder stages of thewr congestive heart faiture I, there
fore, question whether this regimen can be applied as success
fully to all patients without considerable individual judgment
as to modification from time to time with a Iittle relaxation
here, a lttle change there, 1n the plan of therapy Of course 1n
essence the plan of therapy 1s presumptively correct, and 1
agree with the general thought behind 1t

I would like to ask Dr Gold what average dose of the mer
curial he finds necessary, and whether he administers 1t intra
muscularly or intravenously Does he make a choice between
the two methods? His mitial diet 1s of course, only a shght
modificatton of the Karell diet, which 1s essentially a salt free
diet It consists of 800 cc of milk per 24 hours Dr Gold raises
that to 2 little higher level of milk and adds 2 quarts of water
I think those of you who are not too familiar with the situa
tion should recognize the fact that 1t 1s not the water but the
sodium 1n the diet which counts in the retention of fluid 1n the
tissues

I don t think this 1s the place to quibble over what 1s the
correct therapeutic dose of digitoxin The scheme of 12 mg
as the mutial dose followed by 0 2 mg daily, works perfecdy
satisfactorily 1n a very large majority of the patients but there
are patients small though the numbers may be who will de
velop signs of digitalis intoxication on this regimen and the
dose, therefore, will have to be adjusted to meet their needs
You should remember that digitoxin 1s retamed long 1 the
body and continues 1ts action for a long period of time so that
whule 1t 1s the most desirable agent for general therapy 1n the
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digitalis field, you cannot backtrack quite as quuckly as you
can with some of the more rapidly elumnated glycosides of the
digitalis series

Dr Cattell There 1s one question T would ke to ask, Dr
Gold, nimely, whether you anuctpate conumung the mer-
curnl indcfimitely in these cases alter the congestive fulure 1s
relieved .

Dr Gold In answer to Dr Cattell, we do anticipate con
tinung the mercurial indefimtely There are some tn whom at
may be discontinued after a time There are others who con-
tinue to require 1 daily dose for the remainder of their lives
Thessystem provides approprite means for deading how long
the mercurial will be conuinued The objective 1s always kept
m mind, namely, to establish the dry weight, and then, to
maintain the dry weight After the dry weight has been estb-
lished by the duly dose of the mercurial, the interval between
doses 1s prolonged In that process of gradually prolonging the
mntenal we discover those cases who do not show a’tendency to
become ‘ wet * even when months or years elapse after the last
mjection of the mercurial 1n the same way we also discover
those who tend to become wet when the interval 1s only 24
hours, between these two eatremes lie the large numbers of
patients 1n whom the permanent maintenance dose of the mer-
curial 1s necessary at any one of a wide vartety of intervals, de
termined for each case individually

In regard to the discomfort resulting from the dry weight,
Dr Eggleston, 1 should mention again our definitton of the

dry weight * It 1s that state 1 which the optimum amount of
extracellular fluid remains 1n the body Such a state does not
produce discomforts Perhaps a more sausfactory term would
be opumum weight' rather than dry weight The reason
we have avorded the term optimum weight 1s the fact that

1tss dafficult to define a method for arrving at 1t When the
System 15 started, the patient begins to lose weight and, after
several days to a weel or two, 1n which the mercurial injection



28 Ci ONFEREN ON THERAPY
7 da, Iosmg of Weigh Omes ¢o , f: Y abryp,
end T, Is a sp P end Pomng - vast Majoriey of Patieny
feel 5 herr €St When thyg Point ;¢ Teacheq , fey, undye
Weakneg, Muscyj, Tamps, an oth pleas, YMptomg
Which dicate XCessive ehydra, on alloy, Bama
Poup twoang they g, better tth Sher leyey We haye
Observeq that.t € Prodycy, of Unpleas, SYmptoms dur;
€ courge of hydratw 1te frequ I8 refateq to th
Peed v p Which' . I8 carrjeq ut In &enera] Systen
shoy], so Usted a5 Void g Jo han 2 o 3
Poungg Per day, Ithoug M sure g, You haye Obseryeq
0y pagy S I whom, 2loss o 5 oung, day ya5
tolerateq W fo. tis asy to eg he speed f
Chydray,,, tro} Iple, Ctions by ad
Justing the ercuyy, ously, the Smaller
the doge th Ile, Tetic eff,
Your Questioy, concemmg the dose of the mercyryy)

we Usuajly Start wyp o Sce mercuhydrm IE thys Causes ng yy,
C a @ Excessiye Weight Joss
and the diureg;s 1s adequate, 2 Weigh, loss of » or 3 poungs we
ontinye that doge daily J, the Uress yg Nadequga,, we n
Crease pe dose ¢ Lec o 2cc datly the €deayoy Secure
a commuous Weighy loss of 2org Poungs , day In , few cages
We haye had ¢ Increyge the doge € 2 ¢ €very | hours 1
order ¢4 Establysp adequaye diureg;g The System ;¢ sufﬁcxemly
flexiple 20 tafke €are of e major Vanetes , UNusua] sepg,

Ur routipne plan calls fo, the mtramuscular Wjection ¢,
for some Teason thy, Method ;¢ 0t feagipla We g1ve 1t 1nr

You are quite Tight 1 Your Statemep, that oy diet 15 ¢
senually a Karep diet Perhaps I shoulg dlstmguxsh the 1m
Portan, from the ummportant pects of it It Tarely Matters
Whethe, the Patieny Tecerves 800 ¢ of myjx or 1,000, or even
1,500 ¢ aday Tp, bomg ofxmportance i that sycp , diet 1n



MANAGEMENT OF CONGESTIVL FAILURE 29

sures agunst the patient recetving more than from 1to 15
Gm salt per day Milk 1s the simplest form of a light diet to
achieve that end, and 1t makes the least demands on the dietary
service of the hospital It 1s also the Ieast troublesome in the
home 1should not be so much concerned with the problem of
mnling things esy for those who look after the patient with
congestive failure, 1f 1t were not for the fact that lapses are so
frequent when dicts more troublesome to arrange are pre-
scribed The so called low salt diets of hospitals contain from
3t0 6 Gm ol s1lt, and, not inlrequendly, the saltcellar appears
on the tray by mistihe Such diets are also relattvely inflexible,
1f the salt content turns out to be too high as seen by the failure
of the pattent to respond satisfactorily, 1t 1s often extremely dif-
ficult to have 1t properly rearranged Of course, 1if the patient
shows some form of 1ntolerance to milk, there 1s no choice but
to arrange a dafferent type of diet containing from 1 to 15
Gm of salt We might bear 1n mind the fact that 1t 1s rarely
necessary to continue such a low salt diet as 15 represented by
the m1lk alone for more than about a week, and most patients
will co-operate satisfactorily for this relatively brief period of
ume
Dr Eggleston you stated that you use essentially the same
tand of system Do you give the mercurial diuretic every day?
Dr Eggleston 1 do use the mercurials dmly where neces
sary, and have done so for a considerable ume I have never
seen any detriment to the patient from their use 1n this way,
Dr Gold 1am glad to hear you say that I would only pomnt
out that our system calls for the routine use of the daly dose
of the mercunal to abolish the attack of congestive fatlure,
rather than 1 some special cises as implied by your term
“where necessary " It 15 our view that 1n every case of conges
uve failure, dehydration 1s an essenual feature of the therapy,
and that this should be carried out with the greatest exped:
tion conmistent with safety and comfort We have taken the
posttion that, even though complete reversal of the state of con
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gestive fatlure 15 possible, m many cases with digitalis alone,
or with digitalis together with salt restriction and the dose of
the mercurial every third or fourth day, 1t takes unnecessarily
long to accomplish the results, and that the daily admmstra
tion of the mercural 1n every one of these cases results n a
curtailment of the period of disability Accelerating the speed
of recovery without adding discomforts or dangers can be ad
vantageous only

Dr Eggleston May I add that I spoke of the discomfort of
the patient during the use of the mercurial for the purpose of
making you discuss 1t a little more, because 1t 1s a very real fac
tor and can become very troublesome unless one 1s cautious
in guiding the course of dehydration of the patient

Dr Cattell Dr Stewart, would you care to comment at this
pont?

Dr Harold J Stewart 1 think the daily use of the mercurial
15 about the only thing new 1n thus regimen which Dr Gold
has described Everybody, I think, who has been taking care of
patients with heart failure, has been weighing them every day,
so that 1s not a new procedure Some have been using small
amounts of fluid others large amounts Many have been using
milk The only new point 1s that he advocates the use of daily
mjections of the mercurial We have not been able to get pa
tients free of heart farlure with the use of unhmited amounts
of fluid as has been recommended by Schemm We placed 2
series of patients on an accurately controlled low salt mtake
and forced fluids, m none were we able to abolish the heart
failure, even when we added the mercurials For the most part,
1 still use lintted fluids and a low salt intake

I wonder whether Dr Eggleston s experience with digitoxin
has changed since last year I think I remember his saying at
a conference last year that he used more than 1 2 mg of digita
line Nativelle to digitalize patients adequately

Dr Eggleston 1said that most of the patients required more
than that for full digitalization
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Dr Stewart In our experience, it hs taken from 18020
mg
Dr Cattell Inonedose?

Dr Stewart We gneittoa few patients ina single dose, but
we don t advocate that

Dr Cattell Dr Gold, you hve had some experience with
the single dose of 2 0 mg What hippens?

Dr Gold 1t1s much too lrge for routine single dose digi
talization We gave 2 0 mg of digitaline Natwvelle at one ime
to a group of patients and about one third of them developed
tonrc effects

Dr Cattell Have you any further remarks on Dr Stewart's
comments?

Dr Gold 1agree with Dr Stewart’s view that the individual
1tems imvolved 1 our plan of treatment of congestive failure
are not new Water, mulk, salt restriction, digitalis, mercurial
diuretics and weighing of the patient have all been used by
others I must confess that I know of no writings other than
our own advocating the routine daily dose of the mercurial
Dr Stewart regards that as a new feature 1n our plan, but now
1 don t believe that even that 1s new Dr Lggleston just stated
that he uses the daily dose of the mercurial at times, and 1t 15
probable that others do also I fear, however, that the central
theme of my introductory remarks has been overlooked As
you know good and bad literature makes use of pretty much
the same words the distinction between them lies 1 the way
the words are arranged So 1t 1s with our proposed plan for the
trextment of congestive fallure The secret of 1ts success lies
n the way 1n w hich the 1tems are put together and carried out
Every patient with congestive farlure recesves 1 to 1 5 Liters of
mlk daily as the sote diet, 1t 15 the most certain w ay of insur-
ng the low intake of 1 to 1 5 Gm of salt Lveryone of these
patients receives at least 2 liters of water daily (1 glassful every
2to 3 hours) thisis not to ehicat a diuretic action of water but
to supply the hidney with enough water to enable 1t to clear
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the blood of metaholites produced normally and the excess
which comes from the edema flurds The dose of the mercural
1s gwven daily to insure a more or less continuous outflow of
edema fluid The patient 1s weighed daily m order to provide
the system of dehydration with a precision control for adjust
ng the program so as to 1nsure a continuous therapeutic re
sult without the risk of insufficient or excessive effects To keep
the patient at the dry weight level by an appropriate adjust
ment of these factors 1s the essence of our system of main
tenance Most current plans wath which patients are provided
after leaving the hospital are not systems of maintenance at
all, but retreatments of congestive failure You will bear
mund that about 20 per cent of cases of congestive failure
the hospital have multiple admissions for the same purpose
That 1s due largely to the fact that the maintenance plans are
essentially arbitrary ones, rather than arranged for the mdt
vidual cases on the principle of reducing the patient to the dry
weight, and then mamntaimng the dry weight by the appro-
priate adjustment of free water intake, salt restriction, daly
digitoxin, and a mercurial mnjection at an established nterval

Dr Stewart stated that everyone weighs his patients with
heart failure daily You may be interested 1n what we found
1n 502 records of admission for congestive failure 1n four large
hospitals, representing a cross section of current practice i
New York City Of these, 51 per cent were not weighed at all,
the remaining 49 per cent had an average of one weighing i1
three days

Not a single case had a chart of the daily weight which 1550
serviceable 1 guiding the course of treatment with precision
‘When we charted some of these we found that many patients
had been mn and out of failure two or three tumes 1n the same
hosprtal admission Such a chart has the same value as the fever
chart 1n infections It serves to reveal the adequacy of the sys
tem of treatment It also provides a ready means of detecting
a complication or a lapse in treatment, otherwise overlooked
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These very records were not wanting m chartings of red and
blue columns showing flurd int1ke aind output The charting
of flurd exnchange represents 1 combinition of measures and
estimations t best most mccurate 1s 1t 1s routtnely carried
out It 15 a Ihborious nd time consuming nursing procedure
which does not yield information worthy of the effort It
should be abandoned A simple chart of the duly weight mn ats
place would go a long way 1n improving the treatment of con

gestinve farlure

Dr W alter Modell ‘The Schemm treatment was mentioned
i relation to the water intake Is that involved 1n the system
you described?

Dr Gold No 1t 1s not Schemm recommended using mas
snve quantities of water forang fluids 5 or 6 liters or more
He used 1t for 1ts diuretic effect. We don t force fluids in that
sense We aim to use only enough water to insure adequate
renal function to prevent azotema and to maintain dinresis
induced by salt restriction and the mercunial diuretic We
often have a good deal of trouble with the 2 quarts daily It1s
surprising to see how little water patients will take on their
own There 1s a detail here that 15 worth mentioming If you
prescribe 2 quarts of water and leave 1t at that just as likely
asnot you will find that the patient actually consumes only a
pint or less The nurse rarely fails to see to 1t that the patient
takes the dose of phenobarbital or cathartic or digitalis but
pays little attention to the 2 quarts of water It doesn t seem
very important to her In some cases the whole system of treat
ment breaks down because not enough water 1s taken 1
usually order the water as a glassful every 2 to 3 hours and re-
quest that the DuTse supervise 1 consumpuon and chart the
amount actually consumed

Dr Janet Travell Is there any objection to gettng the pa
tient up and weighing him every day?

Dr Gold We have rarely encountered any trouble The
vast majority of pattents with congestive failure can be
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weighed daily, even those who are very far advanced There
are, of course, some cases, such as those with acute coronary
thrombosts, who cannot be weighed 1n the early days This
glves me an opportunity to say once again that the daily weigh
1ng of the patient 1s the most important guide n the treatment
of congestive failure Without 1t, the treatment of failure 1s
very much like the treatment of diabetes with 1nsulin and diet
without information as to what 1s going on 1n the urine with
respect to sugar and ketones The patient who 1s 1n advanced
farlure with 50 pounds of edema fluid may show very little
symptomatic unprovement for several days after the system of
treatment 1s started Very often the physician 1s discouraged
by the apparent absence of improvement and abandons a reg
mmen which 1s certain, tn the end, to produce satisfactory re
sults If the physicran only knew that the patient lost 2 or 3
pounds after the first day of treatment, he could predict a
favorable outcome with a fair degree of certainty, no matter”
how the patient looked or felt at the time Thus loss of weight
1n the first day or two provides very useful advance informa
tron concerning the outlook If the patient fails to lose weight
1n the first day or two, 1t 1s clear that the regimen 1s made-
quate So often patients linger 1n bed for several weeks on 2
system of treatment which yields equivocal results The ab
sence of significant loss of weight 1n the first two or three days
would have provided the indication for prompt intensifica
tion of the treatment, and would have avoided the unnecessary
prolongation of the period of disability

So, also, in the period of mamtenance An abrupt rise 1n
weight indicates that the patient 1s heading for trouble, usnally
long before this 1s revealed by the appearance of symptoms It
gives the indication for shortemmng the interval between the
doses of the mercurial or for adjustment m the salt restric
tion

Dr Cattell Before going on to general questions, perhaps
we might hear from Dr Pardee
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Dr Harold E B Pardec 1 think 1t 1s not profitable to dis
cuss the question as to whether or not this method of treat
ment 1s new I mught say that I believe the system as a whole
1s a new one and that the 1dea of the duly dose of the mer
curnnlsis s faras I know to be credited to Dr Gold It seems
to be a very effective measure In considering the duly dose of
the mercurzal 1t 15 well to emphasize the fact that this duly
dose 15 a small one much smaller than we have been accus
tomed to gving to patients who received the mercurial per
haps twice a week Another important pount which he 1s again
emphasizing 1s the use of weight asa guide and Igree heartily
with what he said about the records of flurd balance They are
a sham and fantasy even with the best nursing care available
1 the modern hospital In the home 1t 1s almost impossible
to obtamn any wnformation from them that has value The
weighing 1s not difficult You rarely find a patient who 15 un

“able to stand on a scale beside the bed This brings us to an
other pomnt which has not been discussed namely that many
of these patients do better out of bed than in bed They do
better sitting m a comfortable chair than they do reclining 1n
bed even n the hospital bed which provides for adequate rais
ing of the head

Another feature which Dr Gold has revived 1s that of start
ing off the treatment with milk according to the plan sug
gested orignally by Dr Kharell but with modifications This
15 a simple way of obtaining a very low salt mtale for a short
time I do not think that he would Leep this up for a very
long period that 1s not over a matter of 10 days 2 weeks at
the outside because these patients need additional food The
admimstration of digitoan according 1o the suggested plan
as Dr Eggleston says usually will prove effective but1am also
quite sure that there are some patients who need more If
they don t get 1t 1 the first 24 hours they should have 1t 1n
the next. One can often tell by the effect whether or not more
digitahs 15 needed Of course 1f auricular fibrillation 1s pres
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g a disturbance m s1lt and water metabolism leading to
tissue hyperhydration, occurring most commonly m chrontc
heart disease, and resulting usually from a chromic circulatory
disorder 1n the pulmonary or systemc circut It 1s most impor
tant to bear 1n mind that increased wetness of the tissues occurs
long before the appearance of the signs which you mentioned

Accordingly, a patient may have congestive failure wathout
putting of the extremities or enlarged hver, or pulmonary
rales, or ascites, or hydrothorax Shortness of breath 15 an 1m

portant symptom of congesttve failure It may be present with

out any of the other demonstrable signs of increased wetness
of the tissues In fact, 1n some of the most severe and disabling
mstances of congestive farlure shortness of breath s the only
symptom We should remember that interstitial edema of the
lungs may not give rise to any rales, yet such patients may be
completely ncapacttated by dyspnea or orthopnea The s

tem of dehydration which we have outlined provides such pa

tients with complete relief I might call your attention to a
most striking case of that kind which we encountered recently

The patient had hypertensive and arteriosclerotic heart dis

ease with a massive heart and a gallop rhythm His only com

plamt was shortness of breath This had progressed to a point
at which he was unable to lie down because of the extreme
orthopnea and Cheyne Stokes’ respiration He had been re

ceving oxygen, digitalis, intravenous amnophylline, and re

stricted fluids Since there were none of the frank signs of
edema, no rales no enlargement of the Iver, and no edema of
the legs, the mercurial diaretics had been withheld Matters
went from bad to worse, and at the time we saw hum 1t looked
as 1f he would hardly survive the mght He was promptly
placed on the regimen of treatment which we have already
outlined, a dly dose of the mercursal, 6 glasses of mulk daily
as the sole diet, and 3 000 to 4 000 cc of water daily He lost
14 pounds 1n 4 days and n 7 days was discharged from the
hospatal almost completely free of symptoms Here was at Jeast
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14 pounds of extr1 flurd which failed to produce ny of the
stindard signs of edemn It was found necessary in this case to
use 2 dose of the mercurinl every other day for muntenance
Several months Inter, he was still up and about, working and
substantinlly free of symptoms

There are other cases 1n which the presenting symptom of

Jcongestive fulure 1s cardiac pain Some patients who are

troubled with the angina decubitus attacks of cardiac pain
appeaning usually at mght 1wikemng them ~fter they have
been asleep 1 few hours are completely relieved by the system
of dehydration which we have described This 1lso applies to
patients who show none of the standard signs of edema, and
are able to carry on fairly active work during the day, but are
subject to attacks of pulmonary edema at might The applica
tion of the regimen which we have described to establish their
dry weight and to maintain the dry weight by suitable adjust
ment 1n the regimen renders them free of attacks of pul
monary edema

Dr Steuwart In our cardiac clinic we have many pauents
whocome m 1 2 or 3 times a week for their mercurial injec
tions as required for each patient to maintain freedom from
heart failure as estimated by the physical signs and change in
weight Some of them have been on such a regimen for 7 or 8
years or longer I had not realized that weighing patients was
not a common practice 1 taking care of them as 1t 1s 1 our
clinic at the New York Hospital

Dr Eggleston 1dont think that weighing the patients 1s a
common or a prevalent practice but it 1s certanly a custom n
our chimic and they do very well

I would like to ask Dr Gold how much difficulty he en
counters 1n bringing these patients under control when they
refuse hospitahization

Dr Gold Sometimes a great deal of difficulty, other times
very little This system 1s perfectly easy to carry out at home
A doctor 1s not needed for the injections Let the pattent stay
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home and rest 1 a charr Let hum take 4 to 6 glasses of milk
daily, and a glass of water every 2 to 3 hours Have a nurse
admunister the mtramuscular mjection of the mercunal It
mght be well to explore the thighs and arms for sutable
places for relatively parnless injections If a nurse 1s not avail
able, the panent or a member of the famuly may be taught to
make the injections The problem 1s similar to that of insulin
and diet in diabetes There the patient 1s instructed 1n mauers'
of det, 1njections and examination of the urine We would
never have achieved the successful treatment of diabetes 1f a
physician or nurse or hospital were necessary for the treatment
The same 1s true of congestive fatlure The successful control
of congestive fatlure requires that the patient or a member of
the family be nstructed n the arrangement of low salt duet,
1n the technic of the mercural mjections and mn the keeping
of a chart of the daily weight Before that control can be ac
comphished, physicians must realize the need for educating the
patient

Dr Stewart Dr Gold I was not aware that doctors taking
care of patients with heart failure did not discuss with the
patient or a member of his family how to prepare a salt poor or
salt free diet maintenance of body weight etc. This has long
been my own practice and the custom 1n our clinic

Dr Eggleston Dr Gold, do you trust the home scales?

Dr Gold No Have the patient procure a new one The
greatest trouble 15 with the hospital scales They are often 1n
accurate and maccessible, and to procure 2 new one 1n the hos
putal 1s not always so symple a nacter

I should like to say a word about a point which Dr Pardee
raised namely, the duration of the treatment with the mlk
diet It 1snot long In arecent study of ours on 140 admissions
for advanced congestive failure the average ume from the day
of admusston to the achievement of the dry weight was ap-
proximately 6 days In a serres of 502 admisstons of simlar
cases 1 four large hosptals of New York Cuy, treated by
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other methods n current use, the average time required to
achieve the same results wis approxmmately 15 days

1 may 2lso say a word about Dr Stewart’s comment to the
effect that 1t 1s common practice for the patients in his chimc
to recenve I or 2 injections of the mercurial 2 week It may be
that these patients are doing 1s well as 1s possible, but, from
the experiences in our chinics with 1 relausely fixed system of
mercur1il mjections, I would suspect that many of them are
berng muntained as partial cripples, always on the border of
congestive failure, less dyspneic on the first day or two after
the injection than on the day before the next injection That
15 not satisfactory maintenance The best results require an
mital period of treatment 1n which the weight 1s reduced to
the dry level by the daily dose of the mercurial, 1n addition to
the other elements of the regimen which we have described,
followed by a period of adjustment 1n the regimen so as to
discover the most liberal diet and the longest interval between
injections which suffices to mamtain the dry weight The mamn
tenance plan will differ from case to case, one patient requir-
ing an mjection every day, and another being able to main-
tamn a dry weight with an 1njection once a week, or once 1n 2
weeks or even longer Of course, this 1s very difficult to do 1
the way i which the average outpatient department 1s oper-
ated That 1s why I urge that the patient be instructed n the
technics of this treatment to make him independent of a visit
to the clinic for most of the 1njections Again, the problem of
treating congestive farlure 1s essentially the same as that of
diabetes

Dr Cattell Dr Lexter of the Montefiore Hospital 1s here
today He has been engaged 1n the study of the problems of
congestve farlure We all would appreciate a few comments
from him

Dr Lowss Letter Atthe Montefiore Hospital we deal largely
with chronic congestive failure I think we all agree that Dr
Gold s system 15 perfectly satisfactory 1n 1ts general principles
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for the management of congestive failure in the acute phase.
It is easy to obtain the patient’s coaperation at this time. The
patient is very ill, he is gasping for breath, and he has little
desire for food, Little difficulty is encountered in placing such
a patient on a diet of milk. The real difficulty, however, as Dr.
Gold and others have intimated, arises when the patient be-
comes convalescent and faces the problem of continued in-
validistn in the form of chronic congestive failure. Now the
matter of an adequate diet which the patient is willing to con-
tinue to take becomes a problem of paramount importance.
We question the use of the milk diet by itself at the beginning,
because in the next ten or fifteen years of the patient’s life, we
shall have to be struggling with suitable diets which contain
little or no milk, Might it not be wiser to begin treatment
with mixed and adequate diets low in sodium, rather than
with milk alone? The injection of 3 or more doses of the mer-
curial a week, furthermore, is a very troublesome business. It
is all very well when the physician can go to the patient’s home
or when a competent nurse can be used for the purpose. It is
quite another matter in a large clinic to which patients may
have to come in the winter, This involves considerable phys-
ical exertion and the difficulty of transportation. :
As we locked into the matter, we found that the poor re-
sults abtained by patients even in the hands of very competent
physicians who made use of digitalis, the mercurials, and other
iterns of treatment were due chiefly to improper diet. The
liberal diet seemed to be the chief reason for the frequent 1e-
admissions to our hospital, We found that by means of a diet
contzining only 1 or 1.5 or 2 Gm. of salt, usually less th’an 1
Gm. of sodium, these patients could be maintained sazfsfac-
torily. Most of them reach a point at which they require 8
mercurial injection only once in 2 to 4 weeks. .
The reason for this situation is simple. The patient with
congestive heart failure has a glomerular ﬁlzratio‘n rate well
below the normal, but good tubular reabsosption of salt.
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Therefore 1f lus diet contuns 4 or 5 Gm of sxlt duly and he
excretes only 2 Gm because of his reduced filtritton rate 1t1s
obvious that he will put on a hilogrim of edemn flnd every 3
days He therefore would require 1 or 2 mercurinl injections
1 week to be comfortable I should like to plice the greatest
emphsis on the matter of tratning pattents to use the proper
diet Of course there still remun the cases with cardiac ar
rhosts and ascites and those with pleural and pericardial ef
fustons who mn1y need more frequent wjections of the mer
curials or may need to be tapped from time to time There 1lso
remn the cases of severe undernutrition which present spe
cial problems One of the greatest problems in the manage
ment of chronic congestive failure 1s the prevention of under
nutrition I for one, do not believe 1n allowing a patient a
diet fairly liberal 1n salt 1nd then controlling the congestive
failure by several doses of the mercurial a week I do not be
lieve 1t 15 a sauisfactory means of preventing what eventually
w1ll become a state of severe undernutrition We see many pa
uents with congestive failure whose undernutrition as the re
sult of cardiac management 1s as severe as any encountered 1n
the concentration @amps

At this pomnt I would like to ash Dr Gold how he can tell
mn connection with the establishment of the dry weight
whether a slow decline 1n the base line of the weight 15 due to
loss of cellular fluid or to undernutnition

Dr Stewart 1 wonder if Dr Deutrick 1s here to say some-
thing about the 1ll effects of the daily dose of the mercurials

Dr Cattell Unfortunately Dr Detrick s not here We
were discussing the matter of the dangers of the mercurnals
yesterday We brought up the attitude of some of the people
m New Haven where the mercursals are considered only as a
last resort 1n the treatment of congestive failure on account of
the isk of renal injury Tam afraid however we well not have
time for much more general discussion

Dr Nathaniel T Awit Would Dr Gold comment on the
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streptomycin have been most satisfactory m four types of infec-
tions first, urinary tract infections caused by Eschenchia colt
or the other gram negative bacteria which frequently produce
mfections of the urmary tract such as Baciflus lactss aerogents,
Baaillus protens, Friedlander's bacitlus and, 1n some stances
Baaillus pyocyaneus, sccond, meningits caused by Hemoph
ilus imnfluenzae, third, tularemia, fourth, a muscellaneous
group of mfections, pneumonias, abscesses peritomtis and
the like caused by the same group of gram negative bacteria
which frequently produce urmary tract nfections

Equivocal results have been observed 1n acute brucellosss
and 1 acute systemic nfections caused by the Salmonella
group The results in typhoid fever have been disappomnting
and 1t 15 mmpossible, at this tume, to state with any degree of
certainty whether streptomycmn exerts any effect on the course
of the typhoid infection m humans

In the four types of infection 1 which streptomyan 15 of
unquestioned effectiveness, the results have generally been as
prompt and, m many stances, as dramatic as we have been
accustomed to see following the use of pemmartlin in poeumo-
coccus preumonta One of the greatest sources of difficulty 1n
the use of streptomycin 1s the development by bactena of re
sistance to streptomycn Thas happens with more regulanty
and greater speed than in the case of other antibactenial agents
As a result, the total period during which the drug may be
used effectively 1s imited In the treatment of infections 1n the
urinary tract, 1 which there 1s no appreciable degree of ana
tomic damage or obstruction which cannot be remaved the
control of the nfection by streptomycin may be obtamned
fairly quickly before the development of bacterial resistance
However, if per anatomic damage s present so that 1t
1s impossible to eradicate the mfection completely, the admin
sstration of streptomycin may be followed by a remission and,
then, by a relapse duc to streptomycint resistant OIganisms.
‘The same general principle holds for all ty pes of streptomyain
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sensitnve nfections ncluding tuberculosts Dr Tinlwnd has
mnde the interesting observation that, mn urinary tract mfec
tion, the development of resistance to streptomycin by the
gram negxtne baalh s appreciably reduced, 1f not elima.
nated, by mamntuning the urine 1n 1 ncutral or alkhne state

Streptomyan should be used 1n the trextment of Hemoph
ilus nfluenzie menimgitis although an alternate type of ef-
fective therpy 1s mvailable In the treatment of Hemophilus
nfluenzae menngitis, 1t must again be borne 1n mind that
resistance may develop rapidly, 1nd one should be quick to
utilize the alternate method of treatment 1n patients 1n whom
streptomycin does not seem to be effective In Imedlander’s
pncumontia there 1s 2 rapidly necrotizing infection caused by
an orgamsm which 1s susceptible to both streptomycin and
the sulfonamdes There 1s theroetical evidence to support the
nouon that the simultaneous admimstration of two active
drugs nught greatly diminish the chance of the development
of resistance to either drug Thus 1t would seem to be wise at
this time to use sulfadiazine as well as streptomycin 1n all of
these cases

It may prove worth while to give streptomycin a trial in 1n
stances of Salmonella infection 1n which bacteremia 1s pres
ent, but whether an effect 1s to be anticipated cannot be smd
at this time

We may summarize the sitnation with regard to the non-
tuberculous infections as follows Streptomycin 1s a potent
agent for the treatment of Lscherichia coli infections and 1t 1s
the only available antimicrobial agent for the treatment of 1n
fections due to several other gram negative bactenia It should,
therefore, be used in serious wnnary tract mnfections due to
Escherichia coli, 1n other types of urinary tract mfections
caused by Bacillus lacus aerogenes, Bacillus proteus Fried
linder s bacillus, and Bacillus pyocyaneus It should also be
used 1n the treatment of peratomitis from appendiceal or di-
verticular ruptures because this type of peritomitis 1s fre-
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streptomycin have been most satisfactory in four types of infec-
tions first, urinary tract infections caused by Eschericlua colt
or the other gram negative bacterta which frequently produce
wnfections of the urinary tract such as Bacillus lactis aerogenes,
Baciflus proteus, Friedlander’s bacillus and, 1 some nstances
Bacillus pyocyaneus second, memngitis caused by Hemoph
lus influenzae, third, tularemm, fourth, a muscellaneous
group of infections, pnenmonias, abscesses, peritomus, and
the like caused by the same group of gram negative bacteria
which frequently produce urinary tract infections

Equivocal results have been observed in acute brucellosis
and m acute systemic infections caused by the Salmonella
group The results 1n typhoid fever have been disappomting
and 1t 1s 1nposstble, at this tume, to state with any degree of
certamnty whether streptomycn exerts any effect on the course
of the typhowd infection 1n humans

In the four types of infection 1n which streptomycmn 15 of
unquestioned effectiveness, the results have generally been 23
prompt and, 1n many nstances, as dramatic as we have been
accustomed to see follow:ng the use of penicillin 1n pneumo-
coccus pneumonta One of the greatest sources of difficulty 1
the use of streptomycin 15 the development by bactena of re
sistance to streptomycin This happens with more regularty
and greater speed than 1n the case of other antibacteral agents
As a result, the total pertod during which the drug may be
used effecttvely 1s imuted. In the treatment of infections in the
urinary tract, 1 wiich there (s no apprecable degree of ana
tomic damage or obstruction which cannot be removed the
control of the nfection by streptomycm may be obtamned
farrly quickly before the development of bactersal resistance
However, 1f permanent anatomic damage 15 present so that 1t
15 imposstble to eradicate the mnfection completely, the admin
astratzon of streptomyan may be followed by a remussion and,
then, by a relapse due to streptomycin resistant organtsms.
The same general principle holds for all ty pes of streptomycin
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sensitive mfections including tuberculosis Dr I'mland has
made the interesting observation that in urinary tract mfec
tion the development of resistance to streptomycin by the
grim negative bacilli 15 appreciably reduced if not elim
nmted by muntuning the urine 1 1 neutral or alkaline state

Streptomycin should be used n the treatment of Hemoph
ilus influenzae meningitis although an alternate type of ef
fective therapy 1s available In the treatment of Hemophilus
influenzae memngitss 1t must agun be borne 1n mind that
resistance may develop rapidly and one should be quick to
utihize the alternate method of treatment 1n patients 1 whom
streptomyctn does not seem to be effective In I'medlander s
preumoma there 1s a rapidly necrotizing infection caused by
an orgamism which 15 susceptible to both streptomycin and
the sulfonamides There 1s theroetical evidence to support the
notion that the simultaneous administration of two active
drugs might greatly diminish the chance of the development
of resistance to exther drug Thus 1t would seem to be wise at
this time to use sulfadiazine as well as streptomycin 1n all of
these cases

It may prove worth while to give streptomycin a trial in n
stances of Salmonella infection in which bacteremia 1s pres
ent but whether an effect 1s to be anticipated cannot be smd
at this ime

We may summarize the situation with regard to the non
tuberculous infections as follows Streptomycn 1s a potent
agent for the treatment of Lscherichia coli infections and 1t 15
the only available antimicrobial agent for the treatment of in
fections due to several other gram negative bacteria It should
therefare he used 1n serious unnary tract wfectians due to
Escherichia coli 1n other types of urinary tract mfections
caused by Baallus lacus aerogenes Baaillus proteus Fried
lander s bacillus and Baallus pyocyaneus It should also be
used 1n the treatment of peritomtis from appendiceal or di
verticular ruptures because this type of peritomis 1s fre-
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streptomycin have been most satisfactory m four types of infec.
trons first, urinary tract infections caused by Eschenchia colt
or the other gram negative bacteria which frequently produce
mnfections of the urinary tract such as Bacillus lactis aerogenes,
Bacillus proteus, Friedlander's bacillus and, in some mstances
Baallus pyocyaneus second, memingius caused by Hemoph-
lus influenzae, thurd, tularemma, fourth, a miscellaneous
group of mfections, pneumomas, abscesses, peritonis, and
the like caused by the same group of gram negative bactena
which frequently produce urinary tract infections
Equivocal results have been observed 1n acute brucellosis
and 1n acute systemic mnfections caused by the Salmonella
group The results in typhord fever have been disappomnting
and 1t 1s impossible, at this time, to state with any degree of
certainty whether streptomycin exerts any effect on the coufse
of the typhoid infection in humans
In the four types of infection i which streptomycin 15 of

unquestioned effectiveness, the results have generally been as
prompt and, in many mstances, as dramatic as we have been
accustomed to see following the use of penicillin 1 pnepmo-
coccus pneumonta One of the greatest sources of dufficulty
the use of streptomycin 1s the development by bacteria of re-
sistance to streptomycin This happens with more regularity
and greater speed than in the case of other antibacteral agents
As a result, the total period during which the drug may be
used effecttvely 1s limuted In the treatment of nfections in the
urinary tract, m which there 1s no appreciable degree of ana
tomic damage or obstruction which cannot be removed the
control of the infection by streptomycin may be obtamed
farrly quickly before the development of bacterial resistance
However, 1f permanent anatomic damage 1s present so that 1t
15 impossible to eradicate the infection completely, the adml:il
astration of streptomycin may be followed by a remussion 2nd,
then, by a relapse due to streptomycin resistant orgamsm:
‘The same general principle holds for all types of streptomycs
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sensitive infections, including tuberculosis. Dr. Finland has
made the interesting observation that, in urinary tract infec-
tion, the development of resistance to streptomycin by the
gram-negative bacilli is appreciably reduced, if not elimi-
nated, by maintaining the urine in a neutral or alkaline state.

Streptomycin should be used in the treatment of Hemoph-
ilus influenzae meningitis although an alternate type of ef-
fective therapy is available. In the treatment of Hemophilus
influenzae meningitis, it must again be borne in mind that
resistance may develop rapidly, and one should be quick to
utilize the alternate method of treatment in patients in whom
streptomycin does not seem to be effective. In Friedlinder's
pneumonia, there is a rapidly necrotizing infection caused by
an organism which is susceptible to both streptomycin and
the sulfonamides. There is theroetical evidence to support the
notion that the simultaneous administration of two active
drugs might greatly diminish the chance of the development
of resistance to either drug. Thus, it would seem to be wise at
this time to use sulfadiazine as well as streptomycin 1n all of
these cases.

It may prove worth while to give streptomycin a trial in in-
stances of Salmonella infection in which bacteremia is pres-
ent, but whether an effect is to be anticlpated cannot be said
at this time.

‘We may summarize the situation with regard to the non-
tuberculous infections as follows: Streptomycin is a potent
agent for the treatment of Escherichia coli infections and it is
the only available antimicrobial agent for the treatment of in-
fections due to several other gram-negative bacteria. It should,
therefore, be used in serious urinary tract infections due to

. Escherichia coli, in other types of urinary tract infections
caused by Bacillus lactis aerogenes, Bacillus proteus, Fried-
lander’s bacillus, and Bacillus pyocyaneus. It should also be
used in the treatment of peritonitis from appendiceal or di-
verticular ruptures because this type of peritonitis is fre-
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streptomycin have been most satisfactory 1n four types of 1nfec
tions first, urinary tract infections caused by Eschenchra colt
or the other gram negauve bacterza which frequently produce
infections of the urinary tract such as Bacillus Jactis aerogenes,
Bacillus proteus, Friedlander's bacillus and, 1n some 1nstances,
Bacillus pyocyaneus, second, meningitis caused by Hemoph
tlus nfluenzae, third, tularemia, fourth, a muscellancous
group of infecttons pneumomas, abscesses peritonitis and
the like caused by the same group of gram negative bactena
which frequently produce urinary tract infections

Equuivocal results have been observed in acute brucellosis
and 1n acute systemic infections caused by the Salmonell
group The results in typhoid fever have been disappornting
and 1t 1s impossible, at this time, to state with any degree of
certainty whether streptomycin exerts any effect on the course
of the typhoid infection in humans

In the four types of infection 1n which streptomycin 15 of
unquesttoned effectiveness the results have generally been as
prompt and, 1n many instances, as dramatic as we have been
accustomed to see following the use of pemcilhin in pnenmo-
coccus pneumoma One of the greatest sources of difficulty 10
the use of streptomycin 15 the development by bacteria of re
sistance to streptomycin This happens with more regulanty
and greater speed than 1 the case of other anubacterial agents
As a result, the total period during which the drug may be
used effecttvely 1s Iimited In the treatment of infections in the
urinary tract, 1n which there 1s no appreciable degree of ama
tomic damage or obstruction which cannot be removed, the
control of the miection by streptomycin may be obtamed
fairly quickly before the development of bacteral resistance
However, 1f permanent anatonuc damage 1s present so that 1t
1s umposstble to eradicate the mfection completely, the admlg
1stration of streptomycin may be followed by a remission and,
then, by a relapse due to streptomycin resistant organisms.
“The same general principle holds for all types of streptomycin
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sensitive wnfections ncluding tuberculosts Dr Tinland has
made the mteresting obseriation that n urinary tract mnfec
tion the development of resistance to streptomycin by the
gram negative bacilli 1s 2pprecibly reduced 1f not elimi
nated by mamntaiming the urine mn 1 neutral or 1lkahne state

Streptomycn should be used in the treatment of Hemoph
tlus mfluenzae memingitis although an alternate type of ef
fective therapy 1s vailable In the treatment of Hemophilus
mfluenzae meningitis 1t must again be borne 1 mind that
resistance may develop rapidly and one should be quick to
utihze the lternate method of treatment i patients tn whom
streptomycin does not seem to be effective In Iriedlander s
pneumoma there 15 a rapidly necrotizing infection caused by
an orgamism which 15 susceptible to both streptomycin and
the sulfonamides There 1s theroetical evidence to support the
notion that the simultaneous admimstration of two active
drugs might greatly diminish the chance of the development
of resistance to either drug Thus 1t would seem to be wise at
this ume to use sulfadiazine as well as streptomycin 1n all of
these cases

It may prove worth while to give streptomycin a tral 1n 1n
stances of Salmonella infection 1n which bacteremia 1s pres
ent but whether an effect 1s to be anticipated cannot be smd
at this time

We may summarize the situation with regard to the non
tuberculous infections as follows Streptomycn 1s a potent
agent for the treatment of Lschenichia coli infections and 1t 1
the only available antimicrobial agent for the treatment of 1n
fecuons due to several other gram negative bacterra It should
therefore be used in serious urinary tract infections due to
Ischerichia coli 1n other types of urinary tract infections
caused by Bacillus lacus aerogenes Bacillus proteus Fried
lander s bacillus and Baallus pyocyaneus It should also be
used 1n the treatment of peritonitis from appendiceal or di
vertieular ruptures because this type of peritomus 1s fre



52 CORNELYL, CONFERENCES ON THERAPY

quently caused by streptomycin sensitive organisms It s
twve, and should be used, 1n the treatment of Hemop
mfluenzae infections It 1s as yet of undetermuned and 3
bly questionable value 1n infections due to Salmonella
the Baaillus typhosus

More than 2 year ago Dr Muschenheim, myself and
associates began our studies on the effects of streptomyc
human tuberculosis This wis prompted by the reports o
Hinshaw and Dr Feldman who noted that the admimustes
of streptomyain produced 2 marked effect on the cours
various types of tuberculous infections 1 man Drs Hing
and Feldman were very restrained in the conclusions w
they drew from therr observations but 1t was obvious f
the data presented by them that their results with tuberca
were unprecedented Our own results have constituted a ¢
plete confirmation of ther reports

Up unul now we have treated about 45 pauents with 1
ous types of tuberculosts In general three types of not:
phenomena were observed m this group of pauents Tirs
the patients who were acutely i, there was an abrupt ot
least, a rapid defervescence with accompanyimng symptom
wmprovement In some patients the defervescence was as
matsc as the cnsts of pnenmococcus pneumoma Second
many of the patients there was a marked regression of
leston At rumes this regression continued to the point of ¢
plete disappearance of the lesions demonstrable by X1
That specifically has occurred i patients with acute miht
tuberculosss The third phenomenon was the development
bacteral resistance

‘Whale the most dramatic results were observed mn patie
with acute hematogenous tubercalosis, 1t 15 pot to be ant
pated that generally favorible results will frequently be
taned 1n this condition There are three reasons for this T
first 35 the high madence of menngitis as a complication
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acute mihary tuberculosis Meningitis m1y be present either
at the start of therapy or make 1ts appearance during the sec-
ond or third month Secondly, relapsing mliary tuberculosis
15 to be anticipated, and the third reason 1s one already in-
dicated for other infections, namely, the development of re-
sistance to streptomycin

In memngitis wathout milinry tuberculosts the situation is
about the same as 1n the case of mihary tuberculosis 1 would
hazard the guess, on the basis of Dr. Hinshaw s experience, our
own experience, the experience 1n the Veterans Administra-
uon program and from the results in a few scattered pattents
treated here and there, that from one fifth to one tenth of
pauents with tuberculous meningitis will attain an eventually
sansfactory result following the use of streptomycin

Long standing pulmonary tuberculosis, with cavitatton and
much fibrosss, has not, thus far, been appreciably benefited by
the administration of streptomycin The surrounding infiltra-
tion may regress ¥he patient may feel better dunng thus
phase of the therapy However in every patient thus far,
streptomycin resistant stramns of orgamisms have developed.

The form of tuberculosis 1n which the most satisfactory re-
sults have been observed has been the exudative disease of
short duration with moderately advanced or even far advanced
lesions Here presumably, there are no anatomic barriers to
rapid arrest of the lesion In this stage of the disease, effective
antimicrobial therapy for 6 or 8 weeks may well spell the dif-
ference between success or fallure Trom the studies we have
made on the resistance of the tubercle bacilly to streptomyan,
1t seems that in the majority of patients resistance appears be-
twcen the fourth and eighth weel of therapy Therefore, effec-
tive therapy with streptomycin 1s himited to a great extent to
those types of tuberculosis 1n which 1t 1s possible to obtamn a
signuficant reversal of the course of the disease within a period
of 4 to 8 weeks Exudative disease, with or without thin walled



54 CORNELL CONTERENCES ON THERAPY

cavities 1s the type of pulmonary tuberculosts 1n which 1t 1
conceivable that this could happen, and, from our experience
thus far, 1t seems that 1t does happen

Just one more pomnt on tuberculosts I thmkh we hate
clearcut preliminary evidence that the development of
streptomycin resistance by the tubercle bacillus demonstrable
n vitro, 1s paralleled by clinical evidence of this resistance in
viwo Of the first 11 patients who developed bacteral resist-
ance demonstrated tnz vitro, 8 developed clinical relapses dur
ing therapy and 1n 5 of the 8, the relapses progressed to a fatal
termination despite the fact that streptomycin therapy was
continued In each nstance, the relapses occurred after a
period of dramatic improvement Therefore, I believe there
can be no question but that the development of streptomycin
resistance, demonstrable by in vitro tests, means that the use
fulness of the drug in that particular infection has come to
an end I should like to pomnt out that the development of
drug resistance by organisms in the central nervous system
may however, proceed at an entirely different rate from that
in those patients with infections of the lung

Unlike pemcillin, streptomycin has wmportant toxic prop-
erties Four types of toxic reaction have been observed The
first 15 the so called histamne reaction which does not occur
with the presently available material and, therefore, no longer
gives any concern

The second type consists of various mamfestations of de-
layed anaphylaxis or sensitivity reactions These reactions are
1dentical with drug fevers and rashes which are observed after
the use of any number of drugs When one encounters such a
reaction, 1t 1s advisable to re evaluate the need for therapy
Fortunately, 1t many cases of non tuberculous infections by
the time the reactron appears the need for drug therapy 1s
over and one can discontinue the use of streptomycin without
endangering the patient In tuberculoss, on the other hand,
that 15 not the case and 1 such nstances, one must decide
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whether the tuberculosts or the sensitivity reaction carries the
greater threat to the pitient Cosinophulin 1s another type of
sensitivity reaction due to streptomycin The cosmnophila 1s
usually marked and mny represent as much 1s 35 to 40 per cent
of the white cell count In one instaince 1n our serics, it was
accompnied by tenosynovitis No evidence of peripheral vas
cular disease has been noted thus far although eosinophilia of
that degree has caused us some 2pprehension

The thurd type of reaction, that of renal arritation, 1s eva
denced largely by granular casts This may be prevented by
muntuming an alhaline urme It 1s difficult to establish
whether normal hidneys are permanently damaged by this
process I think the evidence 1s highly suggestive, however,
that hidneys previously damaged by other disease can be fur
ther damaged by streptomyan Beyond doubt, renal insuffi
ciency appears and progresses during the administration of
streptomycin This has now been noted by many observers It
1s well therefore, to be extremely cautious 1n the administra
tion of streptomycin to any patient with known renal disease

The fourth type of reaction constitutes the only serious
drawback to the use of the drug from the standpornt of toxic
1ty It 15 a central nervous system reaction characterized by
vestibular dysfunction and oceasionally accompanied by deaf
ness Evidence of thus type of reaction appears 1n all patients
who receive 2 or more Gm of streptomycin daily for longer
than 3 or 4 weeks The reaction usually starts as a2 mild head
ache which gathers intensity within 24 hours and then disap-
pears The vesubular disorder then appears It 1s not a true
vertigo as a rotary component 1s Jacking There 1s howeter a
very defimte sensation of overshooting the mark for example,
n mitiating @ movement in any direction the patients have
the sensation that the movement 1s continuing after 1t has ac
tually stopped As a result, they may believe they are falling
to one side or the other, or forward, and may be acutely un
comfortable There s considerable variation 1n the intensity
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he ever used 1t orally m an attempt to sterilize the stools with
respect to the typhord organismp

Dr McDermott We have no expersence along those lines
We have treated only 6 patients with typhotd fever They were
all early cases and were excellent for clintcal evaluation since
all had brcteremta at the tume treatment was started In 4,
there was no effect Two patients did very nicely m terms of
the progress of therr typhoid fever, but we do not know
whether the favorable course was related to the streptomycm
It would be my guess that streptomycin would have only a
temporary effect on the carrier state and that this would not
persist after the streptomycin was discontinued

Dr McKeen Cattell 1 would lihe to ask Dr McDermott
whether we may not anticipate that, 1f streptomycn 15 widely
used in the treatment of tuberculosis, most mnfections will
eventually be of resistant strains?

Dr McDermott Dr Cattell, I think we can almost guar
antee 1, if enough tuberculosis 1s treated with streptomycin
We do not know, of course, how long the strans remam
streptomyain resistant after the drug is discontmued Thus
far, the few which we have treated have remamed resistant for
as Jong as 90 days following a 4 month period of therapy How
ever, 1t may be that in 6 months or so they revert to thesr orig
1nal state of streptomycin sensitvaty

1 believe, and I am sure Dr Muschenhesm agrees with me
that the impo1 tance of streptomycin 1 tuberculosss Iies not so
rauch 1n 1ts own potentahiy for the cure of tuberculosis 3s1a
the demonstration, by meaus of this drug that it 1s possible to
affect the course of the tuberculous mnfection with a chemo-
therapeunic agent We hope that eventually there will bea
better agent than streptomyan for the long pull i this dis
ease

Dr Gold Dr MeDermott, 1s there a record of a sigle pa
tient with tuberculosts who has been cured by streptomycin?

Dr McDermott Oh, yes, I would say that of Dr Hinshaw s
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patients with meningitas Would you go along with that, Dr.
Muschenheim?

Dr Carl Muschenherm Those pruents hive been observed
for 6 months or more, but whether they could be called
“cured,” I think, 1s somewhat doubtful I do not think that
there has been any more evidence that tuberculosis 1s “cured *
by streptomyain than that rt1s “cured” by any other method of
treatment I am talking about tuberculosis m general I think
that we still must speak 1n terms of ‘ arrest” and that we still
must expect relapses caused by the same nfluences as we have
found 1n the past with other forms of treatment.

Dr McDermott The term "cure ’ should not be used The
action of streptomycin was originally described by Hinshaw
and Feldman as "suppressive” Actually, all antimicrobral
agents are ‘suppressive ” Streptomycin 1s tn no way different
m ats effect on tuberculosis than any other antimicrobial agent
on other infections What we should ant:cipate from strepto
mycin and future antituberculosis agents 1s not a dissolution
of all tubercle bacilli within the body, but rather the conver-
sion of all, or nearly all cases of certain types of active tuber-
culosis mto the equivalent of the best results previously ob
tained by natural mechanisms

Dr Muschenherm 1 would like to refer to the statement
made by Dr McDermott that streptomycin 1s not the ideal
drug in the treatment of tuberculosis because of the develop-
ment of resistance I do not think that he mntended to convey
the tmpression that streptomycin could not be useful 1n a gen-
eral program of treatment of all hinds of tuberculosis He 1n-
dicated that there are particular phases of tuberculosis, namely,

the exudative ones, in which the effect of streptomycin 1s most
dramatic

Another point concerns the fact that the effectiveness in
tuberculosis may be of brief duranon Therefore, 1n applying
streptomycin 1n association with other forms of treatment,
such as surgery or collapse therapy of various kinds, we should
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choose the time very carefully We do not want to shoot our
bolt, so to speak, before we really need 1t

Dr Walter Modell Thus 1s the first tme, 1 think, that 1
have heard Dr McDermott advise the combined use of two
chemotherapeutic agents I wonder, 1n view of that, what he
thinks about using streptomycin together with one of the sul
phones such as promin, which was recommended some ume
ago as an effective antitubercular agent

Dr McDermott Implied in your query 1s the view that the
combined use of anttmicrobial agents may materually dtminsh
the development of resistance to either agent There 1s impres
stve 1n vitro evidence that st may be so This has been a sub-
ject of a great deal of debate and speculation

The combined use of streptomycin and promun 1s now be
ng tried out It should take a relatively short pertod of time
to find out whether promin 1s useful when combmned with
streptomycin, because the development of resistance to strep
tomycn 1s so uniform

Dr Morris Pearlmutter How should one treat a fulmi
nating case of influenzal meningitis, Dr McDermott?

Dr McDermott 1 am probably not the one best qualified
to answer that since I am not a pedatrician, but I will try my
hand at 1t I would use streptomycin alone for a 24 hour pe
r1od At the end of that ime, I would be gurded principally by
the findings in the spinal flud, espectally by the number of
bacterra This 1s relatively easy to demonstrate by the quellung
test If 1t falls from 1,000 to the order of about 20, I would
continue the streptomycin but if the effects are not as impres
stve, ] would most certainly switch to Dr Alexander s immune
serum and sulfadiazine In the few pattents whom we have
treated, the results have been dramatic with streptomycin
alone
Dr Pearlmutter Suppose the count dropped but shightly,
would you then be inclined to treat the patient with all three

agents?
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Dr McDermott 1would certainly sce no objection to treat-
g with ail three or with a combination of two Sulfadiazine
presents no problems Immune serum 1s rather expensive and
50 1s streptomycin I see no theroetical objection, however, to
using all three agents together

Dr Gold Dr Levine, could we have an expression of opin
10n from you?

Dr Samuel Z Lewvine In a particularly fulmmating case of
nfluenzal memngitis on the basis of Dr Alexander s expe
rience 1t would seem wise not to postpone the use of the three
agents mn combination :f the response to streptomycin alone
were not dramatic. As Dr McDermott pomnted out 1t cannot
do any harm except for the cost, and 1t may do a lot of good

Dr McDermott 1did not see Dr Leve there or I would
not have been so presumptuous as to answer that question

Dr Gold Tell us something about the cost

Dr McDermott Asamatter of fact, ininfluenzal meningtis,
the expense of streptomycin 1s not so great, because one 1s
usually dealing with an nfant or small child One half to
1Gm depending upon the size of the child, 1s usually enough
for a daily dose The market price fluctnates but streptomycin
1s purchasable at this time for approximately $4 00 for 1 Gm

Visttor What has been the experience with the so-called
mimmal lesions 1n tuberculos:s?

Dr Muschenhetm We have not treated minimal lesions al-
though we had one case which was virtually minimal It was
moderately advanced because there was a very tiny cavity This
promptly closed with streptomycin The patient was a young
colored girl who, with a good deal of bed rest, had failed to
obtamn an arrest of the disease It was only because the disease
has such a serious prognosts in her particular age, sex, and race

that we even considered treaung her with streptomycin

In general, I believe, and I think Dr McDermott agrees
with me, that minmal cases should not be treated with strep-
tomycin We know nothing yet about the late toxic sequelae
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of the drug Dr McDermott has called attention to the eosino
philia which causes some concern since 1t may indicate sertous
late sequellae We hesttate to give streptomycin in these mint
mal cases because we are afraid of causing sersous toxic effects
tn the treatment of a disease which has an almost uniformly
favorable prognosis when treated by methods known to be
safe

Visitor 1If the orgamism becomes streptomyein resistant, 15
the infection any more dangerous?

Dr McDermott That s a problem which has concerned us
and about which there 1s no informatson It certarnly should
be investigated We must find out whether the continued ad
mumstration of streptomycin after development of strepto-
mycin reststance produces a more fulminating type of mnfec
tion

Dr Gold How do you view the mechamism of the very rapid
development of resistance to streptomycin 1n view of the more
or less generally accepted 1dea that the development of resist
ance 1s due to the breeding out of resistant strains? Why does
that happen so quichly in the case of streptomycm and rela
tively slowly m the case of pemcillin? It 15 fundamentally the
same type of process, breeding out the tolerant or resistant
members of a stramn

Dr McDermott 1 think that the development of bacterial
resistance proceeds by several mechanisms, breeding out 15
only one, mutation 15 another There 1s evidence that adaptive
enzymes can be developed by bacteria The selective breeding
of mutants 1s generally believed to be the most reasonable ex
planation for most instances of the recognized resistances
Most organisms aganst which pentcilhin 1s effective show re
markable uniformity 1n their sensitivaty :n vstro among the 11
dividual members of aspectes There are some exceptions such
as the staphylococcus It seems to be otherwise for strepto-
mycin The Escherichia coli against which streptomycin 15 S0
effectrve, for example, shows rather wide differences mn the sus
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ceptibility of members of a species. A fundamental difference
in the point of attack on the vital functions of the bacterial
cells in the case of the two drugs may be one factor in explain-
ing the case with which streptomycin produces bacterial re-
sistance. This applies to the mechanism of breeding out re-
sistant members as well as to any other mechanisms by which
resistance within bacterial cells may be developed.

Intern: 1 would like to ask if the kidney damage caused by
streptomycin is permanent or reversible?

Dr. McDermott: Some of it is certainly reversible, We had
one patient, about 30 years old, who, in the course of a very
serious tuberculous pneumonia, developed evidence of fairly
marked renal damage during a 60-day period of streptomycin
therapy. The urea clearance fell to about 40 per cent of nor-
mal. During the second 60-day period of treatment, the renal
damage subsided concurrently with the improvement in the
tuberculous pneumonia. Another patient, who had only one
kidney, suffered renal damage during the first course of treat-
ment with streptomycin. A second course of treatment for 90
days, however, produced no further apparent damage, the
blood urea nitrogen remaining somewhat above 30 mg. and
the urea clearance below 20 per cent of normal.

Dr. Cattell: I would like to ask Dr. McDermott if he has
tested the resistance of the organisms in the tuberculous pa-
tients before using streptomycin?

Dr. McDermott: We have in every case, and all of them were
sensitive, This was also the case with the organisms which were
tested by Dr. Youmans in Dr. Hinshaw's studies. I must empha-
size that the conditions of the test are not such as to give one a
wide sampling of the individual cells in a particular culture.
No one has as yet carried out the necessary test of streaking
out the culture and testing a number of different cells for sensi-
tivity.

Dr. Gold: Do not all routine in vitro tests for sensitivity
suffer from the same defect, namely, that they fail to separate
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out resistant from sensitive members in the sample which is
being tested?

Dr. McDermott: That is so, Dr. Gold, when the test is per-
formed in liquid media. It is not so when the organisms are
plated out. That is what is being done in the case of the staphy-
lococcus, for example.

Intern: I would like to ask if streptomycin has an effect on
the hematopoietic systerm. I remember one patient in whom
the platelet count dropped from 350,000 to around 40,000
after streptomycin administration. When the streptomycin
was discontinued, the platelet count returned to normal.

Dr. McDermott: Was there any bleeding?

Same Intern: Yes, there was bleeding when the count was
at the low point. The bleeding was the reason for the count.
This patient had had typhoid fever and the gall bladder was
removed because he was a typhoid carrier. He then developed
2 typhoid abscess in the operative wound, for which the strep-
tomycin was given.

Dr, McDermott: Was he receiving a sulfonamide?

Same Intern: No.

Dr. McDermott: Such a reaction might be expected after 2
sulfonamide, but I have never encountered it after strepto-
mycin, There is a report of a patient with acute brucellos.ls
treated with streptomycin who developed thrombocytopenic
purpura from which he recovered completely. We have seen
leukopenia and, in one case, it was associated with g'r.anu]ocy-
topenia. We have seen these reactions in patients with acute
mailiary tuberculosis in whom the possibility of bone marrow
involvement was also present. .

Dr. Muschenheim: Dr. Bunn told me of a patient w.nh
miliary tuberculosis who developed granulocympen'ia whxc.h
improved after the discontinuation of streptomycin. This
seemed to rule out bone marrow infection due to tuberculosis.

Dr. Gold: Dr. McDermott, will you say something about the
dosage and the preparations?
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Dr. McDermott By great good fortune, the original unit of
streptomycin comncided with 10 microgram of the active sub
stance This makes 1t conventent, therefore, to express dosage
1n terms of weight of the drug

Dr. Gold Are doses expressed 1n terms of the pure crystal-
line substance?

Dr McDermott Yes,n terms of the pure streptomycin base.
‘The mater1al which 1s marketed 1s 1n the form of the hydro-
chloride or the sulfate, and 1t 1s not pure The Jabel on the
v1al indicates the amount of the pure bise to which the con-
tents of the v1al 1s equivalent Thus 1n a vial labeled as equiv-
alent 1n activity to 1 Gm o streptomycin base, the actual
weight of the materzal 1n the vial may be greater than 1 Gm.
because of the impunties Because of the differences in the
amount of mmpurities in different preparations, two vials
labeled 1 Gm streptomycin may contain different amounts of
material while both represent the activaty of the same amounts
of pure streptomycin

The material 1s soluble 1n water It can be administered dis-
solved in distilled water It 1s usually given by mtramuscular
mjection

For most tnfections, 1 to 3 Gm daily 1s adequate In tuber-
culosis, Dr Hinshaw s group first used I Gm and then 1 5 Gm.
Weused 3 Gm from the beginming There 1s no evidence that
our patients have done any better than Dr Hinshaw's There
15 no evidence that large miual doses prevent the development
of bacterial resistance, at least bacterial resistance has not been
prevented by even such large doses of streptomycin as cause
toxic effects Tor most urmnary tract infections, I think 1 Gm.
per day should be sufficient In Hemophilus influenzae men-
mgitis the dose depends on the size of the cluld I think 01
Gm 15 the upper limut of safe dosage 1n an adult when the drug
1s adminustered by the intrathecal route Larger doses than
thatare sometimes tolerated but are sometimes associated with
toxicity. We would, therefore, advise using single doses of
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streptomycin no larger than 0.1 Gm. when given by the intra-
thecal route,

Dr. Gold: Do you prefer the interrupted intramuscular
method of administration?

Dr. MeDermott: Usually I do. In a non-fulminating infec-
tion, I would say that therapy during 18 of the 24 hours would
be adequate. In a fulminating infection, such as Hemophilus
influenzae meningitis, injections should be given at 3-hour in-
tervals around the clock.

Dr, Gold: Not by intravenous injection?

Dr, McDermott: It is unnecessary.

Dr. Janet Travell: Doss the material cause pain?

Dr. McDermott: Yes, the commercially available material
of the past two years was painful to a variable degree. Highly
purified crystalline material, at least 95 per cent pure, such as
we used in the tuberculosis study, is no more painful than the
best penicillin preparations.

Dr. Gold: Is there any material on the market that is as pure
as the standard against which the streptomycin of commerce
is compared in the assay?

Dr. McDermott: No, but 1 believe that the large manufac-
turers are soon going to have on the market material of about
the same grade of purity as the highly purified material which
we used.

Dr, Travell: Will that increase the cost?

Dr, McDermott: It increases the cost to the manufacturers
considerably because they lose about 50 per cent of the yield
in the crystallization. I doubt that it will materially increase
the cost to the public in a competitive market if there Is
enough demand for it. .

Dr. Pearlmutter: Has streptomycin been given a trial in

virus pneumonia? .

Dr. McDermott: I do not know of any instances in which it
has, but I assume that it has. 1 would certainly be opposed to
using it in atypical pneumonia. Although the drug is rela
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tively non toxic 1n companson to some drugs, it 1s not m
nocuous and not to be used for self limited, benign nfections

Dr Gold How does the problem of oral administration
stand at the moment? Amm1l expermments show that 1t 15 ab
sorbed by the ortl route and that the fatal dose by mouth 1n
mice 15 just 1bout 3 times that by subcutaneous injection I
am wondering whether the situation here 1s 1n1logous to the
case of pemaillin 1n which, 1f we give something like 5 to 10
times the parenteral dose, we may obtain perfectly satisfactory
effects by the ornl route Have you any optnion about that?

Dr McDermott We have not pursued the subject because
of the scarcity of the matenal

Pisitor At Bellevue Hosprtal a serses of typhord carriers was
examined Tirst the drug was given intravenously There was
no conspicuous effect on the typhord organism There was a
high incidence of renal toxicity among these patients Then,
some of them were given the drug orally There was appar-
ently less renal irritation For a time the stool cultures were
negatne but subsequently reverted to positive I am not cer-
tain of the range of dosage when 1t was given orally, I think
1t was of the order of twice the mntravenous dose

Arnother Visitor Is 1t possible to inject streptomycin ntra
muscularly 1n wax and o1l to avoid multiple mjections as 1s
now often done with pemucillin?

Dr McDermott Unfortunately that 1s not practicable be-
cause the amount of the drug which would be given 1n such
a fashion would be too large, much greater than that m the
case of pemcillin

Intern At a recent therapy conference on urinary tract in
fections we were left with the impression that the sulfa drugs
are far more useful in these tnfections than streptomycin 1
wonder 1f you share those sentiments?

Dr McDermott Inuncomphcated mnfection by Escherichia
colr which 1s the most common nfection of the urary tract
seen by the internist and the obstetrician 1 believe that sul
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streptomycin no Jarger than 0 1 Gm when guven by the 1ntra
thecal route

Dr Gold Do you prefer the mterrupted mtramuscular
method of adminustration?

Dr McDermott Usually I do In a non fulmmating nfec
tion, I would say that therapy during 18 of the 24 hours would
be adequate In a fulminating infection, such as Hemophilus
influenzae meningitss, injections should be grven at 8 hour 1n
tervals around the clack

Dr Gold Not by intravenous mjection?

Dr McDermott It 1s unnecessary

Dr Janet Travell Does the material cause pamn?

Dr McDermoit Yes, the commercially available matersal
of the past two years was pamnful to a variable degree Highly
punified crystalline material, at least 95 per cent pure, such as
we used 1n the tuberculosis study, 1s no more painful than the
best peniciilin preparations

Dr Gold Is there any material on the market that 1s as pure
as the standard agarnst which the streptomycin of commerce
15 compared 1n the assay?

Dr McDermott No but I beleve that the large manufac
turers are soon gowng to have on the market materal of about
the same grade of purity as the highly punified material which
we used

Dr Travel! Will that increase the cost?

Dr McDermott It increases the cost to the manufacturers
considerably because they lose about 50 per cent of the yeld
1o the crystallzzaton I doubt that 5t will materially increase
the cost to the public 1n a competiive market if there 15
enough demand for 1t

Dr Pearlmutter Has streptomycin been grven 2 trial 1
virus pneumonia?

Dr McDermott 1do not know of any mstances m which 1t
has but I assume that 1t has I would certainly be opposed to
using 1t 1n atypical pneumonia Although the drug 15 rela
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tively non toxic in companson to some drugs, it is not in-
nocuous and not to be used for self imited, bemign infections

Dr Gold How does the problem of oral administration
stand at the moment? Antmal experiments show that 1t 1s ab
sorbed by the orl route and that the fatal dose by mouth 1n
muce s just about 3 tumes that by subcutineous wnjection I
am wondering whether the situation here 1s analogous to the
case of penicillin 1n which, if we give something like 5 to 10
times the parenteral dose, we may obtamn perfectly sttisfactory
effects by the orl route Have you any opinton about that?

Dr McDermott We have not pursued the subject because
of the scarcity of the material

Visitor At Bellevue Hospital a series of typhoid carriers was
examined First the drug was given mntravenously There was
no conspicuous effect on the typhoid organism There was a
high ncidence of renal toxicity among these patients Then,
some of them were given the drug orally There was appar-
ently less renal irmtation For a ttme the stool cultures were
negatine but subsequently reverted to positive I am not cer-
tain of the range of dosage when 1t was given orally, I think
1t was of the order of twice the intravenous dose

Arnother Visitor Is 1t possible to inject streptomycin intra-
meuscularly i wax and o1l to avord multiple injections as 1s
now often done with pemallin?

Dr McDermott Unfortunately, that 1s not practicable be-
cause the amount of the drug whach would be given in such
a fashion would be too Jarge, much greater thin that in the
case of penicillin

Intern At a recent therapy conference on urnary tract in-
fections we were left with the impression that the sulfa drugs
are far more useful 1n these infecuons than streptomycn 1
wonder if you share those sentrments?

Dr McDermott Inuncomplicated infection by Ischerichia
colr which 1s the most common infection of the urinary tract
seen by the internist and the obstetrician I believe that sul
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streptomycin no larger than 0 1 Gm when given by the mtra
thecal route

Dr Gold Do you prefer the mterrupted mtramuscular
method of admunustration?

Dr McDermott Usually Ido In a non fulmmating infec
tion, I would say that therapy during 18 of the 24 hours would
be adequate In a fulnunating mfection, such as Hemophilus
mfluenzae memngitis inyections should be given at $ hour m
tervals around the clock

Dr Gold Not by mtravenous injectron?

Dr McDermott 1t 1s unnecessary

Dr Janet Travell Does the matenal cause pain?

Dr McDermott Yes, the commercially available material
of the past two years was patnful to a variable degree Highly
purtfied crystalline materal, at least 95 per cent pure, such as
we used 1n the tuberculosis study, 15 no more panful than the
best penicillin preparations

Dr Gold Is there any material on the market that 1s as pure
as the standard against which the streptomycin of commerce
15 compared 1n the assay?

Dr McDermott No, but I believe that the large manufac
turers are soon going to have on the market matersal of about
the same grade of purity as the highly purified material which
we used

Dr Travell Will that increase the cost?

Dr McDermott It increases the cost to the manufacturers
considerably because they lose about 50 per cent of the yicld
m the crystallization I doubt that 3t will materally mcrease
the cost to the public 1n a competitive market if there 15
enough demand for 1t

Dr Pearlmutter Has streptomycin been given a trial
virus pneumonia?

Dr AMcDermatt Ido not know of any mstances 1n which 1t
has but I assume that 1t has I would certainly be opposed 10
using 1t m atypical pneumonta Although the drug 15 Tela
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tively non toxic i companson to some drugs it is not n
nocuous 1nd not to be used for self imited, benign infections

Dr Gold How docs the problem of oral administration
stand at the moment? Antm1l experiments show that 1t 1s ab
sorbed by the oral route and that the fat1l dose by mouth 1n
muce 1s just about § ttmes that by subcutaneous mjection I
am wondering whether the sttuation here 1s analogous to the
case of penicillin 1n which, if we give something lihe 5 to 10
times the parenteral dose, we may obtun perfectly satisfactory
effects by the oral route Have you any opiruon about that?

Dr McDermott We have not pursued the subject because
of the scarcity of the materrl

Tisitor At Bellevue Hospital a serses of typhoid carriers was
examined Tirst, the drug was given ntravenously There was
no conspicuous effect on the typhoid organism There was a
high incidence of renal toxicity among these patients Then,
some of them were given the drug orally There was appar-
ently less renal irntation For a 1ime the stool cultures were
negatnne but subsequently reverted to positive I am not cer-
tain of the range of dosage when 1t was given orally, I think
1t was of the order of twice the mtravenous dose

Another Visitor Is 1t possible to mject streptomycin intra-
muscularly 1n wax and o1l to avoid multiple mjections as 15
now often done with pemallin?

Dr McDermott Unfortunately, that 1s not practicable be-
cause the amount of the drug which would be given 1n such
a fashion would be too large, much greater than that 1n the
case of penucillin

Intern At a recent therapy conference on unnary tract in-
fections we were left with the impression that the sulfa drugs
are far more useful in these infections than streptomycn 1
wonder if you share those sentiments?

Dr McDermott Inuncomplicated infection by Escherichia
coly, which ts the most common nfection of the urinary tract
seen by the internist and the obstetriczan 1 believe that sul
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streptomycin no larger than 0 1 Gm when given by the mtra
thecal route

Dr Gold Do you prefer the terrupted imntramuscular
method of administration?

Dr MecDermott Usually Ido In a non fulmmating infec
tron, I would say that therapy during 18 of the 24 hours would
be adequate In a fulmmnating infectson such as Hemophilus
influenzae menmngitis 1njections should be given at 8 hour m
tervals around the cloch

Dr Gold Not by intravenous mjection?

Dr MecDermott 1t 1s unnecessary

Dr Janet Travell Does the matenal cause pain?

Dr McDermott Yes, the commerctally availible matersal
of the past two years was panful to a variable degree Highly
purified crystalline matertal, at least 95 per cent pure such as
we used 1 the tuberculosts study, 1s no more paimnful than the
best pemallin preparations

Dr Gold 1Is there any material on the market that 1s as pure
as the standard against which the streptomycin of commerce
15 compared 1n the assay?

Dr McDermott No but I believe that the large manufac
turers are saon gong to have on the market material of about
the same grade of purity as the highly purified materzal which
we used

Dr Travell Will that increase the cost?

Dr McDermott It mcreases the cost to the manufacturers
considerably because they lose about 50 per cent of the yeld
1n the crystallization I doubt that 1t will materrally increase
the cost to the public 1n a competutve market if there 18
enough demand for 1t

Dr Pearlmutter Has streptomyan been given 2 trial 1n
virus pneumonia?

Dr McDermott 1do not know of any instances 1n which it
has but I assume that 1t has 1 would certainly be opposed to
using 1t 1n atypical pneumoma Although the drug 1s rela
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tively non-toxic in comparison to some drugs, it is not in-
nocuous and not to be used for self-limited, benign infections.

Dr. Gold: How does the problem of oral administration
stand at the moment? Animal experiments show that it is ab-
sorbed by the oral route and that the fatal dose by mouth in
mice is just about 3 times that by subcutaneous injection. I
am wondering whether the situation here is analogous to the
case of penicillin in which, if we give something like 5 to 10
times the parenteral dose, we may obtain perfectly satisfactory
effects by the oral route. Have you any opinion about that?

Dr. McDermott: We have not pursued the subject because
of the scarcity of the material.

Vaisitor: At Bellevue Hospital a series of typhoid carriers was
examined. First, the drug was given intravenously. There was
no conspicuous effect on the typhoid organism. There was a
high incidence of renal toxicity among these patients. Then,
some of them were given the drug orally. There was appar-
ently less renal irritation. For a time the stool cultures were
negative but subsequently reverted to positive. I am not cer-
tain of the range of dosage when it was given orally; I think
it was of the order of twice the intravenous dose.

Another Visitor: Is it possible to inject streptomycin intra-
muscularly in wax and o1l to avoid multiple injections as is
now often done with penicillin?

Dr. McDermott: Unfortunately, that is not practicable be-
cause the amount of the drug which would be given in such
a fashion would be too large, much greater than that in the
case of penicillin.

Intern: At a recent therapy conference on urinary tract in-
fections we were left with the impression that the sulfa drugs
are far more useful in these infections than streptomycin, I
wonder if you share those sentiments?

Dr. McDermott: In uncomplicated infection by Escherichia
coli, which is the most common infection of the urinary tract
seen by the internist and the obstetrician, I believe that sul-
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absorption. Thus far, streptomycin has been found especially
useful in urinary infections caused by the Escherichia coli and
some other gram-negative bacterial infections of the urinary
tract, such as the Bacillus lactis aerogenes, Bacillus proteus,
and Bacillus pyocyaneus. It is highly effective in Friedldnder’s
pneumonia, Hemophilus influenzae meningitis, and tula-
remia. It has also been found effective in pneumonias, ab-
cesses, peritonitis, and other infections caused by the gram-
negative bacteria frequently found in the urinary tract. It ap-
pears to be without value in virus infections. One of the most
stirring aspects of streptomycin action relates to tuberculosis:
the observation that it cures certain forms of animal tubercu-
losis, and the now well-established clinical experience show-
ing that it may check some forms of human tuberculosis, espe-
cially those in the exudative stage. There was considerable
discussion in the conference concerning the details of its réle
in the therapy of human tuberculosis.

Two other phases of streptomycin therapy received special
consideration. There is some indication that different mem-
bers of the same bacterial species show wide differences in sus-
ceptibility to streptomycin, and it is now well established that
for most infections, resistance to streptomycin is acquired
quite rapidly, in a matter of days to wecks. This limits the ap-
plication of the drug to brief courses of treatment and neces-
sitates the use of fully effective doses from the outset. The next
point is the matter of toxicity. Streptomycin is not an im::of:-
uous drug. In addition to the various allergic drug reactions
such as skin rash and fever, it may produace serious renal Jarn-
age, it may affect the blood-forming organs, and it exerts an
action on the central nervous system involving the vestibular
apparatus and the eighth nerve, causing vertigo, tinnitus and
impaired hearing. These effects, some of which are permanent,
are apt to occur after prolonged use of the drug, after 3or4
weeks, They are more frequent with the larger dose.s, lal:ger
than those usually necessary. One needs to keep them in mind,
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howeser, for the full scope of the applications of streptomycin
has not yet been determined, and a good deal of exploration is
still necessary to estabhsh the full potentialities of strepto-
mycin in human infections. In the present state of our knowl.
edge, there is justification in giving streptomycin a trial in
sertous bacterial infections in which the other specific anti-
microbial agents have failed. It is suggested that an in vitro
test of the sensitivity of the organism may help to establish the
indication for its trial in such cases.



Uses of Protein Hydrolysates

Dr Ephraim Shorr The protein hydrolysate 15 an outstand
ing addztion to the list of therapeutic agents 1n recent years
It has applications 1n several fields of medicine and surgery
and for that reason we have here today experts in these fields to
discuss the various aspects of the subject The problem of pro-
viding adequate energy for patients who are unable to take the
requisite amount of foodstuffs by mouth has long been a mat
ter of concern For many years parenteril alimentation was
confined to the use of glucose and salts except for the occa
sional and purely experimental trials of other materials par
ticularly fat This was the situation unul a few years ago when
as the result of the development of protemn hydrolysates 1t be-
came possible to provide essentral ammno acids by the paren
teral route What was expected of the protemn hydrolysates?
Have these expectations been fulfilled? What are their uses
and ltmitations? These are the pomnts to be explored mn the
conference this afternoon The discussion wall be opened by
Dr Barr

Dr Dawid P Barr As Dr Shorr has indicated one of the
long sought goals 1n nutrition has been a diet which 1s com
pletely adequate for mamntenance and growth and which can
be admunistered parenterally The need 1s 1pparent 1n the care
of all thase who cannot take food by mouth or who cannot ab
sorb mgested foodstuffs Glucose salts and vitammns have 50
long been used by injection that the technics are common
place, but 1t was not until 1938 that an adequate mixture of

72
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amino 1c1ds wAs first successfully given by intravenous injec
tion 1n humans The story of how this came about has consid
erable interest Many workers have contributed but I think
we owe this development chielly to the early investigntions of
Robert ¥ Osborne wind Lafayette B Mendel 2t Yale and to the
very long nd pamnstihing researches of Willinm C Rose of
the University of Ilmois The observations of Osborne and
Mendel were made years ago from about 1911 to 1914 Start
g with the feeding of imperfect protems ghadin and zemn
they discovered that two amino acids namely lysine and
tryptophane were essentinl to normal growth Their discovery
led to extensive iy estigations with similar methods and to the
demonstration mn 1928 by Rose and Cox that histidine was
also essentinl Shortly thereafter Rose started research along
another line namely that of feeding mixtures of the pure
amino acids He found that although amino acids were added
to the mistures 1n the proportions in which they were thought
to exast in the protemm casein they failed to support growth as
well as casein 1tself Rose s research led rather rapidly to a
number of important discovertes (1) In addition to the pre
viously recognized amino acids there was another which he
called threonine and which was essential to growth (2) besides
lysine tryptophane and histidine there were including threo-
nme 7 other amino acids apparently indispensable for growth
mrats a total of 10 essential amino acids (3) rats could grow
and remain healthy without any of the other amino acids pro-
vided these ten were given (4) while the naturally occurring
amino acids were effective 1n nutrition the synthetic optical
1somers of some of them were ineffectne

The following 10 amino acids were found to be essential in
the rat lysine tryptophane histidme phenylalanine leu
cne asoleucine threonine methionine valine and arginine
It was found that arginine could be formed to some extent in
the body but not in sufficient amounts to support normal
growth Amino acids other than these ten can apparently be



Uses of Protein Hydrolysates

Dr. Ephraim Shorr: The protein hydrolysate is an outstand-
ing addition to the list of therapeutic agents in recent years.
It has applications in several fields of medicine and surgery,
and for that reason we have here today experts in these fields to
discuss the various aspects of the subject. The problem of pro-
viding adequate energy for patients who are unable to take the
requisite amount of foodstuffs by mouth has long been a mat-
ter of concern. For many years, parenteral alimentation was
confined to the use of glucose and salts, except for the occa-
sional and purely experimental trials of other materials, par-
ticularly fat. This was the situation until a few years ago when,
as the result of the development of protein hydrolysates, it be-
came possible to provide essential amino acids by the paren-
teral route. What was expected of the protein hydrolysates?
Have these expectations been fulfilled? What are their uses
and limitations? These are the points to be explored in the
conference this afternoon. The discussion will be opened by
Dr. Barr.

Dr, David P. Barr: As Dr. Shorr has indicated, one of the
long-sought goals in nutrition has been a diet which is com-
pletely adequate for maintenance and growth and which can
be administered parenterally. The need is apparent in the care
of all those who cannot take food by mouth or who cannot ab-
sorb ingested foodstuffs. Glucose, salts, and vitamins have 50
long been used by injection that the technics are common:
place, but it was not until 1938 that an adequate mixture of

72



USES OF PROTEIN HYDROLYSATES 73

amino acids was first successfully grven by intravenous injec-
tion 1n humns The story of how this came 1bout has constd
erable mnterest Many workers hive contributed, but I think
we owe this development chiefly to the early investigations of
Robert F Osborne and Lafayette B Mendel 1t Yale and to the
very long and punstihing researches of Willlnm C Rose of
the Unnersity of Ilimois The obscrvations of Osborne and
Mendel were made years ago from 1bout 1911 to 1914 Start-
ing with the feeding of imperfect protemns, ghadin 1nd zein,
they discovered that two amno acds namely, lysine and
tryptophane, were essentil to normal growth Their discovery
led to extensive investigattons with similtr methods and to the
demonstration m 1928 by Rose and Cox that husudine was
also essenunl Shortly thereafter, Rose started resewrch along
another line, namely, that of feeding mixtures of the pure
amino acids He found that although amino acids were added
to the mixtures 1n the proporttons in which they were thought
to existin the protein casemn they failed to support growth as
well as casein 1tself Rose s research led rather rapidly to a
number of important discovertes (1) In addition to the pre-
viously recognized amino acids there was another which he
called threonine and which was essential to growth, (2) besides
lysine, tryptophane, and histidine, there were, including threo-
mne 7 other amino acids apparently indispensable for growth
1n rats, a total of 10 essential amino acids, (3) rats could grow
and remain healthy without any of the other amino acids pro-
vided these ten were given, (4) while the naturally occurring
amino acids were effective 1n nutrition, the synthetic optical
1somers of some of them were ineffective

The following 10 amino acids were found to be essential i
the rat lysine, tryptophane, hisidine, phenylalanine, leu-
cne, 1soleucine, threonine, methiomne, valine and argimine
It was found that arginine could be formed to some extent in
the body but not m sufficient amounts to support normal
growth Amino acids other than these ten can apparently be
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synthesized in the body or dispensed with even in the growing
animal.

One of the problems which complicated Rose’s investiga-
tions was the fact that many of the essential amino acids are
effective in nutrition only in their naturally occurring forms.
For instance, he found that dextro-histidine could be con-
verted in the body into the naturally occurring levo-histidine.
On the other hand, this was not possible in the case of lIysine.
An immense amount of detailed investigative work was nec-
essary to clarify the situation and to discaver which amino
acids had to be present in their natural form and which could
be converted in the body. Rose presented an account of these
researches in an important article in Physiological Reviews in
1938. He showed that in the case of the 5 amino acids, valine,
leucine, isoleucine, lysine, and threonine, only the naturally
occurring forms were utilized in nutrition, their isomers being
ineffective.

Still other difficulties were encountered in the use of mix:
tures of amino acids in nutrition. A vast amount of work was
necessary ta determine exactly how much of each amino acid
was required to maintain growth in humans. The cost of pure
amino acids was so inordinately high that few could afford the
luxury of maintaining nutrition by their use. The search for
substitutes, for impure mixtures, was started at once and was
pursued with great energy.

As you know, three methods have been employed for ob-
taining impure mixtures of amino acids: (1) alkaline hydrol-
ysis, (2) acid hydrolysis, and (3) enzymatic hydro]ys(xs.AEadl
has presented practical difficulties. Alkaline hydrolysis is ngst
practical because the exposure of protein to strong alkali lea :
to rapid racemization of the amino acids so that unn'aturn
forms resnlt. Acid hydrolysis leads to reactions in the mixture
which destroy the essential amino acid, tryplophan?. For this
reason the few acid hydrolysates which are now coming on th.e
market contain added tryptophane. The enzymatic hydrolysis
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15 slower and less complete and produces polypeptides in ad
ditton to amino acids There 1s always at least 1 theoretical
danger of immunologically active split products of protein m
an enzymatic hydrolysate

Other prictical problems arise m the preparation and ad
minstration of mivtures of amino acids Melanin tends to
form 1n some solutions If the pH 1s not correctly adjusted, the
amno acids m1y cause actdosis The concentration of amino
acids 1n solution must be so adjusted as to permut sufficient
dosage without undue hydration of the body To establish m
trogen equiltbrium dextrose must be included 1n appropriate
amounts with the solution of amino acids

Chief consideranion should perhaps be given to the enzy-
matic hydrolysate which 1s now 1n most common use Mead
Johnson and Company was largely responsible for perfecting
this material for parenteral admimstration As you may know,
they hydrolyze the protemn, casemn, with pig pancreas, the
enzymes of which convert both the casein and the proteins of
the pancreas mnto amno acids and to some extent, mto the
lesser peptides The product, which they call amigen and
which 15 now available 1n commerce, contains the essentral
amino acids in approximately the same percentages found 1n
casein lysine 58, tryptophane 10, hisudine 20, phenylal-
anine 56 leucine 13 5, 1soleucine 4 8, threonine 4 5, methio-
nine 30, valine 50 and arginine 5 5 It 1s amportant to know
that amigen contains about 12 per cent of nitrogen and that
about two thirds of this 1s 1n the form of amino acid mitrogen
In other words 8 per cent of the amigen 1s amino acid nitro-
gen

ToRobert Eiman of St Lows a surgeon goes the credut for
the demonstration that solutions of acid hydrolysates and of
the enzymatic hydrolysate amigen can be given safely by m
travenous injection 1n humans The amigen 1s supplied 1n the
form of a powder from which solutions may be made, but 1t 15,
perhaps more sausfactory to use the solutions prepared by the
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manufacturer; namely, the “amigen 5 per cent in 5 per cent
dextrose solution,” or the “amigen 10 per cent solution.”
These are so free of pyrogens and dnngérous impurities that
they may be given with almost as much safety as solutions of
glucose,

A liter of a 10 per cent solution of amigen, containing 100
Gm. of the hydrolysate, supplies 366 calories from aminoacids,
only a little less than the caloric value of a similar weight of
protein which would supply 410 calories. As in the case of
protein, the hydrolysate has to be given with sufficient carbo-
hydrate as an additional source of energy if nitrogen balance s
to be attained. A solution containing equal amounts of amigen
and glucose is unbalanced. Such a solution, namely, one con-
taining 100 Gm. of amigen and 100 Gm. of glucose per liter,
might be given to a patient with a very marked protein defi-
ciency; but under such circumstances, it would probably be
preferable to use plasma rather than the protein hydralysatf.
For intravenous feeding over a considerable period of time, it
is preferable to use each day 8,000 cc. of a solution containing
150 Gm. of amigen (544 calories) and 300 Gm. of glucose
(1,230 calories), making a total of 1,774 calories per day. To
this a requisite amount of salts and vitamins should be added.
The following formula has been used by Albright and others:
38,000 cc. of fluid containing dextrose 300 Gm., amigen 150
Gm.,, sodium chloride 12.75 Gm., potassium chloride 2 (%m-r
vitamin G 50 mg., nicotinamide 75 mg., thiamine 5 mg., ribo-
flavine 5 mg., pyridoxine 5 mg., vitamin K 2 mg., and calcium
pantothenate 2 mg. With this as the only source of food, they
were able to maintain caloric and nitrogen equilibrium over
considerable periods, the quantities appearing to represent 2
complete feeding for a 24-hour period for a person of average
size. The solution is given by a continuous intravenous d_np
using a standard infusion apparatus. There are several dlfﬁ
culties which include the undesirable limitation in the activity
of the patient, the need for constant attention of the doctor,
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and the danger of venous thrombosis from prolonged injec-
tion Intravenous alimentation of this hind must be given at a
slow rate, and 1,000 cc of such a mixture should not be intro-
duced 1n less than 2 hours When properly administered, dis
agreeable reactions are surpnisingly few There may be some
loss of appetite, sometimes nusen or voriting and occasion
ally flushing When oral feeding 1s also used, the intravenous
mjections should be given after meals to avord interference
with appetite Although intravenous 1limentation 1s always
undesirable, 1ts achievement 1in practical form represents a
therapeutic triumph

Dr Shorr Dr Glenn of the Department of Surgery will now
discuss the protein hydrolysates from the standpornt of the sur-
gical problems

Dr Frank Glenn We may briefly classify surgical patients,
from the standpoint of the need for proteins, mto three groups,
namely, those who are deficient 1 proteins prior to operation,
those who develop the hypoprotememia during the operation,
and, finally, those m whom the problem arises m the post-
operative pertod The first group includes patients who are
unable to take food or suffer with a disturbance of the diges
tive apparatus giving rise to impaired absorption or losses due
to other causes In this group are to be found patients with
gastrointestinal ulceration tumors regional ilertis and colitis
In patients with severe infection, there may be reduced intake
of protemns or increased destructton Patients with hyper
thyroidism may develop a protein deficrency as the result of
the increased metabolism even though thetr protein intake be
high Patients with acute surgical conditions due to injury may
develop a definency because of blood Joss and shoch Protem
loss may be very high in patients with burns Before any sur-
gical procedure 1s embarked upon 1n a patient with hypopro-
tememia 1t s of great importance to restore the protein level
The operatnne procedure tself may give rise to hypoprotein
emia partly as the result of hemorrhage and partly as the re-
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sult of the anesthesta The anowia assocrated with anesthesa
m1y lead to loss of plisma through increase in the permeabil
1ty of the capillaries Also, impatred metabolism of the liver
cells may take place and 1n this way give rise to tmparrment in
the synthesis of serum proteins After the operation, patients
lose mitrogen 1n excess of that lost by the normal mdudual
Thus 15 partly due to the reduced tneake of food, but che loss1s
greater than can be accounted for by this factor alone Fever,
vomuting, hemorrhage, and surgical dramage all contnbute to
a Joss of protem, but there 1s a decrease i nitrogen retenton
mn pattents even without these avenues of loss The decrease
may be very considerable and may amount to from 1 to 5
pounds of body weight when they are kept mn bed for a period
of 7or 8days The problem represents a wasttng of muscle due
to tnactuity

The loss of protein 1n the postoperative period 1s unfavor
able to recovery The hypoprotemnemia affects the postopera
tive course 1 several ways It may give mse lo pulmonasy
edema with the mncreased tendency to pulmonary infectioft
and pneumoma It may interfere with the healing of wounds
1m degrees varying from shight impairment of the maturation
of fibroblasts to the more extreme cases showing no tissue reac
tion and dehiscence of the wound Lowered resistance to mfec
tion probably occurs indirectly through 1mparred detosifyng
action of the liver and impaired production of the globulin
fractions of proteins which are related to the immune bodies
It also promotes edema of the gistromtestinal tract following
surgical procedures and that in turn mterferes with the fune-
trontng of stomas and restoration of the continuity m the case
of gastric resections This edema may be sufficient to prevent
food from passing through stomas which are mechanically
large enough Litkewise, 1t tends tonterfere with the peristalic
action of the gastrowntestinal tract

We should pay special attention to the difficulty of deter
mnsng the true content of serum proteins m the surgcal pa
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tient The protein concentration of the serum 1s often decep
tive 1n the case of the patient who has been dehydrated by
vomuting or dirrhe

A favorable nitrogen balnee 1s of the first importance 1n
surgical pitients Hypoprotememit should not be permitted
to extst or develop In the preoperitive period much may be
accomphished by blood transfustons plasm1 intravenous
amino acid mistures such 1s imgen and protein hydrolysates
given orally In the anemic patent 1t 1s probably wise to dis
continue the use of blood transfustons 1s soon as the red cell
count has been restored to normal The use of plasma for
mamtaimng a favorable protein balance 1s expensive The
cost of the protemn hydrolysates 1s more moderate Many pa
tients can take these by mouth if they are properly prepared
If the oral route 15 not feasible they may be given by intra
venous mjection as described by Dr Barr During operation
blood transfustons and plasma are probably most effective for
maintaiming ample protemn reserve In the postoperative pe
riod many patients require protein by mtravenous wnjection
during the first 18 to 72 hours tn order to mamtain a mtrogen
balance This may be accomplished by the intravenous use of
blood plasma or amigen Subsequently the protemn hydroly
sate may be given by mouth and after the use of the predi
gested foods for a short period regular foods which may be
classified as simple from the standpoint of digestion may be
resumed

In the past there has been a tendency to oversnyvalidize sur
gical panents and the long pertod of snactivaty resulted
depletion of protein stores The pendulum 1s swinging n the
oppostte direction  but although 1t 15 wise to reduce the period
of inactivity to a mmmmum we should not overlook the fact
that these are not normal people The mordmate loss of pro-
teins 1n the postoperative period 1s controlled by the present
trend to mobilize patients earlier and to make use of the pre
digested foods shortly after operation
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Dr. Shorr: Dr. Glynn, what uses do you make of protein
hydrolysates in pediatric practice?

Dr. Martin J. Glynn: We encounter the same general indi-
cations for the use of protein hydrolysates as have been de-
scribed for adult medical cases by Dr, Barr and for surgical
cases by Dr. Glenn. I should like to remark briefly about four
conditions, perhaps more common in pediatric practice.

The youngster with severe diarrhea presents the most se-
rious problem which calls for the use of these agents. These
cases are treated by prolonged starvation, which in a young
infant is 2 period of the order of 2 to 4 days. These youngsters
appear to tolerate prolonged starvation quite well, but it is my
impression, and that of other workers, that the use of protein
hydrolysates is decidedly helpful. In the treatment of this con-
dition, the first step is to restore the electrolyte pattern, the
water balance, and the plasma proteins to normal by the use of
whole blood and plasma. After this is done and the circulation
is in good condition, the protein hydrolysate may be given
safely by hypodermoclysis. Specifically, the patient receives 40
cc. per Kg. of amigen 5 per cent in 5 per cent dextrose solution
twice a day by hypodermoclysis, in addition to 85 cc. per 1\8 of
5 per cent dextrose solution by intravenous infusion twice 2
day. The treatment provides a total of 45 calories per Kg., 1:5
in the form of amino acid and 30 in the form of dextrose. This
is by no means maintenance, but it is a helpful step in that
direction. I do not know of any studies on the fate of the
amino acids which are provided by this regimen,

In eczema, we utilize amino acid therapy for a different pur-
pose, namely, in an attempt to supply a source of protein with
a minimum potential for allergic reactions. In severe eczentas,
about 50 per cent may be expected to show considerable jm-
provement, and in some, the control of the eczema is complete.
The treatment is also worth trying in the mild eczemas of
older infants. It is the impression of one observer, who tried it
in mild eczemas of very young infants, that fewer of these de-
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veloped severe eczema. The protein hydrolysate may be given
parenterally, but in eczema we are more likely to use it orally,
We have used a mixture containing amino acids 20 per cent,
carbohydrate up to 50 per cent, and fat 18 per cent, diluted so
as to make an appropriate formula, Articles least likely to pro-
duce allergic reactions were used; for example, olive oil in the
case of the fat, and in the case of the carbohydrate, arrowroot
starch and dextrimaltose. Formulas based upon these materials
can be made up in much the same way as the usual formula
with milk so as to meet the requirements.

We oceasionally use protein hydrolysates to advantage in
the nephrotic syndrome. These patients often develop the so-
called nephrotic crises, episodes of severe infection in the form
of peritonitis, septicemia, or both. We used them a great deal
before the effective antibiotics were available; the intravenous
amino acids seemed to influence the course favorably. A
youngster who does not respond as expected to penicillin or
sulfadiazine should be supported with protein hydrolysates.

There is a miscellaneous group of conditions in which
amigen is often used by mouth with results that can be de-
scribed as no more than encouraging. They include cases of
young babies with persistent vormting from obscure cause. A
mixture containing amigen 3.5 to 5 per cent and 5 per cent
carbohydrate may be given in such small amounts as are fairly
well tolerated. It may be gradually replaced by the more sus-
taining types of nourishment. This mixture is also advocated
for the first oral feedings after therapeutic starvation in cases
of diarrhea,

The other conditions, occasionally encountered in the pe-
diatric group, are more frequently seen in adults. These are
postoperative troubles, trauma, and burns. Their treatment is
the same as in adults.

Dr. Barr: It would be interesting to hear from Dr. Glenn
about the use of amino acid mixtures in the treatment of
burns. After a burn of moderate degree, a person may lose as
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much as40 Gm of nitrogen 1n 24 hours The loss may continue
during the ensutng days because of increased capillary per
meabtlity

Dr Shorr The subject 1s now open for general discussion
I saw your hand rused, Dr Gold

Dr Harry Gold Could we have some discusston on the
utihization of amino acids? There 15 abundant proof that therr
use can establish a positive mitrogen balance This indrcates
that nitrogen 1s bemng retained by the body But what 1s the
body doing with the mitrogen? Is 1t converting 1t 1nto the pro-
tems which are most needed? There 1s an mnfimite number of
proteins those of the sheletal muscles hver blood heart
muscle, and many others The loss of protemns n disease may
be due to defective supply, but 1t may also be due to defects m
the bodily mechamisms for the synthesis of specific proteins 2
defect which might not be corrected by any amount of extra
supply How does the evidence stand on some of these pomts®
Suppose we first consider the question of regeneration of
blood proterns in a case of hypoproteinem:a

Dr Shorr I have the same questions What actually hap
pens to hydrolysates gtven ntravenously to a patient with s¢
vere trauma burn shock operative procedures or 1nfectron?
Is there any evidence that the body utihizes the mtrogen? In
what condition 15 1t not utilized? Are we justified tn assuming
that what goes into the vein 1s actually available for the nutr!
tronal requirements of the patient particularly the very il
patient whose needs are greatest?

Dr Samuel Z Lewne It 1s my understanding that Dr
Whipple has shown that the amino acids are as sattsfactory s
plasma wn rawsing the plisma protem levels 1n dogs which have
been exsangwnated by his technic Am I correct n that, Dr
Barr?

Dr Barr When the level of blood protein has been 1rtt
ficrally reduced by plismapherests or by madequate dret
amno acid mixtures and plasma are exceedingly effective 10
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raising the level of serum proteins If, on the other hand, the
low level of blood proteins 1s due to defective formation, as in
disease of the Innver, the admuinistration of plasma or of amino
acid maxtures does not correct the deficiency Neither agent
1s more than moderately effective 1n the hypoproteinernia of
nephrosis

Dr Gold That scems to me to be a very important point to
remember We encounter many cases of hypoproteinemia, as
m advanced heart failure, carrhosis of the hiver, and other con-
ditions, 1n which an 1ntensive course of treatment with amino
acids has been given It accomplishes nothing because, 1n these
conditions the knver seems to possess no power to synthesize
the protemn

Dr Glenn Ingeneral, we have been unable to elevate serum
protemns 1n patients by the intravenous adminustration of
amno actds I have the strong belief that we can prevent pa-
tients from failing by the use of amino acids when they are
unable to take food Ina patient with 2 lowered serum protein
value, the most effecuve way of elevaung 1t 1s by means of
blood transfusions and plasma

Visitor Since there are these limitations 1n the effectiveness
of protemn hydrolysates, should we rely on such methods of
alimentation, or 1s the use of whole blood or plasma always
preferable?

Dr Barr Experience indicates that with normal ammals
and with normal individuals 1t 1s possible to maintain nitro-
gen equilibrium and normal weight solely by means of pro-
tein hydrolysates This does not mean that the same results
will be obtained 1n a very sich person or tn a person who has
been damaged by shocking experiences Nothung that we can
do by such alimentation will maintain mitrogen equilibrium
n a patient with a recent colectomy or other comparably se-
\ere operation on the gastrointestinal tract There have been
some observations made on patients immediately after appen
dectomres which ndicated that fairly small infustons of hy-
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drolysates were able to mamntain mtrogen equlibrium over
6 day pertods On the other hand, in the same serres patients
with colectomues, gastric resections, or other serious opera
tons, stmilarly treated, lost nitrogen 1n amounts up to 140
Gm during the same period These observatons mdicate that
the response which 1s seen 1n normal individuals can be du
plicated 1n patients only if the damage or shock has not been
too great

Dr Shorr 1 thin\ you have hit the point about cases that
fail to respond The nature and the degree of stress on the or
ganism determme the response to ntravenous alimentation
Studies were carried out in severe infection and after trauma
and 1t was found that all the mitrogen admunistered as ammo
acids appeared 1n the urine 1n 24 hours This went on for days
One has the 1llusion that protemn has been supplied but there
15 clear evidence that 1t 1s being deamnated and does not re-
main as protein in the organism

Dr Barr Are there any comparable observatsons on the fate
of protemn atself?

Dr Shorr Yes there are for mfusions of plasma Here the
protern remains i the body longer and 1s degraded by slower
mechanism

Dr Barr Isitnot excreted as urea?

Dr Skorr It 15 eventually, but 1t 1s released apparently
slowly enough to be more available for the maintenance of
nitrogen equiltbrium

Dr Walter Modell Is there any difference mn the time
needed to elevate the plasma protein level by means of amn®
acids and the tzme 1t takes by plasma mnfusions assuming of
course a case in which erther one or the other could be used?

Dr Barr Idonot think there 1s very much difference

Dr Shorr Mightitnot depend Dr Barr, on the state of the
subject? In the normal ammal 1n which the plasmaphercsls
experiments were conducted all the normal capactuies {0 Sy1
thesize protemns from amino acids were retamed 1n patients
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suffering with a variety of infections or wounds however vary
g degrees of defects m the capacity for protein synthesis
might obtan Under such conditions the organism might hold
on to mjected plrsma protemns so that the blood level could be
sattsfactorily rused wherens injected amino acids might be
much less efficiently utthized

In relation to your point Dr Gold that the retention of m
trogen after the admimistration of 1mino acids 15 1n established
fact 1t1s well to remember that 1n many cases neither oral nor
parenter1} adminstration of the usual 1amounts of protemn in
the diet gives rise to a positive balance It 1s only after extraor
dinary amounts such as Co Tu1 for example used 1n his pa
tients after gastrectomy 350 to 450 Gm of protem per day
that a positive balance appeared As I have already indicated
1n the patient with disese recening a parenteral mnfusion of
amgen calculated to maintamn a protemn balance every bit of
the nitrogen often 1s excreted 1n the urine within the same day
m the form of ammoma or urea There 15 a problem here
which remains unsettled OFf course 1t has nothing to do with
the usefulness of this procedure as a supplement to oral feed
g But 1t does bring up the question of the nature of the dis
turbance 1n disease which 1s responsible for such rapid break
down and wastage of nitrogenous materials

Dr Barr 1 should like to hear from Dr Shorr some com
ment on the reason for the tremendous loss of protein which
occurs following 1njuries such as fractures burns acute mfec
tious diseases or almost any other nsult to the body There
are records of patients who duning a 10-day period after op-
eration have lost as much as 100 to 180 Gm of nitrogen cor
responding to2 5to 4 5 hg of muscle A surpnisingly great loss
occurs often 1n uncomplicated anesthes:a Why should the
body lose mitrogen under such circumstances?

Dr Shorr It would be very mice if there were an answer
There are 2 number of possible explanations One chinical ob-
servation may be cited namely that panents may or may not
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lose protern excessively under these circumstances and that,
whether they do so or not, depends on therr nutritional state, a
Tughly undernourished individual may undergo an expert
ence of this sort wathout loss of protein Guthbertson showed
this very clearly 1n his experimental animals Why does the
debilitated individual not lose protemn when the well nour
ished person may have a negative nitrogen balance of 30 Gm
on a darly ration of 150 Gm? The explanation possibly m
volves the concept that there is one type of protein which 152
hittle more specifically a part of the chemical structure of the
cell, and another type which 15, shall we say, 1n the nature of2
reserve or depot protesn n the old fashroned sense It would
look as if the debilitated mndividual were down to hs bastc pro-
ten stores and for that reason would not readily lose more,
while the well nourished individual would readily lose pro-
temn to the extent of his extra protein reserves In addition,
hormonal factors may play a réle Thus process which takes
place 1n the course of the first 3 weeks after an insult, such 2s
mfection or a fracture with recovery, may volve the action of
hormones which have to do with protein metabolism and the
reparative process, namely, the glycotropic and androgenic
adrenal cortical hormones It has been shown by Selye that,
after any khind of stress or damage, an extraordinary changein
the adrenal cortex takes place, 1t looks as 1f one had completely
released 1ts lipoids and with them 1ts cortical hormonal con
tent Under the influence of stress 1t 1s known that certain of
these hormones are capable of breaking down protein eXces
swely and forming carbohydrate from the non nitrogenous
residues Support for this concept, as applied to the humﬂﬂé
has been supplied by Browne and his associates Venming aﬂn
Browne have found these cortical hormones 1n the urine ‘a
great excess after mfections such as pneumoma after OPE;d
t1oms, after fractures and, in fact, after all manner of stress

exposure

Testosterone and 1ts end products, the 17 Letosterods,
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which we also measure 1 urine, have been demonstrated by
henyon and others to promote the storge of proteins Individ
uals who receiv e these androgens store protein unusually well,
both normal indiiduals and those, such as hy pogonadal males,
who have a Inck of androgenic hormones It has been found
that the level of 17 Ketosteroids 1s chnracteristically low during
the phases of an 1llness or dimage when the level of adrenal
cortical hormones 1s lugh It looks as af these two factors, a de-
pression 1n the elaboration of proten storing hormones and an
increase m the eliboration of protern degrading hormones,
may play a part in the unusual loss of protein during recov-
ery

Dr Barr Much emphasis 1s now given to the loss of serum
proterns which takes place during short periods Surgeons par-
ticularly, have regarded such loss as justificatzon for protemn
admmmstration Therr reasons Dr Glenn has brought out very
clearly One wonders however, whether the consequences
which are feared actually occur, whether 1t 1s so dreadful for
the protein of the circulating blood to fall by 10 per cent, which
will happen after 48 hours of starvation and whether such a
mishap must be corrected at once by the admimstration of
plasma, albumin or aminoacids Idoubt that the actual neces-
sity has been demonstrated but I should like to hear Dr
Glenn's opinion

Dr Glenn 1 think that the loss of a certain amount of pro-
temn in the normal individual as Dr Barr says, 1s probably not
of great importance, but 1 an individual who 1s already de
pleted the further lowering may cause trouble and may ac-
count for the difference between a wound that will heal and
one that will not I believe that the intravenous administra-
t1on of proteins exercises a hind of sparing action

Dr Shorr I am inclined to agree that there 1s very little
Proof that a small reduction m blood proteins in surgical cases
1s of importance, and that we may be going too far in our
measures to correct this condition It would seem reasonable,



86 CORNILL CONFERENCES ON THERAPY

lose protein excessively under these circumstances and that,
whether they do so or not, depends on thesr nutritional state, a
highly undernourished individual may undergo an expen
ence of this sort without loss of protein Guthbertson shoned
this very clearly in hus experimental ammals Why docs the
debalitated mdividual not lose protemn when the well nour
ished person may have a negatve nitrogen balance of 30 Gm
on a daily rauon of 150 Gm? The explanation possibly m
volves the concept that there 15 one type of proten which 152
little more specifically a part of the chemical structure of the
cell, and another type which 15, shall we say, 1n the nature of 2
reserve or depot protemn 1n the old fashioned sense It would
look as if the debihitated individual were down to his basic pro-
tein stores and for that reason would not readily lose mote,
while the well nounished mdividual would readily lose pro-
temn ta the extent of his extra protein reserves In addition,
hormonal factors may play a role Ths process which takes
place 1 the course of the first 3 weeks after an msult, such as
snfection or a fracture with recovery, may wmnvols e the action of
hormones which have to do with protein metabolism and the
reparative process, namely, the glycotropic and androgeme
adrenal cortical hormones It has been shown by Selye that,
after any hind of stress or damage, an extraordinary change i
the adrenal cortex takes place, 1t looks as if one had COmplelfl)’
released 1ts ipoids and with them 1ts cortical hormonal conE
tent Under the influence of stress, 1t 1s known that certain

these hormones are capable of breaking down protein €xces

swvely and forming carbohydrate from the non nmogenozi
residues Support for this concept, as applied to the hmmnd
has been supplied by Browne and his associates Venning 2 "
Browne have found these cortical hormones m the urmcm
great excess after infections such as pneumonia, after Opand
tions, after fractures and, 1n fact, after all manner of stress

exposure

1ds,
Testosterone and 1ts end products, the 17 hetostero



USES OF PROTEIN HYDROLYSATES 87

which we also measure 1n unine have been demonstrated by
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Dr Barr Much emphnasis 1s now given to the loss of serum
proteins which takes place during short periods Surgeons par
ticularly have regarded such loss as justification for protetn
administration Their reasons Dr Glenn has brought out very
clearly One wonders however whether the consequences
which are feared actually occur whether 1t 1s so dreadful for
the protein of the circulating blood to fall by 10 per cent which
will happen after 48 hours of starvation and whether such a
mishap must be corrected at once by the admmstration of
plasma albumin or aminoacids I doubt that the actual neces
sity has been demonstrated but I should like to hear Dr
Glenn s opinion

Dr Glenn 1 think that the loss of a certain amount of pro-
temn m the normal individual as Dr Barr says 1s probably not
of great importance but n an mdividual who 1s already de
pleted the further lowering may cause trouble and may ac
count for the difference between a wound that will heal and
one that will not I believe that the intravenous adminstra
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Measures to correct this condition It would seem reasonable



88 CORNELL CONFERENCES ON THERAPY

however, to attempt to restore blaod proteins in cases in which
they have fallen considerably. But there is another question
which needs consideration, namely, how far we should go in
attempting to establish a positive nitrogen balance in patienss
whose plasma protein levels are normal. Consider, for ex-
ample, the patients with peptic ulcer who are now treated
with amino acids. Vast quantities are necessary to establisha
positive nitrogen balance in some of these. Is the positive ni-
trogen balance established in such cases beneficial to the
course of the disease? I do not believe that we have the answer
to this question, It certainly can be said that patients with
fracture recover and do extremely well at a time when they
have regained only a small fraction of the protein lost during
the illness.

Dr. McKeen Cattell: The use of amigen has been extensively
discussed. 1 want to ask whether other protein hydrolysates
which are available are not equally satisfactory, or whether
there is some preference for this particular brand. .

Dr. Barr: It is quite probable that the mixture wh.idll i
called amigen may be duplicated or improved. Many slmlfar
preparations have been offered and are now undergoing clin-
ical trial, Since there are many pitfalls in the preparation'o
amino acid mixtures, actual clinical experience is needed with
each new product, and it is becoming increasingly difﬁc.ult to
find investigators who are interested in testing a new mixture
to determine whether it is as good as one which is known to be
satisfactory. Many tests are necessary: Ability to support
normal growth must be demonstrated; absence of immunolog-
ically active fractions must be established; since mixtur&s.Of
amino acids furnish an excellent culture medium, bacterial
contamination must be excluded; finally, the solutions st
be free of pyrogens and other impurities, I mention these 1
quirements to indicate how difficult it isto be.sure that 2 new
preparation of a protein hydrolysate is as satisfactory as on¢
which has already been tested.
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1 think that Dr. Almy has had some experience with an acid
hydrolysite

Dr Thomas P. Almy We used the preparation of Stearns
and Company, prentmine 6 per cent, 1n two patients It was
well tolerated when injected at a rate similar to the rate at
which we adminster amigen It 1s more acid than the paren
teral armigen preparation the pH s 5 5.

Dr Shorr Perhaps Mr Clarke, our pharmacist, would say
something about the various preparations now available

Mr Donald A Clarke The following list of preparations
1s presented with the stipulition that 1t will probably be out-
of-date mn the near future, for not only are new preparations
beng added but the old ones are being altered

Ilnow of only two acid hydrolysates parenamine (Stearns)
made from casein, and aminosal (Abbott) made from beef
blood fibrin, both intended for parenteral use No alkaline
hydrolysate 1s available All the others are enzymatic hydroly
sates Amigen (Mead Johnson) which 1s made from casein has
already been mentioned It 1s presently available only for
parenteral use although the original preparation was also used
orally Their oral preparation 1s called protolysate and 1s made
from casein Here 1s a partial list of other oral preparations
ammoids (Arlington) from mulk, beef, wheat, and yeast, ami-
noprote (US Vitamin) from beef, casen, lactalbumin, and
yeast, lactamun (Wyeth) from lactalbumin, ledinac (Lederle)
from liver, protein hydrolysate MRT (Thompson) from yeast,
protein hydrolysate (Squibb) from casein Some of these prep-
arations are already mixed with some form of carbohydrate
There are many other preparations not listed, which contain,
in addinion to hydrolyzed protein of some hind and carbo-
hydrate, some other substances such as mnerals, vitamuns
flavoring materals and, 1 one case, olive o1l

The parenteral preparations are usuilly provided as sterile
solutions with added dextrose Seseral concentrations of each
are generally available, usually 1n the range from 5 to 10 per
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cent, The oral preparations are most commonly available in
the form of a powder, and sometimes in the form of granvle,
Flavored solutions are obtainable, and one manufacturer sup-
plies an enteric-coated tahlet.

Dr. Gold: 1t might be worth while calling attention to the
fact that there are protein hydrolysates on the market substan-
tially free of sodium chioride. This is of some importance it
the problem of feeding a patient with congestive failure., I
know of one such preparation, protein hydrolysate-MRT. Itis
not to be confused with the other preparation by the same
manufacturer which contains 6 per cent sodium chloride.
There is another preparation called protinal (National Drug)
which is said to be very low in sodium chloride, There ate
other similar preparations.

In connection with the chaice of preparations, it might be
worth mentioning the experimental observation that the com-
position of 3 mixture of amino acids has a bearing on the &x
tent to which it is utilized in the body to form proteins. It has
been shown that if one omits an essential amino acid, an other-
wise adequate mixture will fail to be utilized, and that the de-
fect in utilization cannot be corrected if several hours elapse
betore the missing amino acid is supplied. This is 2 chn}}engt
to the preparations of protein hydrolysates; a proper mixtuse
must be made available to the tissues at one time if the mi%
ture is to prove effective. This is perhaps one of the reasons
why, as Dr. Barr has pointed out, it is necessary to test 2 ﬂ;’-‘;’
hydrolysate for its capacity to support growth, T hf‘ may 3‘55_
have bearing on the question of the utility of protein hydrol )'
sates in patients with evidence of protein deficiency who mﬁ)é
be able to consume large quantities of proteins in the form oC
ordinary foods. We do not have satisfactory clinical evgdﬁﬂ:d
concerning this point; but the possibility must be co.nsx:'ejes‘
that such patients may suffer with difficulty u} proten ‘ab g
tion, so that an adequate mixture of amino acids does not Cf
come available in the blood stream, adequate in the sense ©
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relatrs e proportions of different amino acids being present at
the proper ttme to entble the tissues to utilize them for the
synthesis of tissue proteins

Dr Charles H Whecler Trom talking with the house offi
cers some time ago, Dr Barr, I guned the impression that they
were st1ll dissatisfied wath the solutions of amigen There were
frequent pyrogenic reactions Am I misinformed about that?

Dr Barr When Elman started to use amigen, he encoun
tered some quite alarming reactions consisting of fever, nau
sea and vomuting As preparations improved and the rate of
mjection was slowed, he finally attaned a record of the injec
tion of many liters without any reactions The absence of
pyrogens in the solution and slow injection are factors of the
greatest :mportance i the aveidance of reactions

Dr Leuvine The expenience at Washington Umiversity has
been very satisfactory Intravenous and subcutaneous injec-
tions have been given to a large number of infants and young
children without significant reactions Our early experiences
tn smaller numbers were not so favorable The chuldren de
veloped fever and some went into collapse The house staff
became reluctant to use 1t Matters have improved, however,
with the more recent preparations and slower 1njections

Dr Gold It seems from the literature that the number of
serious accidents following parenteral amino acid 1njections 1s
not very large There was a report by Currer and associates m
the J.A M4, July 7, 1945 1n which they encountered one fa
tahity after about 2,000 admimistrations The patient received
the intravenous mfusion of the usual preparation for 2 days
without trouble, but on the third day developed a shock like
rezction with hypertherma and died 46 hours later They
stressed the destrabihity of making someone 1n the hospital re
sponsible for supervision of these infusions 1n order to insure
that the solutton 1s clear, that the rate of njection 1s slow, that
the amino acid solutions are not mixed with materials of high
PH such as sodium salts of the sulfa drugs which give nise to
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precipitation, and that the unused contents of the bottle
which has been opened are discarded There scems to be the
possibility that bactersal contamination 1n open battles may
give rise to toxic amines Bacterial contamination 1s one of the
points which Dr Barr has stressed

Visitor Has there been any sloughing 1n the case of the
hypodermoclysis?

Dr Glynn We encountered one case of extensive sloughing
1 approximately 1,000 such treatments

Dr Gold Inregard to the toxicity of ammno acids you may
be interested 1n some observations which were made by Riker
and myself a few years ago 1n a study of sodium hydroxyacetate
1 which we also tested the amuno acid, glycine One 15 mclhined
to regard the amino acids as harmless since they are essential
products of normal metabolism, but we discovered that glycine
may act as a potson 1n cats and dogs as Iittle as 1 Gm per Kg
mjected intravenously 1n cats gave rise to droohing muscular
weakness hyperexcitability, and dilatation of the pupils with
fulure to respond to light, an oral dose of 6 Gm per Kg mna
dog caused similar symptoms with convulsions and death 1n 4
hours Clearly the ammo acids are not harmless substances

Dr Shorr What has been your experitence with reactions
Dr Almy, i the management of ulcerative colitis 1n which
the intravenous route was used?

Dr 4imy Our experience m one patient has been grim
Alimentation exclusively by mtravenous route for a week re
sulted 1n thrombosis of all accessible verns I was told by Dr
Albright that 1f one escapes this difficulty, one may begin to
see remussion of the acute symptoms after one week of this

treatment

Dr Barr It might be mteresung to hear of Dr Almy s ex
pertence with the oral use of the amino acids in ulcerative
colitis The discussion thus far has dealt chiefly with ntra

venous alimentation which, perhaps, has less application than

the oral route
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Dr Almy In ulcerative colitis, the mtravenous \dministra-
tion of hydrolysates has always appeared more attractive be-
cause 1t avords the use of the colon as a conduzt of food residue;
however, we htve tried large amounts of the hydrolysate orally
1n these protein starved patients We gve them 5 to 6 Gm of
amigen per hg per day by mouth, together with dextrimaltose,
1 a manner comparable to that used by Co Tu1 1n the treat-
ment of peptic ulcer The results were not as striking as I had
hoped they would be In a small group of a dozen patients, 30
per cent showed a rapid gain in weight to the extent of about
3 to 5 Kg, and progressive improvement resulted The other
cases remamned umnfluenced This form of alimentation
caused severe diarrhea 1n these patients, and 1t 15 noteworthy
that m spite of 1t the g m weight took place

Visttor How successful 1s the retention enema of amigen?

Dr Freddy Homburger We have been using retention
enemas of a Squibb casein hydrolysate which 1s roughly com-
parable to amigen and, when given with proper technic and
care 1t has achueved positive mitrogen balance over a fairly
long period of time It was not found possible to achieve this
1n all patients but n about one third of the patients 1t was
successful

Dr Shorr And what 15 the proper technic?

Dr Homburger The rectum should first be cleansed very
carefully with 2 small water enema Only small quantities at 2
time should be used Instead of the ordinary rectal tube, a
urethral catheter should be mnserted to about 10 or 12 inches.
We use a Murphy drip for about 1 to 2 hours to give 400 cc.
of the solution which contains about 100 to 150 Gm of hy
drolysate 1n § per cent dextrose Usually the first day there
1s some wrrtation, but when the pauent 1s accustomed to the
procedure, the enema may be retained, and mitrogen balance
may be maintained

Dr Shorr Where do you think the resorption takes place?
In what part of the large gue?
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Dr. Homburger: I think that the resorption takes place in
the lower portion of the large intestine where water is known
to be resorbed,

Dr. Shorr: Not in the rectum?

Dr. Homburger: In the sigmoid, I think. We have evidence
only for the fact that the nitrogen contained in the admin.
istered material is retained.

Dr. Gold: The protein hydrolysates may therefore be given
by various routes, oral, subcutaneous, rectal, and intravenous.
There are reports of its satisfactory use by the intrasternal
route directly into the bone marrow by means of the Turhel
needle. The needle may apparently be left in place for 24
hours or longer and the material may be administered as
rapidly by this route as by the intravenous route, about I to
2 Gm. of amino acid nitrogen per hour.

Dr. Shorr: This is an extensive subject and there are many
more points which need to be considered, but our time is up.
Perhaps the interesting topic of protein hydrolysates in peptic
alcer may be taken up at anather conference.

SUMMARY

Dr. Gold: We may now bring together a few of the salient
points which were elaborated in the conference this afternoon.
[ . . ‘o . e L cam.

LY
.

PR, e oy . :
as infections, operations, anesthesias, malignancy, burns, ny-
perthyroid states, diarrheas, and prolonged inactivity, Itis
clearly manifest when there s extensive body wasting, but it
is earlier detected by an mncreased loss of nitrogen of varying
degrees, which often reaches alarming proportions. The cir-
cumstances are frequently such that an adequate supply of
prateins in the form of the usual foods, and the use of the
regular channels for their consumption, are not feasible. Great
interest has, therefore, been aroused in the discovery ah{ml tea
years ago that it is possible to prepare appropriate Mixtuyes

1
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of amino acids 1n the form of protein hydrolysates, suitable for
all the common routes of administration, and to use them as a
source of bodily proteins This appears to be a development
of major importance, the culmiation of expeniments cover-
1ng a period of nearly forty years It supplies the missing link,
the protein the others being carbohydrates, fats, and vitamuns,
1n the long quest for complete mtravenous alimentation

There was not sufficient time to consider all the conditions
1 which the protein hydrolysates may be applied, but the dis
cussion ndicates that they have already been put to use ex
tensnvely tn a wide variety of conditions associated with an
unfavorable protein balance In the conference, the surgeon
discussed their uses preoperatively and postoperatively 1n rela-
tion to extensive surgical procedures, traumas, hemorrhage,
and anesthesia The pediatricians discussed their value n the
treatment of diarrheas of infants, 1n the nephrotic syndrome,
and 1n eczema as a source of protein with minimum potential
for allergic reactions They seem to be of great value 1n pa
trents with burns who lose alarming quantities of protemn, of
some ‘alue 1 edema associated with hypoproteinemia, in
ulcerative colitis peptic ulcer, and 1n nutsitional problems 1in
which only parenteral alimentation 1s feasible This 1s but a
small part of the list of conditions in which the protein hy-
drolysates have been recommended and used as a means of
promoting recovery from states of 111 health

Enthusiasm for the use of protein hydrolysates has naturally
run very high and as experience has increased and the prob-
lem has received more ntensive consideration, numerous
questions have ansen How strong s the evidence for the
utihity of the protein hydrolysates 1n a large proportion of the
conditrons 1n which they are now used” Are we assigning too
many troubles to the moderate reductions 1n blood protemn
levels and negative nitrogen balance which occur'so com
monly? Is the zeal for establishing mitrogen equilibrium or
posttive mitrogen balance 1n many of the conditions in which
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they are now recommended justified by the results? Since such
Testorations seem theoretically correct, there 1s the danger of
carrying the application of protewmn hydrolysates far beyond the
potnt of satisfactory evidence that they are actually useful

On the theoretscal side, questions have been raised as to
what the body does with the amino acids administered 1n the
form of protemn hydrolysates In normal individuals the evt
dence 1s strong that, when they are administered sufficiently
slouly and n proper composition, they are stored and con
verted nto proteins, but much remams to be learned about
abnormal states m which the basic difficulties may lie in de-
fective mechamisms for converting amino acids wnto the m
finite number of proteins Then, there 1s the question whether
the admunistration of hydrolysates serves merely to spare body
proteins or whether 1t exerts some other type of beneficial ac
tions Why does the body lose protein so rapidly 1 such con
ditions as protracted bed rest anesthesia, and operative pro-
cedures 1n which there may be apparently little blood loss o7
trssue destruction? An interesting viewpomt was presented
that an endocrine imbalance involving the cortical hormones
of the adrenal and the androgens may be responsible for the
marked loss of proteins 1n certamn states of bodily stress

The answers to some of these questions have not been en
tirely satisfactory, but the exploration of these and others 11
the discussion this afternoon has helped to reveal the com
plexity of the problem, and to provide some nsight into the
reasons for the numerous failures to accomplish expected 1€
sults In disease states the sumple loading of the system with
amno acids falls far short of correcting many of the conditions
It was pomnted out, for example, that hypoprotememia 10
surgical problems 1s much more often corrected by plasma of
blood mfusions than by intravenous hydrolysates and thatin
the prolonged starvation in infant diarrhea, 3t 15 1mperative
first to restore the blood protein level by plasma nfusions be
fore attempting to maintain the gawns by parenter:il protein
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hydrolysates Much careful observation will be necessary m
order properly to sift out the practical from the large volume
of theoretical indications

The parenteral adminsstration of protein hydrolysates 1s
not without rishs The improvement n the preparations of
commerce and the slowing of the rate of adminustration have
greatly reduced serious accidents although muinor unpleasant
reactions are farrly common Suggestions have been made for
avoiding disasters 1n the routine use of intravenous protein
hydrolysates tn hospital practice

The choice of preparations 15 of considerable importance
especially 1n relation to those for intravenous injection Many
of the preparations now on the market show great improve
ment 1 campasiion freedom from pyrogens and allergenic
peptides but the matter of preparattons 1s 1n a state of con
stant flux the 1deal preparation 1s not yet available

The discussion also included such topics as a formula for
complete intravenous alimentation dosage for oral use and
the various routes of administration



Management of Peptic Ulcer unth
Protein Hydrolysates

Dr Thomas P Almy About two years ago, we had the
pleasure of hstening toa symposium on peptic ulcer ‘We heard
from a medical man who recommended surgery m the man
agement of ulcer We heard from a surgeon who recommended
conservattve medical management We also heard from a per
son high n the councils of surgical research, who recom
mended a nutrition program for the treatment of ulcer We
carried away from this sympostum not only a wealth of under
standing of the problem of nlcer which we did not have be-
fore, but also a feeling that the approaches to the therapeutic
problem were bemng broadened The principal speaker this
afternoon has a new concept 1n the management of peptic
ulcer Dr Frank Co Tu, of New York Umversity College of
Medicine, will describe his method of treatment of ulcer by
hyperalunentation and the use of protewn hydrolysates

Dr Frank Co Tus It was in the course of prepanng patients
with peptic ulcer for operation, usually gastric resecuon that
we gave them protem hydrolysates mn order to build them up
In 4 pauents, the pamn subsided and a gam n weight took
place The results were so striking that we thought we acc
dentally had unearthed an wnportant discovery We then
tried 1t 10 30 hospitalized patients who were intractable to the
Sippy treatment or to amphojel with or without antispas
modics The patients were not on complete bed rest but were
allowed to be up and about We put them on the system of hy
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peralimentation This consisted of 0 6 G of mitrogen per Kg.
1n the form of protem hydrolysate 1n additton to enough car-
bohydrate to make a total of 50 calories per Kg In tccordance
with this formula, a 70 kg man received 3,500 calones a day.
Since the hydrolysate which we used contained 12 per cent
nitrogen, such a patient received approximately 350 Gm of
hydrolysate, representing about 1,400 calortes The balance of
the calories was made up by about 500 Gm of a sugar, such
as dextrimaltose In this series of cases pain eather subsided or
markedly dimimished within 48 hours There was prompt gain
1n weight of as much as a pound a day, and there was a feeling
of well being We also thought there was X ray evidence of
early healing Upon discharge, one half of the patients con-
unued dietary precautions and the others did not We soon
learned that the treatment did not prevent recurrences for of
those that took no subsequent dietary precautions, 4 patients
had a recurrence mm 3 months Therefore, this treatment
seemed to be no better than other types i preventing recur-
Tences

‘We published the early results The newspaper and radio
fraternity, who nadentally, suffer notoriously from peptic
ulcers, took up the matter, and nflated 1t nto a scientific
achievement of the first order Patients queued 1n front of the
laboratory Fortunately, 1 had to go to China, and I thought
that was a way out of an embarassing situation, but whether
1t was 1n San Francisco, or Shanghay, or Chungking the peptic
ulcer patients were always there I relate this story as a warn-
ing aganst the rish of having one’s work overpublicized 1t did,
however, accomplish something It made available to usa large
number of intractable cases of ulcer They seemed to have
come out of hiding, luding in despair They came from all
quarters of the globe, and thus has given us an opportunity to
test the regimen 1n more than 200 ambulatory patients

In the usual plan the daily diet consists of protein hydrol
ysate and dextrimaltose dissolved 1n water, the total amount,
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contaimng about 350 Gm of hydrolysate and about 500 Gm
of the sugar, 15 divided into 8 equal feedings usually taken at
2 hour ntervals at 8 00, 10 00, 12 00, 2 00, 4 00 6 00 8 00,
and 10 00 Ifthe pain recurs before the next feedig the inter
vals are shortened to0 1% or even 1 hour These feedings are
contmued for 2 weeks after the pam subsides In 95 per cent
of the cases the patent 15 free of the pam after the first 24 to
48 hours On the fifteenth pain free day, the patient recerves
2 bland breakfast {an unfried egg cereal and toast) followed
by the hydrolysate-sugar feedings every 2 hours 1f there has
been no pan, the patient recerves supper (well borled meat
mashed potatoes toast, and ice cream) If the meals on this
day caused no trouble the diet 1s extended to 8 meals on the
followng day, the sixteenth pamn free day This together with
5 hydrolysate sugar feedings at mtervals of 2 hours s con
tinued for 2 months

1 should Iike to emphasize that the details of these schedules
were arrtved at empirically and are subject to variation and
improvement It may be that somewhat smaller amounts of
hydrolysates wall do It may be also that the treatment can be
termunated 1n a month or should be extended to as long 23 6
months

We have used three kinds of hydrolysates with sumilar ré-
sults Some are better than others A patient unable to tolerate
one may be switched to another hydrolysate

To what do we assign the improvement m these cases? We
have thought of four possible explanations none ok which 3
proved There 15 the fact that the hydrolysates being amino
acids and peptides are amphoteric, and neutrahize the hydre-
chloric acid We have shown that when 50 Gm of the hy
drolysate mixture 15 added to gastric contents with a pH Ozf
abont 24 the pH rises to 4 6 and stays that way for about
hours The admumstraton of 2 highly nutritious substance
may promote the reparr of wounds This ss also 2 possible e:;
planation but very dufficult to prove There 15 some mndicatso
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that a lugh blood level of amino acids m1y cause relaxation of
pyloric spasm, since pun may be relieved by their intravenous
jection, but the effect of amino acids on gastric and intes-
tinal mottlity has not been established Then, there are the
expenments mmdicating that amimo acids may bind pepsin and
thereby prevent 1ts action Although this factor has not been
studied sufficiently, 1t remains one of the possible explnations
for the mode of action of the hydrolysates These are all merely
suggestions They all may be incorrect.

From the practical standpomt, the course of peptic ulcer
may be divided 1nto three stages first, the stage of acute symp-
toms second, the stage 1n which symptoms have subsided but
the ulcer has not healed, third, the stage in which the ulcer
15 healed There still remains the problem of recurrence We
are quute sure of the efficacy of the treatment 1n the first stage,
namely, the relief of the symptoms We do not know how effec-
tive 1t will prove to be 1n the prevention of recurrences We
know of cases with premonitory symptoms of recurrence in
which retreatment for 2 week checked the symptoms and pre-
vented the recurrence Obviously, there are many unknown
factors promoting the chronicity and recurrence of ulcers It
1s possible that a psychosomatic condition or a poor nutrition
state may heep them from healing and that the cycle may be
brolen by correcting one or the other.

Dr Almy Are there any questions for Dr Co Tur?

Dr Seymour H Runzler The taste of the ammo acid digest
1s a practical problem How do you overcome 1t? Most of the
materals on the market now have a very bad taste.

Dr Co Tui The taste of the hydrolysates 1s very unpleasant
to the normal person, but, fortunately, from our point of view,
a patzent who has had ulcers for five or si1x years will take any.
thing for relief The first 3 days are the most critucal ones
After that, pauents may even get to like the material I wish
to state that, 1n regard to the taste, some preparations are bet.
ter than others.
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pirical basis and not because of 1n observed effect on the blood
protem level You all know Charles Lamb s story of the Chy
nese boy whose house burned down, and with 1t hus pig He
touched the pig got hus fingers scorched, then reflexly put his
fingers 1n his mouth and found that the taste was good There
after, whenever he wanted to have rost pig he burned his
house down There 15 1n this an analogy to our trextment We
found that 0 6 Gm of mitrogen did the work and we have con
tinued to use 1t. We do know, however, that 1n about 20 per
cent of the cases the blood protemns are at the lower limit of
normal, about 58 Gm per 100 cc

Dr Modell In patients with peptic ulcer, 1s there any evi-
dence that there 15 an inherent difficulty 1n absorbing or utiliz
ng protein when given n 1ts natural form and not as a hy
drolysate?

Dr Co Tu: We have no indication of that I should how
ever, like to call attention to another point, namely, that 1n
patients with pyloric obstruction the hydrolysate relieves the
obstruction We studied 6 patients with partial obstruction, 3
with a complete obstruction through which not even water
passed, and lately 2 additional pattents with complete pyloric
obstruction due to carcinoma of the pylorus In these the hy
drolysate was able to pass when 1t was given 1 small doses,
about 02 Gm of mitrogen per Kg, which 15 approximately
what we take normally in a hugh protemn dret It was an amaz
g experience We may be certain that 1n many cases of py
loric obstruction with an organic lesion super added spasm
also may play an important réle Hydrolysate feedings pro-
vide us with a new management of pyloric obstruction I men
tion this to support the view that the amno acid mixture 1m
poses less of a digestive strain on the gastromntestinal tract than
natural food Here are patients 1n whom even milk would be
rejected but amino acids are allowed to pass

Dr Almy The usual diets for ulcer are notoriously low 1
proteins At a time when we were complaining that the diet
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of the American prisoner of the Japanese contained only 45
Gm. of protein, I calculated that our standard hourly milk.
and-cream feedings provided the ulcer patient with only 35
Gm. of protein a day.

1 wonder what Dr. Weintraub has to say about Dr. Co Tui’s
plan of treatment. We have not yet heard from a radiologist.

Dr. Sydney Weintraub: I was the medical man proposing
surgery for ulcer in the symposium held a few years ago to
which Dr. Almy referred. It was there that Dr. Co Tui de-
scribed his method. I have had no personal experience with
it

Some years ago, I examined the literature and found some
remarkable figures. No matter what type of treatment was
used, whether it was bed rest with the Sippy treatment, or
ambulatory treatment, or whether it was feeding by tube, the
results were about the same. At the end of the first year, there
was 80 per cent of cures, if the term cure may be used; at the
end of the second year it fell to 60 per cent; after the third it
was 50; after the fourth, 30; and at the fifth year it leveled ?E
at 20 per cent. There was, therefore, a 20 per cent cure
ulcer, no matter what method, before the introduction of Dr.
Co Tui’s treatment, X

Next, I should like to say a few wards about how to judgea
remission or a cure in a case of peptic ulcer. First, there are the
symptoms; the patient states there is no more pain, he fecls
fine, and he is putting on weight. Then, there are the X-ra¥
findings, the disappearance of the niche. In a great many 0f
these cases which are reported as cured by one or another 0
these criteria, one finds that they are not cared at all. We have
had cases in the hospital in which the patient stated he felt fvﬁn
and wanted to go home, but the X-ray showed that the niche
had actually grown larger. We have operated upon such cases
and have found a chronic ulcer stuck to the pancreas. On the
other hand, we had 2 cases in whom the niche had pracu-calz
disappeared, which would make one believe that the patiest
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were cured The operttion then showed that we had been mis-
led, carcinoma had developed 1n the ulcer

Dr Co T has displayed very nice films showing the reduc-
tion 1n the size of the ulcer I should mention that that occurs
with any hind of treatment We treated large numbers of pa-
tients with ulcer at the former Cornell clinic They were
mostly ambulant, we hospitalized not more than 1 per cent of
them They were all working people and had difficulty 1o pur-
suing a iigd dret In spite of these unfavorable conditions, the
niches disappeared m about 95 per cent of them, and did so
m a very short ime In the average peptic ulcer, the niche dis
appears 1n about 2 weeks I doubt 1f this can be accomplished
any faster The rapid subsidence of symptoms and disappear-
ance of the mche after Dr Co T s treatment seemed to me
much like all of our past experiences with other treatments 1
believe that Dr Co Tu1 wall have discovered something when
he can report to us five years later that the curve of recurrences
has been matenally altered

Perhaps you will be interested tn a story of a single case
which we reviewed recently at one of our follow up confer-
ences I mention 1t here because in examining the chart, my
eye caught the name of Dr Co Tu1 The patient previously
was admutted to this hospatal for gastric ulcer, and was dis
charged improved after 11 days, the treatment to be continued
by a private physician Eight months later, he was readmtted
for recurrence of hus symptoms The history in the mnterval be-
tween these two admusstons contained an account of treatments
by various doctors 1n addition to a course of treatment by Dr.
Co Tuis method On that regimen  there was diarrhea for 3
days at the start, the treatment was pursued for 15 days dur-
ing which time the pattent improved symptomancally and
gained 8 pounds Then, at the patient s request, three meals
a day were added to the regular Co Tut regimen Promptly,
the pauent began to experience distress with his meals X ray
examination Tuled out gallbladder disease and duodenal ulcer
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The patient abandoned this treatment and agan consulted
vartous doctors before returning to us for the present admis
sion

The X rays were very mteresting On the first admussion
there was the large, broad based ulcer which we reported asa
benign ulcer In the second plate, after the course of treat
ment by Co T s methed and others, an ulcer was still pres
ent The third plate showed marked dunmution 1n the size
of the lesion Gastroscopy failed to reveal any lesion Never
theless, symptorns persisted, and so the patient was operated
upon and the area resected Although the lesion appeared to
be a bemgn ulcer on gross exanunation, the sections shoned
caranomatous changes This type of case gives us a good deal
of concern, and we are reluctant to temporize with medical
treatment because of such experiences I think this person 1
going to get well, because the resection was made early

1 would Iike to close this discussion by quotng Dr Walter
Palmer, of Chicago Ina chapter called The Therapeutic Fal
lacy,” he states as follows * For any chronic disease like peptic
ulcer, the course of which 1s characterized by remussions and
exacerbations the evaluation of therapy 1s difficult The cures
for ulcer are legion, and most of them will be discarded 25
their predecessors have been The annual crop of new cures 18
due to many factors, one, prevatmg methods of treatment ar€
not completely satisfactory, two, the periodicity of the disease
leads to false evaluation of the efficacy of the therapy under
consideration, three, the factor of mental suggestion enhanced
by the enthusiasm of the physician 15 extremely important yet
dufficult to assay, four, and last, the physiczan and the patlfﬂ‘
both succumb to the lure of new fads properly adverused:

Dr Almy 1think we all ought to consider the fact that Pr
Co Tw predicted he would have relapses and was careful t::
say at least two years ago that the treatment should not :
expected to do anything more than produce the first phase 0
healmg ‘
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Dr Moore, would you care to comment on the application
of these facts to surgical management?

Dr Samuel W Moore 1 think 1t 15 perfectly true, as has
been brought out 1n this conference, that 1n the past we have
starved these patients There has been 1 tendency to give noth
1ng by mouth, and no protein I share Dr Co Tuis view that
these patients should receive protein I also want to re-
emphasize Dr Weintraub s statement about the periodicity
of these ulcers Practically all of them can be healed very
quichly with medical treatment, but they recur and the pa
tients return to the clinic. When we think of peptic ulcers, we
should differentiate between ulcers of the duodenum and ul-
cers of the stomach An ulcer in the duodenum practically
never turns into carcinoma, whereas, 1n the case of the stomach,
1t 1s a matter of great uncertainty whether 1t 15 an ulcer or a
carcinoma The doubt often fails to be resolved after repeated
gastromntestinal series and gastric analyses One cannot be cer-
tan of 1t even at operation It 1s my firm belief, as well as Dr.
‘Weintraub s, that, 1f an ulcer of the stomach fails to heal
promptly with medical treatment, an exploratory laparotomy
should be performed, and if there 1s anything 1n the stomach,
1t should be resected

Dr Modell 1should hke to ask about the use of Co Tut's
diet in bleeding ulcers Isit continued then, and 1s the routine
the same?

Dr Co Twr Yes 1t1s and the results are good

Dr Almy 1 think that the chief objection to feeding in the
case of bleeding ulcers 15 that one might have to operate at
any time on such 2 patient, Does not the hquid food overcome
that objection to some degree?

Dr Co Tut Yes the stomach 1s empty within an hour and
one-half after a feeding Just omut one feeding and send the
patient to the operating room

Dr Werntraub s case 1s matched by another we had at the
French Hospital The patient had a gastric lesion We were
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warned by the X-ray report that it might be a carcinoma, The
patient felt so well after treatment and gained weight so
quickly that both he and his doctor thought he was well. He
returned in 6 months with an inoperable carcinoma. It is an
important point which I failed to mention in the earlier part
of my remarks, that one must differentiate between peptic ul-
cer of the duodenum and the stomach. As to the comparison
of the results of our method with those of other methods, 1
should point out again that we applied our treatment only to
intractable cases, cases which failed to respond to other
methods. Otherwise, our results would have little meaning,

Visitor: Is peptic ulcer especially common in countries in
which there is nitrogen starvation?

Dr. Co Tui: There seems to have been an increase in China,
Peptic ulcer was a fairly infrequent occurrence among the Chi-
nese. During the war, malnutrition, air raids, and other war
worries played a part in the increase, I don’t know which one
of those factors has brought it about. I am not trying to blam‘c
protein deficiency for the production of peptic ulcers, but it
is quite possible that protein deficiency prolongs peptic ulcers,
and prevents them from healing.

Dr. Kirby A. Martin: Could we ask Dr. Co Tui how hese-
lects his cases for this type of treatment?

Dr. Co Tui: Our original series were intractable cases. We
went to the medical wards where we had patients in bed ona
course of Sippy treatment. When they failed to respond to it
after 8 weeks, we took them over. Our ambulatory cases ust-
ally had a history of from 3 weeks to 3 months of am?ulamry
treatment outside, which had failed to control their symp-
toms; it was then that we took them over. .

Dr. Weintraub: What are your results with the marginal
ulcers? )

Dr. Co Tui: At first we thought they were very good. I don’t

think they are good at all now. o
Dr. Weintraub mentioned the matter of suggestion in the
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treatment of peptic ulcer I think 1t has to be considered, but
we must not give 1t too much weight The fact that a patient
may take one hydrolysate with improvement, and another
without any, to some extent helps to rule out suggestion as a
cause of the response.

Dr Gold Twonder whether Dr Co Tu has had any expe-
rience with the yeast hydrolysates There 15 a material made
by Marvin R Thompson, which seems to me to be quite
palatable

Dr Co Tus That reminds me of the subject of preparations
The market will be flooded with these products, some good
and some bad A hydrolysate which 1s not well prepared can
cause more harm than the natural food I would suggest that
we confine our work to only those products which have been
shown to be efficacious There 15 a hydrolysate made from
yeast, which 1s now provided by various companies, among
them Marvin R Thompson I have tested 1t 1n two cases One
responded well, and one did not. It 15 too early to say much
about 1t

There are three products which we are now tesing all ac-
ceptable and all having good points These are the casein hy-
drolysate of E R Squibb and Sons, the protolysate of Mead
Johnson and Company, and the lactalburmn distributed by
the Nauonal Drug Company With these three, we have been
able to Leep our patients fairly happy In most cases, when one
1s vejected, another may be tahen without difficulty I don't
know why that 1s

Dr Gold There 15 a preparation manufactured by J. B
Roeng & Comany, called Lactenz. It 1s the most palatable hy-
drolysate I have tasted

Dr McKheen Cattell Are there any side reactions?

Dr Co Tui Yes, there are side reactions The worst one 1s
nausca Some patients Just can't take the preparation We try
to get around that by making up the sugar in one solution
and the hydrolysate in another. The hydrolysate 1s made up 1n
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as small a quantity as possible, and chlled They gulp it down
and follow 1t with the dextrimaltose With that hnd of treat
ment we have been able to reduce the number of reactions
Other symptoms may be flatulence, distention, and diarthea.
Diarrhea 15 a very promment one that we control by changing
the product. Tor diarrhea we formerly used amphojel m I or
2 tablespoonful doses, now we use Lachn or kagpecun m
tablespoonful doses This usually controls diarrhea Flatulence
may be controlled by shifting from the dextrimaltose to lac
tose, and where 1t cannot be controlled that way, we give char
coal with 1t We have lately observed such reactions as palpt
tation, flushing, and dwzzimess They may not be caused by
every batch of the product, they may be due to hustamime or a
histaminoid substance

SUMMARY
Dr Gold The discussion this afternoon centered chiefly on
the value of 2 new method for the treatment of pepuc ulcer,
based on the viewpomt that a defect i protein metabolsm
may be a major factor 1 promoting peptic ulcer and prevent
ing 1ts healing The essentrals of the method consist 1n the ad
mntstration of a high caloric diet representing for the average
adult about 350 Gm of predigested protemn 1n the form of 2
protemn hydrolysate, together with approxunately 500 Gm of
sugar, providing a total of about 3 500 calories duly The
utility of this method was discovered acadentally 1n the course
of the preoperative preparation of patients with wtractible
ulcer The rapid disappearance of symptoms and apparent
heahng of the ulcer as shown by X ray led to a more extense
trial Several other advantages of the method have been
powmnted out, namely, the fact that this diet seems to relax py
loric spasm and 15 therefore applicable to cases with wha:ia}:
pears to be complete obstruction, and that 1t may be use ﬂ:e
pauents with bleeding ulcer, since the flmd diet eaving
ntestinal tract very quickly, does not iterfere with opera
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tion should this become necessary The detuls of the protemn
hydrolysate~sugar feedings were outlined

The chotce of protein hydrolysate preparations scems to be
a matter of considerable 1mportance, some being not only
more palatable than others, but also more effective from the
therapeutic standpomt

‘The precise manner by which this diet brings about these
results has not been established Several theories have been ad
vanced There 1s the possibility that 1t acts n part as an
anticid, although there 15 indication that 1t may possess other
actions as well, both local and systemic The method 1s not
free of disagreeable reactions, partly due to the unpleasant
taste and local actions of the protein hydrolysates, and partly
the result of systemic side actrons

As mght have been expected claims for a new method for
the treatment of peptic ulcer would not go unchallenged, and
so it has been pointed out that the superiority of this method
15 far from proved, that most of the older methods relieve pain
Just as quichly and promote the healing of the niche, as shown
by X ray, in much the same way That hyperalimentation with
protemn hydrolysates does not prevent recurrences has already
been observed, but whether 1t will reduce the frequency and
numbers of recurrences remains to be seen, and the 1ssue con
cerning the superionity of this method revolves around this
pomt Special emphasis was placed on the fact that the strking
results with this new method were obtamned 1n patients who
had failed to respond to the older methods of treatment.

The discussion brought out several additional points of in-
terest, which one cannot afford to forget, namely, the fact that
symptoms of ulcer may subside while the ulcer mche continues
to enlarge and conversely, that the size of the niche may d1
mitush, which suggests healing, while the symptoms persist.
The desirability of surgical exploration in the latter cases was
emphasized, especially 1n cases with gastric ulcer, since in these
there 1s always the danger of carcinomatous degeneration



Treatment of Pneumonia

Dr. Walsh McDermott: This afternoon’s conference will be
on the management of pneumonia. The discussion will be
opened by Dr. Tompsett.

Dr. Raiph R. Tompsett: The therapeutic aims in the treat-
ment of pneumnonia are: first, to control the infection, second,
to promote the patient’s comfort, and third, to manage ar, if
possible, prevent the development of irreversible anatomical
or physiological changes during the period required for the
control of the infection. Accomplishment of these aims r¢-
quires the use of specific antimicrobial agents chosen on the
basis of the etiology of the disease in the particular patient,
and certain ge Coar T -
regardlessofe ' o T
general measures be neglected. The need for many of the get-
eral measures, however, is considerably reduced in those forms
of pneumonia for which potent antimicrobial agents are avail:
able.

The most successful use of penicillin, streptomycin, and su!'
fonamides in pneumonia requires accurate bacteriologic di
agnosis. Consideration of the present situation, howeveh
makes it quite evident that the physician must do a great de:tl
of work to discover a relatively few cases for which patent ant-
microbial agents other than penicillin are available. As 308
know, probably over 95 per cent of all the patienss with P"{
mary pneumonia will be found to have either pnemfl?f?c“}

poeumonia or primary atypical pneumonia, 1f peniciltia 15
given to all of these patients purely on the basis of the dizg-

12
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nosis of pneumonit without regard to etiology then most of
the pattents will be recenving as effective an antimicrobal
agent as 1s avulable Some of them who have primary atypical
pneumomnit will not be helped by the drug but very little 1f
any harm will be done

Thus the efforts mide to arnive at 1 precise bacteriologie
diagnosis re directed toward the detection of a relatvely
small number of cases the most important of which are those
caused by I'riedlander s bacillus and the tubercle baaitlus It
1s important that these be detected early because the serious
damage which may occur within a short time may often be pre
vented by correct therapy

In pneumococcal pneumoma which 1s the commonest form
aside from those occurring 1n epidermics the most effective
agent for the control of the infectzon 1s penicillin The dosage
of peniaillin generally employed 1s approximately 20 000 umts
dissolved 1n 1 cc. of saline solution given intramuscularly
every 3 hours Larger doses may be used 1f at 15 desired to
lengthen the interval between injections Equally satisfac
tory results may be obtained by the use of penicillin orally in
doses of 100 000 units every 2 hours

A varety of vehicles have been proposed for the administra
tion of penicillin 1 an attempt to delay 1ts absorption and
thus obviate the necessity for repeated injections One prepa
ration the Romansky formula of penicillin in o1l and bees
wax has recerved extensive chmnical trial With this prep-
aratton 1t 1s possible to treat patients with pneumococcal
pneumonia using only 1 or 2 daily 1njections of 300 000 units
of penicilin Recently hiquid preparations of this material
have become available and these have done away with some of
the disadvantages of the earher preparations

Therapy of pneumococcal pneumoma by any of these reg:
mens should be continued for a mimumum of 7 days and pref
erably for 10 days With this treatment many patients with
pneumococcal pneumonia may be expected to havea crisis
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within 24 hours, and the vast majority withm 48 hours In the
remainder of the uncomplicated cases, by the end of the 48
hour period there will be definute evidence of Improvement
but the defervescence may be less abrupt In some, after this
nitial priod of defervescence, there follows a period of secon
dary low grade daily fever which may persist for as long asa
week, although not accompanied by other evidence of toxemia
Fanlure to obtamn a response to pemaiilin therapy m the form
of one or another of the patterns which I have described con
stitutes strong evidence that some complication 1s present, or
that the pneumonia 1s not caused by pneumococcus

‘The various methods of administration of pemcilhn, which
1 have mentioned, have been notably sausfactory mn pneu
moma Al of them 1nvolve an attempt to mamntain  continit
ously effecuve antimcrobral concentrations of pemcilim m
the body Although this 1s known to be very effective, 3t has
also been shown that 1t 1s not necessary to mantain continy
ously high concentrations The studses of Tillett and his 2550-
ciates have shown that satisfactory results may be obtained 11
the treatment of penumococcal pneumonia with the use of
doses of onty 10,000 to 25,000 umts of pentcitlin an saline
gwven 3 or 4 times a day It was further shown by these worler;
that equally satisfactory results were obtamned when some o
the mtervals between doses were 12 to 16 hours Other chnseal
studies have shown sausfactory results with dosage regumens
which conld not possibly have mamtamed what have beencon
sidered ‘therapeutc levels for more than 12 to 15 houts i
each day During the past 7 months we have treated 26 pﬂis
tients with pneumacoccal pneumonia, employing ml““":;
of aqueous solutions of penicillin, 300,000 units each, at it ¢
vals of 12 to 24 hours It has been our practice togive 2 dose ©
300,000 unuts as soon as the diagnosts 1s made Then the p2
nent 1s given 300,000 unuts at 8 an and 8 pa untilt llf
seen that defervescence 1s occurmng At this pomt the rdcag
men 15 changed to only one myection of 800,000 units a 439
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at 8 An The results 1in these 26 cases, as judged by all the
usual criterta, have been 1dentical with those of other treat-
ment regumens

There are two other forms of pneumonia 1n which the same
prnciples of pemcilin therapy are applicible These are
streptococcal and staphylococcal pneumonia It 1s possible that
streptococcal pneumonia occurs fairly frequently 1n a mild
form follow:ng pharyngatis, and 1f s, 1t closely resembles atyp-
1cal pneumonia Ths 1s not the same entity as the well known
streptococcal pneumonia, 1n which there 15 a widespread 1n-
volvement of the lung with all the manifestations of a severe
infection and rapid development of empyema, bacteremua,
and metastatic abscesses It appears that satisfactory results may
be anticipated 1n this severe form of streptococcal pneumonia
with the use of pemaillin, provided therapy 1s instituted early
enough and before irreversible anatomical or physiologcal
changes have occurred In these cases, it may be well to use
the agent 1n dosage 2 or 3 umes as high as that used 1n pneu-
mococcal pneumoma

Staphylococcal pneumonia 1s also rare Most of the experi-
ence has been gained 1n those cases which occur 1n association
with eprdemics of influenza The same general principles apply
as with streptococcal pneumonta The pemallin dosage
should be even larger, for although many strains of staphylo-
cocar are highly sensitive to penicillin, there 1s considerable
variation among freshly solated strains Virtually all cases,
however, may be expected to be favorably influenced by large
doses of pemicailin

The second most frequent type among the bacterial pneu-
momas 1s that caused by Friedlander's baaillus Although
these cases make up only a small proportion of all the pneu-
monas they constitute a particularly important group teday
because they are not influenced by penicillin, whereas they re-
spond favorably to streptomycin and the sulfonamides The
recogmuion of cases of Friedlander’s pneumonia 1s made even
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more mmportant by the fact that all too frequently their pro-
gression 1s rapid, within a day or two of the time the patient
presents himself to the physician, the stage of abscess forma
tionisreached The experience with Friedlander's pneumonta
ndicates that the treatment of chosce 15 the combined use of
streptomycin and a sulfonamide The organisms are generally
sensitive to streptomycin Many of the stramns are also sus
ceptible to the sulfonmides Despte the fact that in many of
the cases treated with streptomycin alone, the results have
been satisfactory, there 15 theoretical reason supported by
many i vitro studies, that the combined use of the two drugs
may prevent or postpone the emergence of organisms resistant
to streptomycin  The average dose of streptomycin 1s 40 mg
per Kg per day, or about 2 Gm per day in the average patient,
gvenn 3 or 4 fractions by intramuscular injection The usual
dose of the sulfonamides 15 used, for example, 2 Gm of sul
fadiazine as the mmual oral dose, followed by 1 Gm every 4
hours

Another form of pneumonia, which may be of acute onset
and which may sery closely ssmulate the more usual varietes,
1s tuberculous preumoma This may also progress rapidly to
the stage of mreverstble or mcompletely reversible damage.
Consequently, the early recogmition of the etiology 1s of the
utmost 1mportance Here also, the early use of streptomyan
offers the best possibility for the reversal of the inflammatory
process The daily dosage of streptomycin 1s somewhat smaller
than 1n the case of Friedlander s infection because the treat
ment 1s more prolonged

The general measures namely, those of keeping the patient
at rest during the acute phase of the pneumora, relief of pant
with codeine or morphine and the use of oxygen therapy may
all be necessary They have less importance in those cases 1t
which effective anttricrobral agents are available In sOf:C
cases, such as the primary atypxcal pneumomnias, they may ;
the only type of therapy available Such supportive measure
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are very helpful mn these cases as well as in other forms of
pneumonta with comphications, and 1n those who come under
medical care only after the disense 1s in the ndvanced stage

Dr McDermott As Dr Tompsett sud, the two tmportant
features mn the mnagement of pneumoma 1re the proper use
of antimicrobial therapy and the institution of the general
measures mentioned In most patients with bacterial pneu
monit these general * supportive measures are no longer of
great mmportance In the other large group of pneumontas,
idenufied by the clinical syndrome of primary atypical pneu
moma the general measures m1y be of prime importance since
no antimicrobial therapy s available

We are fortunate today in having with us Dr Frank Hors
fall and Dr Harold Ginsberg of the Rochefeller Institute We
promised that we would not call on them for any formal pres
entation, but they are available for questions I might start by
ashing them some questions on atypical pneumoma As you
Lknow however, these gentlemen have not imited their studies
to atypical pneumonia and we may take advantage of their
presence by questions on other aspects of pneumonia as well

Dr Horsfall I would like to ask you about a matter which
18 repeatedly discussed on the service Can one be sufficrently
certamn of the diagnosts of the climcal syndrome of primary
atypical pneumomia to yustify withholding antimicrobual ther-
apy for, let us say, 2 48 hour period or should all patients with
an acute pneumona receve antmicrobral therapy for a trial
period with the view that the response will help to establish
the diagnosis of atypical pneumoma?

Dr Frank L Horsfall 1t would seem to me that 1n the large
majority of patients with primary atypical pnenmona, a care-
ful chinical exammation 1ncluding a white blood cell count,
ought to make st possible to conclude that the disease 1s prob-
ably not bacteral pneumonia There 1s a fairly sharp differ-
ence between the majority of pauents with primary atypical
pneumonna and the majority of patients with bactenal pneu-
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monia, Physicians who are accustomed to seeing pneumonia
should, in the majority of instances, have no great difficulty in
differentiating one from the other.

As to the second half of your question, if one is reasonably
sure that the diagnosis is primary atypical pneumonia, it
seems to me not only unnecessary, but indeed unwise prac
tice, to give a therapeutic agent which has no effect on the
disease, merely for the purposes of security.

Dr, Harry Gold: Would Dr. Tompsett state how he makes
fairly certain that the pneumonia is the primary atypical va-
riety? What are its diagnostic characteristics, and, especially,
the decisive ones? .

Dr. Tompsett: One can be fairly certain of the diagnosis of
primary atypical pneumonia only by careful evaluation of sev-
eral features of the disease in comparison with similar fe.atura
of bacterial pneumonia. In primary atypical pnevmonia, the
ouset is generally less acute and the symptoms less severe thant
at the same stage of bacterial pneumonia, Chest pain is less
likely to be prominent. The cough may be distressing l3ut is
often not productive of much sputum, and the sputu.m is ﬂf;
likely to be bloody or rusty in the early stages, The white bload
cell count is generally between 5,000 and 10,000 per mm, an
although it may be higher, it rarely goes as high as one ge'nf-
erally finds it in the bacterial prreumonias, Those are L}}e Ch;le
features, It should be emphasized, in connection l‘Vllh the
white cell count, that patients with very severe bacterial pnes
monia may not have a leukocytosis and may even have Cﬂl‘i‘;
below 5,000. These cases, however, are not the ones 18 whit
confusion arises.

Dr. McDermott: The notion has been advanced that the
administration of antimicrobial therapy might prevent 2 §°:
called secondary infection in these cases. Has secand’ﬂfy i
fection been a problem in primary atypical pneum?ma? -

Dr. Horsfall: Secondary infections in primary atypical po "
monia are exceedingly rare. Their incidence is certainly
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greater than 11n 200 When they occur, they can be recognized
at once and that 1s not too Ite for successful antibactenal ther
apy To give 199 patients frequent wnjectrons n the hope of
preventing bacterinl infection 1n one, scems to me unneces
sary and overzealous treatment

Dr McDermott 1have never seen bacternnl infections fol-
low1ng the atypical pneumomis we encounter here

Dr Horsfall 1t does happen but 1t 1s rare

Dr McDermott Dr Tompsctt suid something about mrld
forms of bacterial pneumona such as streptococcal pneu-
monia with which we are all familiar Such cases might re
semble atypical pneumonia Have you any thoughts on that
pornt?

Dr Horsfall 1agree with what Dr Tompsett has said and
mdeed I will go one step further We have seen pattents 1n
whom we did not suspect bacterial pneumonta, but who on
careful study proved to have had pneumococcal pneumonia
The chinical findings the X ray, and even the lenlocyte count
strongly suggested that the infection was primary atypical
pneumonta Finally, when all the serologic and other labora-
tory work was completed 1t became evident that it was not
the correct dragnosis and that the patient actually had pneu
mococcal pneumonia, due to a spectfic type of pneumococcus,
and showed a specific anttbody response But this 1s a rare oc-
currence and such cases do not constitute a therapeutic prob-
lem because they are so mild

Dr McDermott That brings up another problem It 1s vir
tually impossible now to obtain diagnostic sera for the typing
of pneumococc 1n sputum What do you think about the
necessity or the chinical usefulness of typing sputum?

Dr Horsfall That 15 an exceedingly difficult question to
answer and particularly difficult for me It would seem to me
that there 1s hittle chnical usefulness 1n typing pneumococe at
the present time Indeed some of the best chimics 1n this aty,
and in others carry out very effective therapeutic regimens n
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Dr. McDermott: Do you find the sedimentation rate of any
value?

Dr, Ginsberg: 1 think that often the sedimentation rate is
down to normal while they still have abnormal physical signs,
and, in that case, I would not allow them unlimited activity.

Dr, McDermott: X take it that you allow these patients tobe
up and about when the fever has subsided even though they
show rales of a particular type. Have you any idea why they
tend to relapse if you allow them unlimited aciivity too soon?

Dr. Ginsberg: No. I am not even sure it is 50, although it
seems to be. What do you think, Dr. Horsfall?

Dr. Horsfall: 1 do not know of any evidence which proves
that they relapse more frequently when they are allowed up in
the presence of physical signs. Nonetheless, it scems to me wise
to keep them in bed when signs are present.

Dr. McDermott: Dr. Muschenheim, would you agree with
Dr. Tompsett's statement that tuberculous pneumonia can
mimic an acute bacterial pneumonia, or the atypical pne-
monia?

Dr. Carl Muschenheim: 1 think it is much more likely to
mimic atypical pneumonia than bacterial pneumonis, par
ticularly because the white blood cell count is so frequenl?y
normal or only slightly elevated in both atypical pneumonia
and tuberculous pnenmonia, In fact, I think one of the most
difficult differential diagnoses in pneumonia is that betweet
primary atypical pneumonia and tuberculous pneumor.ua:A;
Dr. Tompsett has pointed out, this differential diagnosis 18 cl
increasing importance now that we have an effective treatmen
for tuberculous pneumonia,

Dr, McDermott: Perhaps you are not as apt to us¢ chemo-
therapy in those tuberculous pneumonias which texe‘m‘?er:::
atypical as in those which resemble the other bacterial lo m
In other words, you might not want to give streptom?'c"",’dz.
mediately to a patient who had just a small patch oi.coﬂ:’ v
tion, whereas you probably would start streptomycin therap!
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at once 1n the patient with mvolvement of an area as large as
two thirds of a lobe or a whole lobe

Dr Muschenherm It 1s not uncommon 1n atypical pneu-
monna to haie large reas of consolidation

Dr McDermott In the extensive tuberculous pneumonias
that mnvolve most or all of 2 lobe with an acute exudative proc-
ess, how difficult 1s 1t to demonstrate tubercle bacills 1 the
sputum?

Dr Muschenheim Sometimes quite dufficult T think most
failures are occasioned by not Iooking for them right away
So often this diagnosis 1s not even considered at first These
cases are frequently confused with the other bacterial pneu-
monias and the correct diagnosis 1s not thought of until there
s a farlure of tespoitse to pemcillin or sulfonamde Thert,
1n other cases thought to be primary atypical pneumonta, tu
berculosis 1s not considered until weeks have passed i which
the presumed atypical pneumonia has failed to improve as
anticipated

Dr McDermott Itshould be possible, then, to demonstrate
tubercle bacill readily?

Dr Muschenheim In the early stages one or two negatine
sputum examinations are sometunes obtamed but one or two
negauve sputum exammattons for acid fast bacilli certainly
do not rule out the diagnosis

Dr McDermott 1do not wish to ask all the questions Are
there other questions now?

Dr Mcheen Cattell Thave one for you, Dr McDermott A
year or two ago you accumulated some Pretty convincing evi
dence showing that the high peak concentrations are not 1m
portant 1n relanon to pemcillin therapy 1 am wondening
whether this new schedule of doses at 24 hour intervals does
violence to that 1dea?

Dr McDermott I thunk 1t 1s impossible to say, Dr Cattell,
because no one really knows whether the high peaks of pem
allin concentration abose a certamn point serve a useful pur-
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pose Ivissuspected that they do not. One of the mam reasons
for suspecting this, 15 the notable efficacy of the peniathin
beeswax preparations in which peaks are seldom obtamned In
evaluating the type of intermuttent therapy we have employed
one must consider two features of the pemcillin concentra
tons First, the mtramuscular admimistration of 300 000 umts
of aqueous pemeiilin produces a very high concentration of
pemcilhin in the crculating blood within a few minutes sec
ond, 1t also results m the mamntenance of pemallin concen
trations above a certam minimum level for a farrly fong period
of time We believe that the ‘ effective concentration  of pen

scsllinn the body 1s not known It 1s generally assumed that 1
a particular mfectson there 1s a certam “effective concentra
tion  of penscillin at the site of infection Presumably, concen
trations below this are tneffectual, and mcrements above that
value are of no added benefit. Obwiously, for successful ther
apy m acute infectzons 1t 15 necessary to mamntam ‘ effective

antimicrobial action for some period during each 24 hours
The length of that persod, whether 1t be 4 hours or 24 hours,
probably depends on the speed with which that particular bac

tersal spectes multiplies and produces pathological changes
Dr Tilletts work, which has been amply confirmed by nu

merous 1nvestigators, would indicate that i pneumucoccai
pneumona, one has only to maintain the myumum detectable
concentration of pentcilhin for about 6 hours out of the 24

and the regtmen Dr Tompsett has been using provides just
about that by a single mjection of 300,000 uts of aqueous
pemciilin daily

Dr Cattell What concentration do you regard as an effec
tive one m prettmococeal pueumonta?

Dr McDermott We do not know We suspect that 1235 Tess
than the mimmal detectable concentranion shich 15 appro!
mately 0 08 umt per cc of serum wath the method of 2553y ¥€
use In staphylococcus infections, the effective conceatration

15 lugher
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Dr Gold Do you regird a period of time below this pre-
sumed * effective concentration’ n the blood as an ymportant
fexture 1n therapy? That 1s to s1y, do you um to supply the
drug 1 such a way 1s to provide, first, a high peak, then, a
plateau of an “effective concentration,’ and finally, a period
below an effective concentration, 1s a means of making the
organisms more 1menable to rexson?

Dr McDermott 1donot think we can carry 1t quate that far,
Dr Gold The onginal purpose of imtermittent therapy was
merely for conventence There 1s evidence n one particular
infection that one form of humoral immunity to that infection
1s much less interfered with by intermittent therapy than by
continuous therapy That observation may have no great sig-
nificance 1n acute bacterial infections such as those caused by
streptococc1 and pneumococcr It would have considerable
practical value if the same general principle prevailed 1n the
more chronic wnfections, such as tuberculosss, syphulss, and
staphylococcus infections In other words, 1t 15 at least possible
that the development of acquired immunity might be less sup-
pressed by intermttent than by continuous therapy That 1s
an mmportant question at the moment, but there 1s very little
evidence available concerning 1t

Dr Ginsberg One question comes to my mnd along these
lines Since we are looking for a conventent and efficacious
agent which will maintain continuous blood levels perhaps it
has been a mustale virtually to remove the sulfonamide group
from the armamentarium of the physician Itas practically not
employed any more Perhaps 1t 1s considered old fashioned
‘When properly used 1t 15 an effective agent, probably just as
good as peniallin i pneumococcal and streptococeal pneu-
monma

Dr McDermott Itisan effective antimicrobial agent, but 1
believe that the dechine inats use 1s warranted The adminsstra-
tion of aqueous pemcillin s, after all, a fairly simple matter, as
are also the more fluid preparations of penicillin 1n o1l and
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beeswax Another preparation, procame pemallin which s
now under mnvestigation looks extremely promusing mdeed
much more promusing than pemaiihn n o1l and beeswax pro-
vided 1t turns out to possess no significant tovicity 1 think we
ar¢ right 1n abandonng sulfidiazine because of 1ts toxity
and relatvely low antmuicrobsal potency Do you agree with
that, Dr Horsfall?

Dr Horsfall I do not disagree However, for the pract
tioner 1n the home, the use of a form of pemallin requiring
myection 3s a serious problem This difficulty can be arcum
vented by increasing the dosage 5 fold and giving the material
by mouth

Dr McDermott The use of sulfadiazine, as Dr Ginsberg
suggested, might partially solve the problem of Friedlander s
pneumoma All too often, cases of Friedlander s pneumonta
admtted to the hospual go without a correct diagnosts dur
g the first 48 hours despite the fact that we have every I
cility with which to male 1t, and that 1t 15 sufficiently pub-
lictzed that such a conditzon exsts The arganism i 2 diplo-
bactllus which can look very much hke a preumococcus if
one 1s exapumng a sputum smear at three o clock in the morn
g 1 beheve thac the defference betseen an excellent recov
ery and a chromuc 1llness 1s probably determned n that first
48 hours Would you agree to that?

Dr Horsfall Without any doubt

Dr MeDermott Durning that period, too many of our pa
tients recerve pemeilhn therapy

Dr Walter Madell 1 think you have ansuered my question
m part I want to know how you treat patients with pnelix
monta prior to making the specific diagnosis? How would )0k
treat patients with pneumonia if you had no facilities for ma

g a specific diagnosis?

m?)? sl‘tjchermon If we had absolutely no facthues for mﬂ;
g a specific dignosts and there were no prospects of su



TREATMENT OF PNEUMONIA 127

within the next 48 hours, 1t would be undoubtedly safer to
use sulfrdinzine which, at least, might have some cffect 1n
Iriedl inder s pneumonia

Dr Modell How long would you wut before you added
another drug?

Dr McDermott If you hnd more than one drug and no di-
agnostic facilittes the thing to do would be to give both pen
1allin and sulfadiazine You would then be covering ali the
bacterial pneumonias except tuberculous This 1s, however,
an extreme situation Despite the fact that we often talk of
practicing medicine 1n 1solated areas with no diagnostic fa
clities those areas are becoming pretty rare It 1s possible to
obtain diagnostic facihities within a 72 hour period 1n most
places

Intern We have seen patients with pneumonia caused by
an orgamism susceptible to pemcillin, but who do not seem to
respond to pemaillin therapy On examination, 1t does not ap-
pear that any comphcating factors are present How long
would you be willing to continue with pemcllin alone, be-
fore concluding that 1t was wneffectual and that you had better
switch to another drug like sulfadiazine?

Dr McDermott That s a general problem in the manage-
ment of pneumonia namely that of the patient who appar-
ently has a bacterial pneumonia and who has received an anti-
microbial agent but 1s not improving satisfactorily Failure to
respond usuaily 1s determined by the course during the second
24 hour pertod Certainly by the end of 48 hours, 1f the patient
1s just as 11l as he was at the beginnuing, 1t 1s clearly apparent
Almost mvariably that situation 1s not the result of the fact
that an organism of a species usually sensitive to the drug ts,
for some peculiar reasons not sensttsie to 1t 1 that patient
Generally, 1t 1s either not pneumoma or one has made the
wrong etiologic diagnosis of the pneumoma For example,
one may be treating Friedlander’s pneumonia with pemal-
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hin More commonly, 1n bacterral pneumonia there 15 present
some complication of the pneumonia such as empyema or
memngitis Would you agree with that, Dr Horsfallp

Dr Horsfall Yes, entirely

Dr Muschenheim In that connection, Dr McDermott 1t
seems to me that the suppurative pneumonas are also ones
which we have always to consider These are of increasing 1m
portance since the prognosis n bacterial pneumontas has m
proved so much An important problem 1n the differential
diagnosis and mamgement of pneumoma 1s that of making
sure that there 15 no serrous underlyng primary disease like
carcinoma or that 1t 1s not a suppurative pneumonsa or an
early lung abscess

Dr McDermott By “suppurative” pneumonia, do you
mean a pneumonia breaking down 1nto ant abscess erther be-
cause of the nature of the pneumonia or as a result of some
anatomic distortion?

Dr Muschenheim It may be due to mixed infection

Dy McDermott Would you tell us how you think you can
distinguash suppurative pneumonias?

Dr Muschenheim The response to treatment helps A sup-
purative pneumonia may respond with defervescence and
cincal unprovement, but the response may be only partial
It 15 not necessarily a complication of a primary pneumoni
It 15 1 primary disease mn which suppuration occurs such as
the suppurative pneumonia so commonly associated with car

a
C“};:ﬂ McDermott 'We have been tmpressed with the fact that
m cases of empyema complicating primary pneumonia pent!
allin makes the patient look and feel better There 13 som:
mmprovement, but conspicuous lmprovement does not OCC;“E
until the empyema 1s discovered and drained Is that the
1n suppurative pneumontas?

Dr Muschenhetm Yes
Dr McDermott Dr Tompsett mentioned the antimicro:
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bial therapy of streptococcal pneumonia, and we talked 1bout
mild forms Dr. Horsfall, have you any notion as to what we
could accomplish with antummcrobial therapy today, 1f we
were faced with a pandemic of streptococeal pneumonia of the
sort that was seen during World War I?

Dr Horsfall That 1s a very important question I have
heard 1t discussed by many people who had an opportunity to
see hundreds of patients during World War I, and 1t 1s their
belief that present antimicrobinl therapy might fail because
of the ume factor A large proportion of patients who devel-
oped secondary bacterial penumonia during the pandemic had
such fulminating disease that there would have been no op-
portunity for the administration of adequate antimicrobial
therapy However, 1n those whose illness developed more
slowly, I should think that the result might be exactly what
one would expect now in primary bacterial pneumonias

Dr McDermott That brings us to another pomnt that 1s dis-
turbing me a great deal Many of the failures of current anti-
microbral therapy mn pneumococcal pneumonia are of that
same type The patient comes into the hosptal late 1n a state
of cardiovascular collapse which resembles a state of shock He
succumbs despite our best antimicrobial therapy, even though
1t 1s sufficrent to inhibit bacterial growth to a point where one
1s unable to obtain a positive culture Iam familiar wath Dr.,
Stead s work which showed that the mechamism of that type of
shock 1s different from the shock which occurs through blood
loss or trauma and that there 1s no point tn attempting to
treat the shock of pneumonia as one would surgical shock.
Have you any thoughts on that?

Dr Horsfall Yes I have We have treated, or attempted to
treat, the perspheral vascular failure which so commonly pre
cedes the fatal issue mn pneumonia, and have employed the
measures generally used in surgical shock In all honesty, we
accomphished nothing but to hasten the fatal 1ssue. Certainly,
we were never able to reverse it
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Dr McDermott You are referring to patients with a form
of prneumonia which would be susceptible to antimicrobial
treatment, provided you could reverse the shock That 152
very mmportant point We use antishockh measures 1n these
cases The available studies, mcluding Dr Horsfall s own ob-
servattons, howeser, ndicate that they probably are of hutle
or no value

Dr Gold 1 wonder whether we could hear a httle more
about procamne pemallin from Dr Tompsett It 1s an inter
esting material I recently saw a crreular 1ssued by Els Lally,
stating that a suspension of this material in o1l 1s now available
on the market

Dr Tompsett ¥ will be glad to tell what little T lnow abont
1t Procane pencaillin 1s a erystalime salt formed from procane
hydrochloride and ctystalhine sodium pentciiin G, which
relatively msoluble i water There are now several chmeal
mvestigations i progress The salt 15 put up 1n sesame ot of
peanut o, whach are, as you know, easily admmstered find
preparations It 15 thought that an msoluble salt of pemaiiin
should be mare slowly absorbed and, hence, provide more pro-
longed blood Ievels with a given amount of pemalhn This
particular preparation, by all the means we have for mluz;
mg 1t, looks exceptionally good thus far As you know, 2 8001
preparation of penscillin i o1l and beeswax will after asmgie
dose of 300 000 unuts produce measurable blood levels f0;
18 hours n approsmately 75 to 90 per cent of patients, 3
for 24 hours 1n about 50 ot 60 per cent of pasents Thus fan
with a stmilar dose of procaine pemcithin, 100 per cent of pa
nents had measurable bload levels for 18 hours, 85 to 80 P;é
cent, for 24 hours, approximately 60 per cent or more at
and 36 hours, and a significant number, for as long as 42 houts
In rare instances, measurable levels persisted for 48 hours
That for a single dose of 300,000 unuts looks good! s

Dr McDermott What were the concentrations at 36 hou
when pemscillin was sull measurable?
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Dr. Tompsett: The concentrations were remarkably high
for penicillin administered with an absorption delaying agent.
Several were from 0 15 to 0.3 umit per cc.

Dr. McDermott: What would you think of the possibility of
toniaty?

Dr. Tompsett: There are possibilities of toxicity, The
amount of procaine in 300,000 units of procaine peniaiilin is
120 mg The touiaty of a single dose of 120 mg. is not great.
That much, 1 believe, might cven be given intrayenously
within a few minutes without very much danger. It would
appear that the only real Iikehhood of difficulty would arise
in those patients who are hypersensiive to procaine. This
would not seem to constitute a very sertous problem, but it
should be kept in mind I wonder what Dr. Gold thinks about
the toxiaity of procaine®

Dr Gold 1 should think that such doses would be quite
safe There are, of course, individual cases of unusual suscep-
ubility 1o procaine, and every once 1 a while one hears of a
disaster from a small dose which entered the arculation too
quckly.

Tisitor Is this cocane or procaine?

Dr Gold Itiseven more true of cocame, but I was speaking
of procaine The safety of procaine as used by the anesthetsts
ltes chiefly 1n the fact that 1t 15 given subcutaneously They
seldom gne procaine itramuscularly In the case of procaine
peniaillin, of course, one 1s tnjecting 1nto the muscle, and that
Tesults n a situatton of a different order from the standpoint
of toviay

Dr McDermott What do you think of the expertence with
the use of procaine in the treatment of peripheral vascular
diseases® It has been given intravenously i doses of 1 mg. per

Kg 2or3timesa week.

Dr Gold It s fairly safe there, and I think jt 1s frirly safe
' the case of the pemellin preparation. There are these iso-

lated cases of hypersensitivaty, but 1 doubt very much that
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they ought to influence the use of material ike this b1t tams
outtobean mportant form of therapy Thete 15 another pomt
1 should hike to raise Would thus procamne penicillin not do
away with the intermuttent aspect of treatment? I ganed the
mnpression that persods of subeffective concentrations of
petiiaathin ma regumen of treatment may have some advantage

Dr McDermott Intermuttent therapy mught have advan
tages 1 some situations, but I do not think 1t has any advan-
tage 1 the acute infections such as bacterial pneumonsa,

Dr Ginsberg There 1s another possible complication i the
use of procame pemicilhn Do you have any idea how long t
takes before the procaine 1s excreted?

Dr Tompsett No, as yet I do not have that mformation

Dr Ginsberg The pomt I am trying to make 1s that pro-
came 15 a sulfonamide mhibitor In the event that one shovld
give 1t to a patient to whom one would later need to give sul
fonamudes, the latter drugs would have no effect until the
procaine had disappeared, or until 1t had reached a very low
concentration

Dr McDermott The procame pemallin 1s absorbed over
aperiod of 4 or & days If1t1s given dasly fora long pcrwd, that
could be a real problem

Dr Ginsberg It hasbeen shown m patientsgiven large doicg
of procaine for local anesthesia, that they may absorb enou‘:,ie
procane to cause thewr blood to develop antisulfonamy

tivit
aCDzr }/vlodell How much sulfonamide does 1 mg of procan®
macuvate?

Dr Horsjall About 1000 nnmes as much or 1 Gm .

Dr Cattell If the combmation 15 absorbed very slowlfs
wouldn ¢ the procamne absorption be spread out owet; 33‘:;:5
period of time, just Iike that of the pesuciilin® Unles ot
combination has a specal toxic property, we can assum:l o
the procare will be destroyed very quickly In an anum ¥
can give half a fatal dose every 90 minutes with safety
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Dr. McDermott That was Dr Tompsett’s point. Even 1f
the total amount used over a period of 10 d1ys went nto the
circulation at one time, it would be less than a fatal dose I
think Dr Gold s point 1s very well taken, however, thataf a
drug ean produce a rexction one must think of the possibility
of that reactton 1n connection with 1ts administration

Visitor Would you comment on the use of pemcillin aero-
sol?

Dr McDermott It has limtted usefulness It 1s an effective
way of treating pneumococcal pnenmonia, but other methods
are more convenient, The acrosol maintains ecffective con-
centrations of penicilhin n the blood, but, on the whole, 1
believe that for practical purposes the other methods are supe-
1101

Intern 1 am wondermng about the syndrome called *“un-
resolved pneumonia, * or the persistence of an X ray shadow
after the patient apparently feels well 1n every way Do you
beheve there 1s such a thing as unresolved pneumonia?

Dr McDermott Isuspect thereis Itisinfrequent, but I sus-
pect we will see more of 1t. The usual case called “unresolved
pneumonia  probably never was pneumoma, as you are ob-
viously hinting It was tuberculosis or, perhaps, a carcinoma
of the lung I do belteve there 15 a small group of very elderly
patients who would have died of pneumococcus pneumoma
prior to the days of antimicrobial therapy, and who are being
saved or whose 1llness 1s being converted nto a chromc 1llness
by the new therapy In some of these patients, resolution 15 1n-
complete and healing occurs by fibrosis Have you any rdeas
on that Dr Horsfall?

Dr Horsfall 1 think it will be seen occastonally in younger
persons Already we have seen 1t 1n 2 persons under 30

Dr McDermott Were they pauents who had been ex-
tremely 1lI?

Dr Horsfall Very 1l indeed, and with extensive pneu-
monia There was no question about the diagnoss, and even
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subsequent examnations by bronchoscopy revealed no ade
quate explanation for the unresolved pneumoma

Dr McDermott Is 1t your belief that these patients might
not have survived prior to the advent of effective antimicrobial
therapy?

Dr Horsfall Yes I am mchned to agree with you that 1t
only occurs 1n the extremely 1l

Dr Gold What proportion of the cases of pneumonma that
come mto the hospital now are primary atypical pacumo-
nias?

Dr McDermoit Inour own service which issmall st varies.
During the winter, we may see a great deal of preumococcal
preumoma and no atypical pneumonia Then we may hae
an outbreak of atypical pneumonsa In our service that ust
ally occurs 1n the Jate summer and fall 1 beheve Dr Horsfall
would know whether ayptical pneumonia tends to occur it
outbreaks or whether there 1s a steady month by month 3¢
dence of 1t now

Dr Horsfall 1think all the evidence suggests that the 180
dence 15 relatvely constant far more so than that of bacterdl
pneumorua The incidence 15 somewhat lower m the summes
than 1n the winter

Dr McDermott Isit the most common form of pneumoma?

Dr Horsfall Atone military snstallation where all patients
wath a fever of 101° or more are screened because they must
go through the station hospstal there were 11 the last Yexa"
more than 250 patients with pneumoma among 2 total popW 7‘l
tion of about 6000 Only 6 of these patients had bacteria

eumonia
prlDr Gold The term virus penumonia has not been m{iﬂt
tioned 1n this conference Practitioners use 1t freely To whd!

s 1t apply?
do;)r Tgrl:z;sett The term  primary atypical pnemnomaS i
used to descrbe a chnieal syndrome which 15 probably

sus
by a number of different etiologic agents Because 1t 33
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pected that most of these agents wre viruses the term  virus
pneumonta  has come 1nto common usage It seems prefer
able howerer to wvord using the term  virus pneumonin  at
least until the virus ctiology hns been established and then a
more specific term should be available as has been the case 1n
psitticosts

SUNMMARY

Dr Tompsett The conference this afternoon has helped to
crystallize some of the problems n the treatment of primary
preumoni1 which have arisen 1n connection with the develop-
ment of the highly effective antimicrobinl therapy namely,
pentetlin sulfidinzine and streptomycn After one has made
adingnosis of primary penumonia how important is 1t in these
days to establish the causative agent? Is 1t safe to ignore the
causative orgamism and proceed directly to treat with pem
allin? It appears to be the consensus that the detection of the
causative orgamism 1s still a matter of great importance If all
the bacterial pneumonias were due to the pneumococcus the
matter would be very ssmple because of the ease with which
they can be controlled with an 1ntimicrobial agent virtually
without toxicity namely pemicillin but these constitute only
about 95 per cent of the bacterial pneumonins Most of the
othersinclude those due tostreptococer staphylococer tubercle
bacilli and Friedlander s bacilli Chnically these cases are
often dufficult to differentiate yet 1t 1s imperative to do so be
cause their treatment differs Whereas pneumococcus pneu
momia shows dramatic response within 24 to 48 hours after
moderate doses of pemcillin the streprococens and staphylo-
coccus pneumomas require much larger doses Special empha
15 was laid on the problem of Friedlunder s pneumoma Thus
type does not respond to penicillin and 1s best treated by a
combinttion of sulfadtizine and streptomyem In thus disease
ureversible changes may be produced within 48 hours so that
a delay 1n appropriate therapy by a mistaken diagnosis may
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prove disastrous The satisfactory response to streptomycin by
cases of acute tuberculous pneumonia in the exudatue stage
adds further weight to the mportance of the early recognim
of the causative agent

A noteworthy feature of the discussion was the emphiss
placed on the so-called primary atypical pneumonus some
tumes referred to as * virus * pneumonuas, due to as yet umden
tfied organisms some of which may be viruses Whale the net
dence of prumary atypical pneumonias 1s not established st
clear that they occur very frequently, and the mdscanons are
that thewr milder forms far exceed those of bactersal pnev-
momas These do not respond to any known antimscrebel
agents, and their theripy consists essentually of supportue
measures applied 1n relation to symptoms that arise

The discussion also embraced such stems as the need for
typing the pneumococcus, the place of the sulfa drugs m the
treatment of pneumonias, the causes of fatlure to respond 10
therapy, and the various plans for the use of the anumicrobul
agents It was pomnted out that when sulfzdiazine 15 necessary
2 Gm may serve as the 1mnial dose followed by 1 Gm every
4 hours In the case of streptomycin, the usual dose 1s from 2
to 40 mg per Kg daily, or about 1 to 2 Gm a day for the aver
age adult by intramuscular snjection 1 3 or 4 fractians Inter
esting experience was related showing that the current sched
ules of mtramuscular mjection of pemalhin at mtervals of
3 to 4 hours in the treatment of pnenmococcal pneumonia may
no fonger be necessary, and that equally satsfactory results
may be obtaned by the wtramuscular mjection of 300 000
wnts dissolved n 1 cc of saline and given at intervals of 12w
94 hours The discussion also touched on a new pemcalln
compound, procaine pentciilin, whach, by virtue of the faC;
that 1t 15 snsoluble, may e unusna"}’)j‘j*ed g
blood levels after a se Ths 15 stil Lo
mental stage.



Treatment of Barbiturate Poisoning

Dr. McKeen Cattell: The statistics of the Medical Exam-
iner’s office in New York City show that next to carbon mon-
oxide, the barbiturates are the most frequent sources of poi-
soning, both suicidal and accidental. We had a conference on
the treatment of poisoning by the barbiturates about two years
ago and we are to review this subject again this afternoon.
There has been a great deal of interest in this type of poisoning
because it is being encountered more and more frequently. It
is a difficult form of therapy, requiring a good deal of judg-
ment. We hope we can crystallize some information on the
subject of the best procedures. Dr. Gold will open the discus-
sion.

Dr. Harry Gold: From one point of view, patients with bar-
biturate poisoning fall into four groups, two which recover
and two which do not. The first is the group of patients who
recover without any treatment. All they require is general
nursing The second is the group of patients who die regard-
less of how intensive and expert the treatment is. They have
simply taken so large a dose that no antidote or method of
treatment can save them. The third group embraces those pa-
tients who recover only because of expert management; with-
out the most effective measures most effectively applied they
would succumb. The fourth embraces those patients who die
because of the treatment.

1 have been in contact with a fair number of cases of bar-
biturate poisoning either through inquiries for advice or direct
Participation in their management. This experience impresses

137
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me with the fact that there is great need for better understand
ing of the basic problems involved in the course of poisoning
by this group of drugs as well as in the various aspects of it
treatment, .

I have here a few memoranda concerning such cases, which
1 just took out of my folder. Here is the case of the wife of2
physician who is supposed to have taken 23 tablets of Nembutil
at about 1:00 ».m. She was found in coma about an hour later.
1 first Jearned about this case 7 hours later when the physician
called me for advice concerning the treatment and for a source
of supply of picrotoxin. The only information that he had
about her status was that she was in coma, that the blood pre
sure was 110, respiration 26, and heart rate 90. He had been
looking after her from the beginning, but he did not know the
state of her reflexes at the present time nor did he know ho¥
matters stood at the beginning, information which covld be
used as a basis for a decision as to whether the course in thes
7 hours had been stationary, or progressing downward orup
ward. Such information would be of the utmost vatue in ¢
ciding the trearment. There was a period of 7 hours of nj“'f‘
agement which passed by withou yielding the slightest bit 0
the information that should have been obtained.

Here is another case: A few months ago I received 2 {Ck'
phone call concerning a patient who took 21 grains of Sodlgﬂz
Alurate and 9 grains of Seconal. She went inta deep coma, ¥
now, 20 hours after the dose, she was alert and carrying 024
conversation. The reason for the telephone call was that th”l
patient looked somewhat Aushed; and althqugh all phfs’c;‘
findings were normal, the physician was worried that th'e 'trm
ment might not have been adequate and that some additiv
measures should be taken to insure recovery.

Here is 2 memorandum about a 8-year-old chi]«_i W )
taken 19 grains of phenobarbital 2.4 ?murs prevxmg\e): ol
though the stomach was washed within an ho'ur ﬂH s
dose, coma developed with respiratory depression. €

vho had
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grnen 1 totn] of 9 mg of picrotoxin by intrivenous tnjection in
2 doses within a period of about 45 minutes this dosage being
equnialent to about 45 mg for an adult It caused a prompt
convulsion That apparently was not what they barguned for
when they started to use picrotoxin, hence the long distance
telephone call

These are a few fairly good samples of the type of problems
that need to be explored and crystallized 1n relation to the
treatment of barbiturate posoning

Before any treatment 1s 1pplied 1n a case of barbiturate po1
soning satisfactory orientation 15 desirable regarding two
questions  First, how deep 1s the poisoning, and second, has
the material been completely absorbed?

Itisvery helpful to know the amount of the drug the patient
has taken but that information 1s frequently quite tnaccurate,
although 1t 1s well to have i mind that adults are practically
certain to recoser without specific treatment from oral doses
of the order of 1 or 2 Gm of any of the commonly used bar-

- biturates

I should Itke to recommend that the first thing one should
do 15 to list on a sheet of paper the common guides to the
depth of barbiturate poisoming state of consciousness, depth
and rate of respiration blood pressure, heart rate, shin (warm,
cold, wet, or dry) cyanosts pulmonary rales response to pain-
ful sumuli width of the pupils and reflexes (pupillary reac-
tions knee jerks swallowing reflexes) One should indicate in
a column the presence or absence of these signs by a plus or 2
zero Entries are then made on this form as time passes, at in-
tenvals of 15 minutes or longer depending on how severe the
poisoning seems to be This provides a conyvement record, easy
to examine and interpret as a gutde to the therapy Very often
one decides to do nothing 1n a case when first seen because the
barbiturate poisoning seems so mild but one reverses the deci-
sion after observation for a few hours because the knee jerh

which was present has now disappeared, or the pupil which re-
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acted to Iight has now ceased to do so, or the pupil which was
first small has now become widely dilated, or the blood pres-
sure which was at first 120/80 has now declned to 80470 It
is my experience that unless one makes a chart of ths kind
with these various spectfic points clearly listed, the chance 1s
tugh that the record will be incomplete 1 some details essen
tial for a deciston regarding the treatment 2 or § hours later
cannot emphasize too strongly the fact that the type of treat
ment 1 often determmed not by the state of the patient when
first seen, but by the course which the poisoning has taken and
that course 1s clearly revealed by a record such as I have out
lined

Has the drug been completely absorbed? That 15 the next
question which should be decided If one can be farrly certam
of the answer to this question, the problem 15 much clearer It
15 one thing to assume that there 15 a great deal of the drugin
the gastrointestinal tract and that deepening effects can be
expected as the result of continued absorption It 1s quute an
other matter if one can be fairly certain that absorption 15 2l
ready substantially complete, and that the intensity of potson
ing observed at the time 15 as great as the patient 15 Iikely to
show There 15 also the question of washing the stomach Ina
paper by Fantus on the treatment of barbiturate posonng 1
the JAMA (August 17, 1940), evacuation of the stomach
15 the first step advised 1n the case of a patient admtted to the
hospital in coma What possible advantage could there be 11
washing the stomach m a case 1n which there 15 mformanor;
that the poison was swallowed at least 20 hours previonsly
All one does 1 a case of that kind by washing the stomach 18
to expose the patient to the added danger of asprration phet
moma It 15 true that one does naot always know how long ;
period has elapsed since the drug was taken, but we shoul
make use of the informauon m those cases m which one does
know the approximate interval, and avoid useless and danger

ous steps
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In connection with absorption, 1t 15 well to have in mind the
fact that the barbaturates are furly rapidly absorbed A mns
sive dose of a barbiturate given on 1n empty stomach can kall
a cat 1n as short a period as 7 minutes Of course, 1f the bar-
brturate 15 t1ken shortly after a meal, the absorption 15 much
slower There 1s also the fact that a masstve dose of a barbi-
turate may cause such severe irritaon of the stomach, with
reflex closure of the pylorus, that absorption 1s delayed Tak-
1ng all of these frctors 1nto consideration however, 1 believe
1t 15 proper to s1y that 1f several hours have elapsed since the
drug was taken, one may safely assume that ahsorption 1s sub-
stantially complete and that little s to be gained by washing
the stomach

By the same token 1tissafe toassume that 16 or 8 hours have
elapsed since the poison was swallowed, progressive deepening
of the narcosts as the result of continued absorption 1s also un-
likely Such a decision 1f based upon reasonably accurate
facts, better defines the problem of therapy 1n the case 1 ques
tion For example 1f one encounters a patient in coma as the
Tesult of a barbiturate, but the condition 1s satisfactory 1n the
sense that the puptls are small and react to light, the shin1s
warm, the respiration 1s fairly sausfactory, and the blood pres-
sure1s 110/70 and if this 1s the state at the end of 6 or 8 hours
or longer following the dose and if there 15 no reason for sus-
pecting interference with absorption, one would do well to
withhold specific antidotes and apply only general nursing
care, since such a p:mcm 15 almost certain (o recover I encoun-
tered a patient 1n such a state a few months ago The drug had
been swallowed about 20 hours previously Although the gen-
eral state was as I just described, the physician tried to restore
consciousness by means of picrotoxin and Metrazol As 1
walked 1nto the room I saw this apparently comatose patient
suddenly hick hus legs up 1nto the air The patient was having
picrotoxan fits This 15 preaisely the type of patient I referred
tom the first group, namely, those who do very well when they
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are left alone, and whose lives are endaugered by the use of
analeptics

There 15 another point requuring onentatton before ther
apy No single system can be depended upon to reveal the true
mtensity of the posoming by the barbiturates There are of
course, those pattents i wham all systems seem profoundly
depressed There are others, however, 1n whom one system
may show fasrly deep porsoning while 2nother, farly hght For
example, there are those 1 whom all of the common reflexes
that can be tested are found to be absent, absent corneal and
pupillary reflexes, absent hnee jerhs, absent swatlowng refles,
etc, but the resprration 1s fasrly normal and the blood pressure
1s satisfactory There are others 1n whom several of the reflexes
are found intact but the respration 1s so profoundly depressed
that st seems unlikely they will go on very long without the
secondary effects of anoxia There are st1l} others in whom the
respiration and reflexes reveal gencrally hight marcosis but
whom the bload pressure 1s extremely depressed to a level of
say 80/70 Clearly, the drug depresses the respiratory center
more m one case, and the vasomotor center more 10 another
case, and s0 on A thorough exammation at the begsnntng will
clearly reveal what system 1t 1s which requires specific attes
t:on 1 treatment

The secandary effects of anoxta must not be confused with
primary poisoning Many patients with barbiturate potsening:
when frst found, have been lying in a state of narcosss for
several hours and there 1s a picture of advanced porsoning it
volving all the systems, which may be deceptive, because the
deterroration 1s chiefly the secondary effect of anova rather
than the primary effect of the drug itself As they hie there the
tongue falls back agamnst the palate or pharynx mucus callects
1n the bronchy, and together these factars so tmparr the respn:;1
tory exchange that a degree of poisonng is in evidence whxoi
seems to place the patient on the brink of dsaster Som}t‘r o
these patients are relatively lightly narcotized, and the whol
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picture 15 tapidly reversed by measures which improve the
respiratory exchange Pull the tongue forward put in an air
way, administer oxygen by nasal catheter, and remove the
mucus from the upper part of the respiratory tree After this1s
done the prtient begins to improve, and with such speed 1s to
leave no doubt that the recovery bears no relationship to the
elimination of the drug It 1s well to bear the factor of anoxia
1 mind because such patients being only hightly narcotized,
are very susceptible to the analeptics Because of their pro-
found depression, one sometimes judges that large doses of
metrazol or picrotoxin are necessary One 1s then surprised to
find that even a small dose produces a convulsion We should
not be surprised about this when we bear in mind the fact that
the appearance of the patient poisoned with barbiturate 1s
often only 1n part the result of the direct depression by the
drug and may 1n a large part be due to the secondary depres-
sion by the anoxia

In practically all current accounts of the treatment of bar-
biturate poisoning one finds the recommendation to use one
or another of the analeptic drugs Metrazol, Coramine, or
picrotoxin I think this 1s a mistake for a very large propor-
uon of patients 1n coma as the result of 2 barbrturate recover
without an analeptic Why not use them just the same and give
the patient the added chance of recovering even 1f he would
have recovered without 1t? The reason 1s that the analeptic 1s
1tself a source of danger when used 1n effective amounts Iam
not at all sure but that many patients are deprived of thewr
chances of recovering by the too liberal use of these drugs
Judgment as to which patient needs them and which patient
ts likely to do well without them 1s therefore decisive

Let us consider for 2 moment the patient with barbiturate
poisoning 1n coma who seems fairly well from general ap-
Pearances the color 1s good the shan 1s warm the blood pres
sure 1s satisfactory, the pupillary reflexes are present, but the
Tespiration 1s so slow and shallow that one has to strain to see
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the patient breathe. Here the indication for immediate treat-
ment is clear, namely, the use of a respiratory stimulant, Caf-
feine is the material of choice. It may be given in a dose of 0.5
Gm. of caffeine and sodium benzoate intramuscularly or in-
travenously. The dose may be repeated 2 or 3 times at inter-
vals of 30 minutes, or more quickly in the case of the intra-
venous route in order to produce or to maintain an increase
in the depth and speed of respiration. This may also be accom-
plished at times by inhalation of a mixture of oxygen and ar
bon dioxide. Caffeine has the advantage over some of the other
analeptics for this specific purpose because it rarely produces
secondary depression of respiration and there is little or no
danger of overdosage producing convulsions,

In another case, the picture of poisoning may be simil?r to
the one I just mentioned, but while breathing seems satisfac-
tory the blood pressure is down nearly to a shock le.ve] of
80/70. Here, other types of stimulants are clearly ind'xcatc'd,
namely, Neosynephrine or Paredrine. These may be given in
doses of 10 or 20 mg, by intramuscular injection, and repeated
as necessary at intervals of 30 minutes or longer. They fre-
quently boost the blood pressure to more satisfat':tory levels
and speed up the circulation. This may be all that is necessary
in a case of this kind. By such measures a patient who is likely
to get into serious difficulties by the secondary effects of yzfo'
motor depression is lifted into a state in which recovery Is in-
sured. The point about such cases is that they are only lightly
narcotized, only one system such as the vasomotor or the res-
piratory center being unduly depressed, cndang.exrmg the p2-
tient's life by the secondary effects of its diminished activ-
lty}\gain, 1 advise against the use of convulsant analepticsfltIEf:
Metrazol or picrotoxin in such cases, because the dose of
barbiturate is apparently relatively small, and b‘efore a con-
siderable amount of vasomotor or respiratory stimulation 15
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obtained with these ngents one often finds oneself tangled up
1 the problem of minaging convulstons

I have already referred to the fact that most descriptions of
the treatment of barbiturate poisoming give one the impres
ston that antleptic drugs should be used tn every case 1n coma
1 believe that one of the most important aspects of treatment
1s the decision s to the hind of c1ses 1n which they should be
withheld In ltboratory experiments the evidence 1s fairly
clear that amimals may survive 2 to 3 times an otherwise fatal
dose of a barbiturate when treated with picrotoxtn Whether
prcrotoxin or Metrazol saves lives in humans however has not
been very easy to determine Several years ago I looked into
the matter and prepared a report for the Counail on Pharmacy
and Chemstry of the AM A We compared reports of cases
mn which the patients were treated with picrotoxin with those
of contro! cases Authors concluded for example that picro-
toxin was responsible for the survival of their patients after
5 and 6 Gm doses of phenobarbital but the literature re
vealed cases of survival from similar doses of phenobarbital
without picrotoxin In the experience of the first 7 years wath
picrotoxmn we found 26 cases of barbiturate poisomng with
amortality of 15 4 per cent but the Iiterature showed control
groups with a mortality of from 7 6 per cent to 25 per cent It
1s not easy therefore to make out an enurely satisfactory case
for the use of the analeptics although the results of anumal
expermments might for the ime being be taken as sufficient
Justification for their use

The case being what 1t 1s however males 1t incumbent
upon us to be certain that we do no harm with picrotoxin or
the other convulsant analeptics and 1n order to avoid doing
harm we should first make fairly certamn that the patient 1s
one who stands a fairly good chance of succumbing without
the speaific a1d of an analeptic Here are a few general rules
that are likely to be of some help Picrotoxin or other convul
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sant analeptics should be wathheld m all cases i which 1313
possible to elicit such reflexes as holding the breath or 1
creased breathmg by supraorbital pressure, pupillary rexc
tions, and knee jerhs These patients recover without picro-
toxn If, as you observe the course, these reflexes begim 1o
vauish, picrotoxin may be started Picrotoxn should be given
to all panents 1n whom no reflexes cin be elicited A patent
who 15 1n coma more than 40 hours after one of the rapdly
acting barbiturates, such as Nembutal or Seconal, has almost
certainly tiken more than an ordinry lethal dose Sucha pa
tient should always receave picrotoxn

At this pomnt, 1t might be well 1f I were to summarize the
chief measures employed sn barbiturate possomng Obv
ously, 1 any given case, one uses only those which are nd:
cated (1) Establish free respiratory exchange by pulling
forward the tongue and the lower jaw, by imnserting an airnay
and by suction of the mucus from the resprratory passages
(2) Admnuster oxygen if there 1s cyanosis (3) Stmulate the
respiration by caffeine if there 15 profound respiratory depres
ston Attempt to rawse the blood pressure by means of Pare
drine or Neosynephrne if the blood pressure has reached dan
gerously low levels without evidence of secondary shock (43
Treat secondary shock by the usual measures mfustons ©
plasma i quantities suffictent to raise the blood pressure 10
levels of 100 or more, or mfustons of 5 per cent glucase 1
saline Mamntan the water balance 1n the ensuing days by the
1ntravenous injection of 2 or 3 liters of glucose 1n salne &
Use picrotoxin as an analeptic if the condstons for 1ts use exist
(6) Treat with penicillin, 20 000 unxts intramuscularly cver};
3 hours, as a prophylactic agamst bronchopneumona Itss r:,
nfrequent that the patient recovers from the drug poiomnig
and, then, succumbs to a bronchopneumoma afor

Incidentally, one might also call attentson to the neet h
observing the bladder When these patients ave in comaz o:z
may fail to vord and unless one is on the lookout for 14
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may be surprised by a Inrge m1ss in the lower abdomen which
may look like a 6 month pregnincy ina fem+le associated with
dnibbling Such overdistention of the bladder 1s often damag
1ng and leads to infection of the bladder

Dr Cattell The topic 1s now open for general discussion
There are many questions which have been rused 1 have a
number that I would like to ask Dr Gold Is there anyone in
the back of the room who would like to start? I think Dr
Gold we should have an outline of what would be your pro-
cedure m the cases 1 which picrotoxin is indicated Would
you say 1 few words on that?

Dr Gold If one decides the patient should have picrotoxin
the 0 3 per cent solution 3 mg per c¢ mught be used Give
about 10 mg of picrotonin ntravenously every 15 to 20 min
utes If the vemns are hard to get at one may use the same dose
mtramuscularly because the material 1s well absorbed from the
muscle This dosage plan should be continued until there are
sighs of excitation 1n the form of flicking of the fingers gn
maces or abrupt movements of a hmb Sometimes the first
sign of effective stimulation 1s obtained by the reaction of the
patient to a painful stimulus such as supraorbital pressure
Before the dose of picrotoxin the patient may have shown no
reaction to this sumulus and no knee jerk after the dose the
same stimulus (following a delay of several seconds) gives rise
to slow movement of the limbs or body and an actuve hnee
Jerk appears It 1s now necessary to maintain these states Thas
may be done by intramuscular injections of similar doses at
longer intervals the interval being determined by the length
of time 1t takes for signs of excitation to vanish The reason
for the sntramuscular dose 15 that 1t avoids the lugh concen
trauon ymmediately after the injection which sometimes pre
Cipitates a comvulsion

Dr Cattell Dr Grace would you add anything to what Dr
Gold said?

Dr William J Grace Thaveafew comments with regard to
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the techmcal aspects If the vens are difficult to puncture, e
usually set up an imnfusion and puncture the rubber tuthuag
for each njection A method which has been used quite ex
tensively 1s to give a sufficten quantity of picrotoxm every 3
munutes to produce some reaction Asa guide to that weusede
return of the corneal reflex or any reflex, and, i addiuon the
tone of the muscle The patients are quite flacaid and of while
the drug 1s being admunustered, one continually moves the arms
or one of the extremities of the pattent, one can feel somere
sistance 1n the extremittes before any twitching or generaltred
convuision 1s evident. We have used that method mn our plin
of the management

Dr Gold In relation to the matter of mtervals for pias
toxin, 1t 15 well to bear i muind the pomt that picrotovm i
small doses develops 1ts action rather slowly A dose of 2mg
of prcrotoxmn per Kg of body weight given intravenously (23
cat, will produce a convulsion within 15 to 20 seconds Just
about one round of the circulation and there 1t 15 A dose of
05 mg per Kg of body weight, on the other hand may1¢
quire as long as 10 to 15 munutes to produce the canvuismﬂd
Perhaps 2 wart of 30 minutes after each mjection 1s not 2 baI
plan to follow The pont 1s that we want to el the fulle
fects of one dose before we give the next dose 1n order to 210"
ovestunning The early doses are gtven at shorter mienals
and the Iater doses at longer intervals

1 should hke to warn aganst the use of muscle tone 22
guide to dosage In severe barbiturate poisoming pxcmt?;;::
produces sudden convulsive ficking of the lumbs first "
smuscles may still be completely flaceid Resistance wmn the m:“
cles develops after doses of picrotoxmn too close to of Wm
within the range of convulsant doses If you undertake 10 |
crease the tone of the muscles I am furly sure that you \‘v;“
frequently overrun and find jourself with 2 prablem of tre
ng a violent convulsion

{4
Visstor Would you care to discuss the treatment of th
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convulsions produced by picrotoxin 1n barbiturite poison
mg?

Dr Gold These convulsions cin be controlled by small
amounts of ¢ther by inhalation They may also be controlled
by an additional dose of barbiturate Tor that purpose 1t
would be desirable to use 1 ripidly climinated barbiturate ke
pentobarbital sodium or Pentothal Sodium A dose of 10 mg
might be given intravenously to start with and increased as
necessary until the convulsions cease The needle might be
Leptin the vein until the full necessary dose 1s given since the
effect of any one dose comes on almost at once

Visitor Why should we worry 1bout the fact that the ana
leptic whether 1t 1s picrotoxin or Metrazol or any other, may
produce a convulsion 1n an overdose during the treatment of
barbiturate poisoning? Is there any particular harm n the
comvulsion? I ask this because Metrazol 1s so commonly used
for the speafic purpose of producing convulsions 1n the treat
ment of schizophrenia

Dr Gold That seems to be a very proper question Iam not
certain that the convulsions are mnjurious In the study of this
problem 1n the laboratory we obtained some evidence that
convulsions may be injurious For example, 1 the case of
cocamne 1t was found that a mimimum lethal dose not only
causes convulstons but death When such an ammal was
treated with barbiturates the convulsion was prevented and
the animal survived When the dose of cocane was increased
by 50 per cent the treatment with the barbiturate still pre
vented the convulsion but the animal died just the same Co-
cane therefore has a direct depressant action which seems to
be augmented by the convulsions and when the convulsions
are prevented the amimal recovers from an otherwise fatal
dose In such an experiment therefore, 1t seems that the con
vulsions are mjurious

In our studies of strychnine poisoning in the laberatory, we
observed another phenomenon A normal antmal potsoned by
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strychmne shows 2 rise m blood pressure with each connl

swon When the anmmal recen es a barbiturate, 1t requires much
larger doses of strychnine to produce the convulsion Witk
these larger doses of strychmne, a reaction appears which i
not seen n the normal animal, namely, an 1nstial rise of the
blood pressure with a secondary fall 1o shock Tevels 1n assoc

tion with each convulsion I do not know what the situanon
1511 regard to picrotoxws or Metrazol, but we must be carelul
1ot to carry over the reacttons to analepucs on the part of non

narcotized patients to those that are under deep narcosis The
patients poisoned with barbiturates require much larger doses
of the analeptics than normal patients, and under those condt
tions reactions may be obtamed which one never sees m nor
mal people recerving the smaller convulsant doses In view of
such expersmental observations, st would scem to be nise 10
avord producing convulsions by the analeptic drugs in bt
biturate porsoning until there 1s more evidence that the con
vulsions under those conditions are not harmful You see e
know a good deal about the reactions of the normal person 10
a convulsant dose of the analeptic, and of the normal perso
to a narcotzing dose of the barbuurate, but we are withaut
sufficient information about the reactions of the pattent p&
soned by the combmation of several times the fatal dose of
both the barbrurate and the analeptic

Dr Walter Modell Why do you prefer picrotoxn to Met
razol, which, I think, works well 1n animals?

Dr Gold Metrazol 1s quite satisfactory but using several
crsterna of efficiency, the expersences i the laboratory tt“d;‘;
favor picrotoxin Metrazol has a somewhat shorter duranor;
action than picrotoxin, and this mught necessitate more KI
quent doses 1 order to mamntamn the subconyvulsive statcrc
think these arguments are not very strong and I am not su
that the difference between these drugs 15 very xmporta;\;
‘When we have Metrazol available, there 1s no need to g0 %
out of our way to secure picrotoxin
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Dr Janet Travell Would not Metrizol have 1n advantage
1n that 1ts effects after intrivenous njections are not delayed
as i the case of prerotoxin?

Dr Gold That sounds like an advantage

Dr Travell You would not be so likely to overrun,

Dr Gold That s true

Dr Cattell A recent report by a group of British workers
appeared 1n the Journal of Pharmacology and Lxperimental
Therapeutics, m which 1 series of analeptics was wnvestigated
m relation to the time of recovery of mice from large doses of
barbrturates Picrotoxin was found to stand way ahead of the
others, and that 1s in line with the results of several other
studies

Student If a person has been 1n coma a long time from a
short acting barbiturate why give picrotoxin at all?

Dr Gold Are you referring to my statement that 2 patzent
poisoned by a short acting barbiturate, who 15 seen 1n coma
40 hours later, should be treated with picrotoxin?

Student Yes

Dr Gold The reason 1s that patients, poisoned by border-
line fatal doses of the short acting barbiturates almost invar-
1ably regain some degree of consciousness within 24 to 36
hours If there 1s still deep coma at this time 1t 15 likely that
they have had much more than the single lethal dose That, by
defimtion, means that they will not recover without some
help

Visttor Does picrotoxin or Metrazol merely enable a person
to recover from an otherwise fatal dose of barbiturate or does
1t also increase the speed of recovery? If 1t also accelerates re
covery, then 1t might seem wise to use these drugs even 1 cases
n which 1t 15 ikely that they will recover without the ana
leptic.

Dr Gold There 1s some evidence that ammals recover from
a barbiturate more quickly when treated with the analeptic
than when allowed to recover spontaneously I am inclined,
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however, to advise aganst therr use merely to accelerate se
covery bechuse of the danger inherent 1 the use of Targe doses
of these convulsant agents I believe that the possibulties for
harm are greater than those for good

Intern Have you ever used strychmine for the treatmentof
barbiturate potsoning?®

Dr Gold 1 have not used st myself m human cases butst
has been used, and m doses of 2 mg or %, gram subcutane
ously at intervals of 1 or 2 hours Dr Travell and I published
some papers several years ago on expertments with strychniae
as an antidote to possonimg by aleohol and barbsturates Al
though 1t was possible to produce hyperexcitabthty and cor
vulsions 1n the narcotized ammals strychnime did not prove
very effective mn saving fife There are other expenimental
studies 1n the literature which also rank strychnrne fasly lov
down on the hist of analeptics

Student 'What hind of supportive treatment do you g%
these patients who are i coma for many hours? You mer-
tioned some of them bemg in coma as long as 40 hours of
more
Dr Gold Supportive treatment 1s not very importantin the
first 24 hours or 50, and 1t can be managed by mtravenous it
fustons of 5 per cent glucose 1 saline It becomes of 8T€3“;
importance, however, when coma lasts much longer, 4 Ofd
days, as 1s the case after masstve doses of the barbiturates 3
after some of the long acting barbiturates In these cases sn;up
plementary measures mught be helpful, such as plasmalmbC
sions and large doses of vitamun supplements It might alse ;
well to consider the use of mtravenous protem hydrolysates
do not know of any experience with the use of these 1t bar

rat 01501111,

bngr (L;zgtell Ingsevcrc potsoning by the barbxtumav;‘;
terminal picture 1s one of peripheral vascular l’zulur&m‘E s
do you think of the value of picrotoxin for xmpwvnnfgmzmm
culation by mamntaimng the central nervous system U
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atahigher level even though 1t does not affect the airculanion
directly?

Dr Gold T am inchined to think picrotoxin 1s of value
against the crculatory depression through 1ts action on the
central nervous system

Dr Cattell Youmentioned the use of epinephrine You did
not state whether you would use that 1n severe poisoning

Dr Gold I mentioned Paredrine and Ncosynephrine They
are preferable to epinephrine because they are less apt to
cause marked acceleration of heart and secondary vasodepres
sion They are useful for raising the blood pressure in the
milder cases of barbiturate poisoning with vasomotor depres
sion These are patients in whom the color 1s fairly normal
the skinis warm but the blood pressure 1s down to such levéls
as 80 or 70 systolic Insuch cases these drugs boost the pressure
and accelerate the circulation

It 15 quite another matter however if the patient 1s 1n sec
ondary shoch In such an individual the blood pressure 1s 2pt
to be very low the shin cold and clammy the neck veins col
lapsed and the respiration profoundly depressed The pe
ripheral constrictors are not apt to be of any value here These
patients are to be treated in much the same way as any case of
secondary shock with oxygen and plasma nfusions in quan
titres sufficzent to raise the pressure to more satisfactory levels
and to abolish the symptoms of circulatory collapse

Dr Modell 1 want to ask Dr Gold a question about the
effect of picrotoxin on respiration Would you use picrotoxin
if the respiration were seriously depressed but the other signs
which you histed as indications for picrotoxin were not there?

Dr Gold In some cases I would There are always border
line cases 1n which a decision 1s difficult to make There are
nstances 1n which the general picture 1s that of moderately
deep narcosis from which one might expect the pattent to re-
cover without any specific treatment but the respiration 1s so
depressed that one can hardly see the patient breathing Picro-
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evidence 1s still far from satisfactory Inany case, 1t seems hikely
that after massive doses of barbiturate some metabolic dis
turbance 1s produced which 1s 1rreversible by any of the cur-
rent means of treatment Our present antidotal measures do
not appear to function at the level of the spectfic mechamsm
of the cellular poisoning

Dr. Lphrarm Shorr It 1s worth while pointing out that
there 1s considerable doubt about the effectiveness of sodium
succinate 1n barbiturate poisoning as well as about the way in
which such benefit 1s achieved In our own l1boratory, Turch-
gottand I have observed an enhancement of oxygen consump-
tion of brain cortex with fairly large concentrations of succinic
acid n vitro Thus effect, no matter what the concentration,
lasts only 1 hour Furthermore, 1t achieves no increase mn
acetylcholine formation which would be expected from stimu-
lation of brain metabolism by a normal substrate Exper:
ments on a variety of other tissues under succinate stimulation
have clearly demonstrated that succinate 1s unable to benefit
any aspect of intermediary metabolism In fact 1t may actually
depress the oxidation of normal substrates and thereby, 1n-
terfere with normal metabolic processes However, there seems
to be no doubt that 1n some 1nstances the admmnistration of
sodium succinate has been of benefit 1n barbiturate poisoning
s well as 1n experimental shock but the benefit seems to be
attributable not to the sucanate but to the sodium 10n since
equal benefit has been obtained from the administration of
sodium bicarbonate Any state such as barbiturate poisoning,
which Jeads to anoxia results in mcreased lactic acid n the
blood and a fall 1n carbon dioxide combining power and blood
PH The sodium 10n 1n sufficient amounts would overcome
acidosis and the deleterious effects assocrated with this condi
tion The amount of sodium required to correct the acidosis
should be determined by frequent esumations of carbon di
oxide combining power

Dr Cattell 1remember Dr Helpern mentioned the brain
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lesion in the area of the globus pallidus in long lasting Yar-
biturate poisoning similar to that of carbon monoxide 1 the
injury proceeded that far, I do not think there would be much
chance of recovery.

Dr. Gold. Yes, some of the frreversible poisonings by bar
bitprates probably involve this symmetrical necrosis of the
globus in consequence of long lasting anoxta Others may de
velop the type of diffuse cerebral and cerebellar injury which
we have seen 1 some of the animal experiments In onestudy,
a barbiturate was found to produce permanent motor and
postural changes assoctated with histological Jesions m the
brain. We do not know whether these also result from the
sustained anoxia,

Dr, Travell* In view of these conditions, should not oxygea
inhalation be considered under the heading of supperuve
treatment in barbiturate poisoning?

Dr. Gold- Yes, I believe oxygen should be used freely and
especially, in those cases in which there seems to be the shight
est question of inadequate respiratory exchange.

SUMMARY

Dr Gold’ Cases of acute poisoning by the barbiturates ate
becoming more and more numerous The following measures
for the treatment of acute barbiturate pomsomng were €
plored 1 the conference this afternoon: establishment of 3
free arrway, suction of mucus from the upper respuratory P
sages, oxygen inhalation, caffemne for respiratory stimulation,
Paredrine and Neosynephrine for vasomotor simulation, wfa
s1ons of glucose m saline, infusions of plasma, vitatma supple:
ments, prophylactic penscitlin, and specific analeptics, such 2
Metrazal and picrotoxin.

The prinaiples regulating the application of these measures
were outlined, but emphasis was placed on the need for V“z:
wig the procedures according to the indications of the pﬂﬂiﬁ
ular case. It 15 often rmpossible to ascertamn the precise dose
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barbiturate which the patient has taken The kind of treat-
ment needs, therefore, to be deaided on the basis of the depth
of the narcosis and on the question of whether all the poison
has already been absorbed Criteria for determiming these
two points were discussed Attention was called to the fact that
a large proportion of the cases of barbiturite posoning sur-
vive without speaific anudotes, 1nd to the fact that the use of
the convulsant antidotes 1s not without danger A distinction
needs to be drawn between depression due to the direct action
of the drug and that due to the secondary effects of impaired
respiratory exchange A patient profoundly depressed as the
result of the anovia may be very sensitive to picrotoxin and
may develop a comvulsion after a relatively small dose, while
the patient similarly depressed as the result of a massive dose
of the barbiturate may require several times the normal fatal
dose of picrotovin to produce stimulation Picrotoxin seems
to be the anudote of choice The discussion attempted to crys-
tallize the conditions under which 1t may be used and the most
favorable plans for 1ts administration



Therapeuirc Uses of BAL

Dr McKeen Cattell BAL, or Britssh ants Jewssite 15 one of
the most important developments which occnrred as a result
of the war 1n the field of drug therapy It has smportance both
from a practical and a theoretical standpomt I beheve 1t 5
one of the very few instances of a drug which, developed ac
cording to pharmacologist s specifications has actually been
found te work

Today, we propose to review the work of the pharmacologist
and the clmician in relation to the therapeutic use of BAL.
Dr Chenoweth will start off with a bref account of the phar
macologic aspects

Dr Maynard B Chenoweth BAL has already achieved the
status of Counci] acceptance The Council on Pharmacy and
Chemustry of the American Medical Association has assigned 2
new name, dimercaprol which 15 a contraction of ts chemical
name, 2, 3 dimercaptopropanol Those who worked with it
under the name of BAL, however, are likely to contmu tocall
it that

1t 1s an otly colorless hiquid, poorly soluble and unstable 1
water It has a strong garhehy odor It 1s a dithrol dervatve of
glycerol, one of many dithiols synthesized and screened m &
cent years, and the one which offered the most promse for
pracucal application i the treatment of arsemic potsoning

The search for a compound like BAL was based on the con
cept of the mechanism of paisomng by arsemc and other heavy
metals It has long been known that trivalent arsemc 10 the
case of the sprrochete and human tissue as well blocks metab-

158
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olism by combining with the -SH groups of cnzyme systems
The 1dea, therefore, was to provide 1 source of -SH groups
which could compete with the tissue -SH groups for the ar-
seme Early experiments with monothiols, such as cystemne
and glutathione, indicated that some such action could de-
velop, but with these substances 1t was of a magnitude wmsuffi-
cient to produce a chinically useful effecct The search was ex
tended to other sources of SH groups, the dithiols BAL was
one of the first of these to be examined and was found to pos-
sess the necessary properties It has been demonstrated that a
competition for arsenic develops 1n the body between SH
groups of tissue enzyme systems and the SH groups of BAL
It has further been shown that these reactions are reversible,
and the direction of the reaction 1s influenced by the presence
of available SH groups from the one source or the other The
effectiveness of a dithio] appears to be directly related to 1ts
ability to form a relatively stable heterocyclic ring containing
the arsenic. Thus tissue -SH groups already in combination
with arseme can be made to relexse the metal when large
enough doses of BAL are given, and the toxic action on cells
may be counteracted even though some time has elapsed This
indicates that BAL would be clinically useful even after symp-
toms of arsenic poisoning have developed It also indicates that
treatment with BAL must be prolonged unt:] the arsenic 1s
eliminated so as to maintain a preponderance of SH groups
derved from BAL. It should be remembered that although
the chemical reaction of the tissue thiol radicals and arsemc
s reversible, some of the effects of poisoning may be trrevers-
1ble BAL cannot, therefore, be expected always to relieve all
of the effects of arsenic poisoning This fact becomes increas-
mgly important with the length of time after arsenic poson

ing before the BAL treatment s started As a consequence of
the hiberatson of arsenic from 1ts combination with SH groups
of the tissue enzyme systems and the formation of BAL bound
arsenic, the arsemic level 1n the blood and the amount excreted
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in the urine increase. Thus, not only are cells saved from poi.
soning by the arsenic in the body, but the poison is also eli-
inated from the body. This, then, is the basis for the use of
BAL in the treatment of heavy metal poisoning.

This is not, however, the entire story. BAL produces dis
agreeable and toxic effects. In experimental animals, BAL
produces a characteristic train of symptoms: Small doses cause
blinking, blepharospasm, lacrimation, salivation, and con-
junctival edema; larger doses, ataxia, urination, and respira-
tory stimulation; fatal doses, respiratory depression, pulmo-
nary edema, and convulsions. In addition, there are some in-
teresting effects on the cardiovascular system. There is a pri-
mary action on tertain peripheral arterioles, a reversible con-
striction, which, after small doses, produces a rise in blood
pressure, after larger doses, enough capillary damage to cause
a fall in blood pressure and signs of peripheral vascular failure
The rise in peripheral resistance is marked in the limd vessel‘s,
but is not present in the arterioles of the liver or the splanchnic
area. BAL also causes a rise of blood lactic acid and a lowerng
of blood pH and carbon dioxide combining power. Thc.scitf'
fects are produced by intravenous and intramuscular injec
tion, and since the agent is absorbed from the surface of the
skin, they are seen after cutancous application when the dose
and the area over which it is spread are large enough. BAL®
rapidly eliminated by the experimental animal, and the effects
of a nearly fatal dose may disappear in 5 or 6 hours. Toxic
effects have been observed in humans who have received therd-
peutic doses of BAL, namely, paresthesias, sweating, a sense l;E
warmth, pain (in limbs, jaws, abdomen, and head), lﬂa;mn.
tion, blepharospasm, salivation, vomiting, unrest, 2ppre © :
sion, weakness, fatigue, acceleration of the heart, ar}d 2 rise O
both systolic and diastolic blood pressure. No serious Cﬁn:;:
quences have been reported. These effects are usuallylf
duced by single doses greater than 3 mg. per Kg. Doses asg;gé
as 8 mg, per Kg. produce rather marked symptoms. The €
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come on quickly after intramuscular injection in a matter of a
few minutes 1n some cases but last only an hour or two Doses
of the order of 5 mg per hg have been given at intervals of 3
hours during the diy without significint cumulition al
though mdnidual doses have produced symptoms The usual
dose prescribed for theripeutic effects 1s 2 5 to 3 mg per kg,
this rarely produces sigmficant discomforts It 1s generally
gnen at 4 hour intervals to avoid the danger of cumulation

BAL 15 provided for therapeutic use in ampoules of 4 5 cc
It1sa 10 per cent solution of BAL 1n peanut o1l together with
20 per cent benzyl benzoate which 1s used as a solubilizer It
1s injected ntramuscularly It often causes some pain at the
site of injecion An omntment of BAL 1n petrolatum was de-
veloped during the war for local use after exposure to arsenical
bhister gases Thus 15 no longer available since the possibility
of this ty pe of exposure to arsenic 1s no longer a problem How
ever 1tcan be made up for local use 1n cases in which there 1s
areaction due to the local effect of arsenic In this connection
1t 15 well to remember that BAL may be absorbed from the
surface of the skin and perhaps even more effectively through
a denuded area such as may be present after local action of a
metal

All of the spade work on animals and humans was carried
out with arsemic Interest then turned to the possibility that
the therapeutic action of BAL might also apply 1n case of po
soming by other heavy metals Investigation both in the lab-
oratory and 1n the chinic has already indicated that the value
of BAL does extend to posoning by other metals Clinical ex
perience exists showing that BAL1s effectzve in the case of pot
soning by gold and mercury There 1s experimental evidence
for 115 value 1 the case of poisoning by antimony  bismuth
chromium and nickel but clinical support 1s sull lacking In
different results have been obtained 1 experimental potson
ng by thallium and silver while 1n the case of poisoning by
lead and selentum matters seem to be made worse by BAL,
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Dr. Cattell Dr Chenoweth, 1s 1t not true that the o
symptoms of BAL which have been reported i humansae
fairly evanescent?

Dr Chenoweth Yes, quite fleeting, a matter of an hour
or s0

Dr Cattell We are not alarmed by toxic symptoms ke
mans because, 1n experimental testing with larger doses ofthe
compound than are used chmically, all symptoms subsided
within a very short time

Perhaps we should leave further discussion unni we bt
what Dr Riker has to say about the climcal aspects of BAL

Dr Walter F Riker, Jr Chnically, BAL has been mosti
tensively studied 1n the treatment of arsemc powsoniiy Ca
cially 1n the treatment of reactions arsng from antiluet®
therapy s

As already indicated BAL 15 avarlable asa 10 per cent y
tion 1n peanut o1, solubilized with benzyl benzoate Thuw“y
trom 15 dispensed 1 ampotsles contaming 4 5 ¢ for lﬂgﬂz’: .
cular mjection The symptoms which BAL may prodt e
humans have already been indicated Thesr occumnc:“d‘
pends largely on the size of the dose and the frequency e
which 1t 15 gaven In a series of studies on norr’nﬂl me‘g v e
found that a dose of approximately 3 mg per Kg Cﬁ“def;rc
befare toxic symptoms appear As his been ment1oned b s
actions which occur from these and even larger doses t&gm
minor importance sice they are reverstble and of Shm: s
tion There have been no serfous reactions comphw“z::dmcc
therapy 1n man With a dose of 2 5 mg per Kg. thc‘n; dan
of reactions after approvimately 700 mjections was i -
per cent, and these were of a munor character, mnmatc
manly of mucosal yrritation BAL1s farly rapdly ‘:"‘; fodel
so that the danger of cumulation 1s small A study by s that
Gold and Cattell demonstrated m a sexes of patxcr; o
relatus ely large doses, 5 mg per Kg givenat 3 hourt
for 4 doses did not produce any cumulative effect
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The BAL regimen 1 the treatment of arsenic poisoming 1s
based largely on the toxicity studies in man Thus 1n intra
muscular dose of 2 5 mg per hg of BAL may be chosen for a
mld case of poisoning and 4 to 6 such doses may be adminis
tered every 4 hours for the first 2 days The same dose may be
repeated once or twice datly from the third to the tenth day
The courses of BAL will vary with the individual case but
there 1s rarely need to adminsster the doses more frequently
than every 4 hours In a severe case of poisoming 1t may be
desirable to increase the dose to 3 or 4 mg per Kg  despite the
appearance of toxic symptoms from the BAL In the first 2
days this dose may be repeated every 4 hours untl 6 such doses
have been given and thereafter once or twice daily until the
tenth day or until treatment 1s no longer required There 1s
strll nsufficient chimical experience to decide the precise dose
or duration of treatment 1n any particular case The member
clinics of the Co-operative Climical Group have used BAL n
the treatment of complications arsing from arsenotherapy
The results obtamned were correlated and evaluated by Drs
Harry Eagle and Harold J Magnuson of the United States
Public Health Service and the Johns Hopksns University The
results 1 55 cases of arsenical encephalopathy caused by in
tensive Mapharsen therapy have been reported Of these 15
were considered muld cases without coma or convulsions In
this group treatment was begun withm 12 hours 1fter the
onset of symptoms All 15 recovered completely by the fourth
day with an average of 2 5 days A total of 31 of the 55 cases
classified as severe because of convulsions and coma were
treated within an hour after the onset of symptoms Among
these there were 24 complete recovertes and 7 dexths The
average total dose of BAL used 1n these cases was somewhat
larger than 1n the previous group and the tune to complete
Tecovery was an average of 4 days The remaiming 9 cases were
also of the severe type butin these treatment was delayed for
30 hours or longer after the onset of the symptoms The results
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here were much less impresstve, 5 of the 9 died, but I think
that, without BAL treatment, the outcome 15 apt to be fatal m
nearly all cases of arsenical encephalopathy m which coma
convulsions, and high fever are present There were 88 cases
of arsemical dermatitis treated with BAL. Among these 37
were of a mild form Treatment was begun n an average of
about 10 days after the appearance of the rash, 1mprovement
was 1n evidence 1n an average of about 2 days and m about 5
days, recovery was complete Only 3 of the patients 1n ths
group failed to show any response to treatment There were
51 cases of the severe form of dermatitss the classical exfolia
tive type In these, treatment was started 1n an average of
about 16 days after the onset of symptoms In ths group 41
showed distinct improvement 1n an average of about 3 days
and complete recovery 1n 13 days The response to treatment
was prompt, within 24 hours there was a fall n the tempera
ture, and the mflammatory reaction and edema of the skin
hegan to subside Experience with jaundice associated with
arsenical therapy has not yet provided a definite answer as t©
the value of BAL In a group of 16 reported cases there were
only 5 1n whom BAL appeared to provide symptomatic relef
The clinical recovery in these 5 seems to have been unusually
rapid We had a patient in this hosprtal who developed jaun
dice following arsenical therapy There was the question as 10
whether the jaundice was due to the arsenical treatment or 10
a concidental infectious hepatitts We decided to try BAL
and the results strongly suggested that 1t was beneficial the
1ctertc mdex declined from 95 to the normal Jevel after treat
ment for 4 days and the patient was discharged from the h(:t
pital, symptom free after 7 days the follow up 1 this (};atl; "
showed no signs of recurrence of jaundice or of liver dise .
The course 1n our patient was stmilar to that i the 5 G;Sisr :d
ported by Eagle and Magnuson to which I have just re erove-
The remainder of their 16 cases showed no clinical 1mp! he
ment on BAL therapy It may well be that the arsenic1s not
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sole factor 1n the production of this type of jwunduce, for 1f 1t
were, the use of BAL should bring about rapid recovery be-
cause of the established interaction of BAL nd arsenic BAL
has been used 1n the treatment of blood dyscrasias resultng
from arsenotheripy, but the expertence 1s sull too small for a
satisfactory evaluation It appears to have been successful in
granulocytopenit and agranulocytosis resulting from arsenic,
but apparently unsuccessful 1n the arsemical aplistic anemia

In the treatment of porsoning by arsenic 1n man, the sooner
BAL1s given the better 1s the response There s fairly strong
mdication that the therapeutic response to BAL 1s related to
the withdrawal of arsenic from the tissues The detection of
ncreased excretion of arsenic 1n the urine ts another matter
Such an increase 1s frequently observed and the peak excre
tion occurs approximately 4 hours after the dose of BAL It1s
not always possible, however, to demonstrate an increase
the urinary excretion of arsemic sometimes as the result of the
fact that the amounts due to BAL are too small to be detected
1n a 24-hour total excretion

BAL has proved very effective 1n the management of acute
pousontng by bichloride of mercury The group working with
Dr Longcope of the Johns Hopkins Hospital, 1n an early re-
port presented an account of 42 cases of bichloride of mercury
potsoning with doses varymng from 0 5 to 20 Gm Among these,
37 made complete recoveries treatment with BAL having
been instituted within 4 hours after the dose was swallowed
Many of these patients were exceedingly 11l when treatment
was started Symptoms were relieved dramatically They com-
pared a group of 86 patients with bichloride of mercury poi
soning 1n whom various measures other than BAL were used,
witha group of 24 cases in which the BAL treatment was used
In both groups, the dose of bichloride of mercury was 1 Gm,
and treatment was started within the first 4 hours Among
those treated with BAL there were no fatalities, whereas in the
control group 31 per cent succumbed
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here were much less impressive; 5 of the 9 died, but [ think
that, without BAL treatment, the outcome is apt to be fatal in
nearly all cases of arsenical encephalopathy in which coma,
convulsions, and high fever are present. There were 88 cases
of arsenical dermatitis treated with BAL. Among these, 37
were of a mild form. Treatment was begun in an average of
about 10 days after the appearance of the rash; improvement
was in evidence in an average of about 2 days; and in about 5
days, recovery was complete. Only 3 of the patients in this
group failed to show any response to treatment, There were
51 cases of the severe form of dermatitis, the classical exfolia:
tive type. In these, treatment was started in an average of
about 16 days after the onset of symptoms. In this group, 41
showed distinct improvement in an average of about 3 days,
and complete recovery in 13 days. The response to treatment
was prompt; within 24 hours there was a fall in the tempera:
ture, and the inflammatory reaction and edema of the slfm
began to subside. Experience with jaundice associated with
arsenical therapy has not yet provided a definite answer as to
the value of BAL. In a group of 16 reported cases, thsre were
only 5 in whom BAL appeared to provide symptomatic rellelf-
The clinical recovery in these 5 seems to have been unus'ual i
rapid. We had a patient in this hospital who developed jaur
dice following arsenical therapy. There was the question as 10
whether the jaundice was due to the arsenical treatment OT;?
a coincidental infectious hepatitis. We decided to try BAL,
and the results strongly suggested that it was beneficial; the
icteric index declined from 95 to the normal level after tr;ﬂ:
ment for 4 days, and the patient was discharged' frorx} thetiet;st
pital, symptom-free, after 7 days; the follow-up mAthls g'aease.
showed no signs of recurrence of jaundice or of liver dis oy
The course in our patient was similar .to that in {he 5 c:;s; a
ported by Eagle and Magnuson to which I ha\te .JuSt re e
The remainder of their 16 cases showed no chmcz'!l mpr .
ment on BAL therapy. It may well be that the arsenic1s not



‘THERAPEUTIC USES OF BAL 165

sole factor in the production of this type of jaundfce, for if it
were, the use of BAL should bring about rapid recovery be-
cause of the established interaction of BAL and arsenic. BAL
has been used in the treatment of blood dyscrasias resulting
from arsenotherapy, but the experience s still too small for a
satisfactory evaluation. It appears to have been successful in
granulocytopenia and agranulocytosis resulting from arsenic,
butapparently unsuccessful in the arsenical aplastic anemia.

In the treatment of poisoning by arsenic in man, the sooner
BAL is given, the better is the response. There is fairly strong
indication that the therapeutic response to BAL is related to
the withdrawal of arsenic from the tissues. The detection of
increased excretion of arsenic in the urine is another matter.
Such an increase is frequently observed, and the peak excre-
tion occurs approximately 4 hours after the dose of BAL. It is
not always possible, however, to demonstrate an increase in
the urinary excretion of arsenic, sometimes as the result of the
fact that the amounts due to BAL are too small to be detected
in a 24-hour total excretion.

BAL has proved very effective in the management of acute
poisoning by bichloride of mercury, The group working with
Dr. Longcope of the Johns Hopkins Hospital, in an early re-
port, presented an account of 42 cases of bichloride of mercury
poisoning with doses varying from 0.5 to 20 Gm. Among these,
37 made complete recoveries, treatment with BAL having
been instituted within 4 hours after the dose was swallowed.
Many of these patients were exceedingly ill when treatment
was started. Symptoms were relieved dramatically. They com-
pared a group of 86 patients with bichloride of mercury poi-
soning in whom various measures other than BAL were used,
witha group of 24 cases in which the BAL treatment was used.
In both groups, the dose of bichloride of mercury was 1 Gm.,
and treatment was started within the first 4 hours. Among
those treated with BAL there were no fatalities, whereas in the
control group 31 per cent succumbed.
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Dr Cattell The subject 1s now open for general discussion
Are there any questions?

Dr Harry Gold I should Iike to ash Dr Riker how he
would explain the fact that BAL 15 so effective against arsen
1cal poisoning, and yet, 1 some patzents no ncrease 1n the
excretion of arsenic 1n the urine 1s detected He stated that the
increased excretion may be small and may occur 1n the form
of a brief peak of excretion, and, therefore, escape detection
1 a 24 hour specimen of urine Is 1t likely that such a small
increase i the excretion of arsenic could be responstble for
the dramatic effects of BAL 1n controlling the sttuation m 2
case of arsenic poisoning?

Dr Riker We are not certain of the explanation It maybe
that this small increase 1 arsenic excretion 1s highly significant
because 1t 15 arsenic released from combination with a vital ot
gan or tissue There are other possibilities There 1s indication
that BAL alters the distribution of arsenic between the urine
and the feces, and an examunation of the urine alone may fail
to reveal the increased excretion of arsenic There 1s also the
possibility that the arsenic removed from vital tissues and
combined with BAL may circulate mn an nactive form so that
even though excretion 1s not accelerated, the combrnation 18
doing the patient no harm

Dr Chenoweth 1 should like to pomnt out that the doses of
BAL used 1n the studies of Dr Longcope and his group were
as high as 7 mg per Kg 1 cases of acute poisoning by bichle
ride of mercury In spute of these large doses they observed no
toxic symptoms of BAL. This may be due to the fact that th;
large quantities of mercury present in these cases cr.:mbmef
with the BAL and thereby prevented the toxic symptoms 0
B[})Lr Cattell The mutual antagonism between BAL and
metals 1s also seen 1n the case of arsenic Not only 1s BAL E";
antidote to arsenic, but 1t has been shown, under experlmenmo
conditions of arsenic poisoning that arsenic 1s an anuidote t
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BAL. In the presence of arsenic, amimnls are able to tolerate
larger doses of BAL without showing toxic symptoms of the
latter

In connection with the problem of therapeutic doses of
BAL, 1t may be well to emphnsize our experience 1n luetic pa
tients who 1re not poisoned with arsenicals In these, mtra
muscular doses of 5 mg of BAL per kg every 4 hours, and
single doses 1s high as 8 mg per Kg were given without se-
rious effects It1s true that there were many disagrecable symp
toms with such doses, but there were no effects which gave
cause for alarm

Tisitor Does BAL have any value 1n poisoning by gold?

Dr Riker In uitro experiments show that gold reacts with
BAL to form a thio aurate There 1s no experimental work 1n
ammals that I know of, which shows that BAL 1s effective i
poisoning by gold preparations There are, however, some re
cent chinical results suggesting a favorable effect of BAL 1
toxic reactions produced by chrysotherapy in arthritis

Visitor Which of the complications of chrysotherapy have
been successfully treated by the use of BAL?

Dr Riker The dermatitis, both the exfoliative and sebor-
theie types, conjunctivitis ulcers of the palate, thrombopenic
purpura and granulopenia have been reported as helped by
BAL, but more experience 1s necessary for the final evalua-
tions of BAL 1n all the manifestations of this type of metal
pmsonmg

Visitor Could one confuse the reactions from BAL with
those of the metal poisoning?

Dr Riker In general, the presence of metals such as arsenic
mercury, or even gold appears as already tndicated by Dr
Cattell, to reduce the toxiaity of BAL, and with the doses gen
erally given 1n treatment, sev ere reactions from BAL are not to
be antiaipated 1 cannot think of symptoms due to BAL which
may be confused with those due to one of the heavy metals.
The picture produced by BAL 15 umque.
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ily dissociated. Some of it may be fairly rapidly excreted, while
the rest may be stored in the organism as a relatively innoc-
uous complex. Either case results in protecting the body tissues
against arsenic. There is cvidence that in the animal, the in-
soluble complex circulates in a very small particulate form,
possibly of a colloidal nature, and that it may be stored in the
reticulo-endothelial system. There are cases of dermatitis re-
sulting from a minute amount of arsenic, and it is believed that
this may represent a hypersensitivity reaction. BAL has proved
effective in this type of condition, a fact which suggests that
the binding of a minute amount of arsenic with BAL is, in
effect, equivalent to neutralizing an antigen.

Dr. Cattell: 1 think this aspect of the action of BAL is an
important one because, at least in the experimental animal,
although the animal may be saved, the amount of arsenic ex-
creted may represent a very small fraction of the dose of the
metal which was given.

Dr. Riker, would you tell us of the interesting experiments
which you carried out with Dr. Rosenfeld showing the shift
of arsenic from the cells?

Dr. Riker: We found that the arsenic content of the blood
plasma increased after BAL was administered to an animal
poisoned with arsenic, and that this was associated with a re-
lease of arsehic by the cells.

Dr. Cattell: It disappears from the red blood cells and ap-
parently accumulates in certain tissues, particularly in the
reticulo-endothelial system, suggesting that there may be
storage there.

Dr, Chenoweth: In connection with the use of BAL for the
treatment of toxic effects of the arsenicals in the therapy of
syphilis, it might be well to mention that the BAL not only
Pprotects the patient’s tissues against the arsenic, but also pro-
tects the spirochete against the arsenic. The result is that the
antisyphilitic therapy is no longer effective if BAL is used at
the same time,
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Dr Kensler Does BAL block the action of the mercunal
druretics?

Dr Cattell There are now several studies which show that
BAL reduces the toxiaty of the mercunial diuretics

Visttor One paper, as I recall referred to this antagomsm
1 the case of the cardiotoxic effects of the mercurial druretrcs
Is there any information as to the effect of BAL on the diuresis
produced by the mercurials?

Dr Cattell There 1s evidence that st does that, too If the
BAL mercurial complex produced diurests, tt might be a great
advantage

Dr Riker On the basis of our mformation one would ex
pect BAL to antagonize all actions of the mercurial duretic 1
would expect 1t to check the druretic effect of the mercurnals
by preventing the nteraction of the mercury with the protein
of renal tubules

Mr Donald 4 Clarke There 1s unpublished work ndicat
1ng that BAL not only mlubuts the druresis of the mercunal
but, mn addition has an antiduretic action of 1ts own

Dr Cattell The effect of BAL on the excretion of metals
seems to me one of the most impressive aspects of the action of
thus compound Perhaps Dr Riker would describe the typreat
course of arsenic excretion after a dose of BAL.

Dr Riker Afterasingle test dose of BAL n a case of arsenic
posomng there 15 usually a sharp rise 1n the urtnary excretion
of arsenic 1 the next 24 hour specimen This s followed by2
rapid return to the control level Such was the case, for e
ample in the patient with arsenical jaundice to whom I have
already referred Before the BAL was started, the concentra
tiom of arsenic m the unine was rather low considening the
amount of arsenic that had been given The admmistration
of several doses of BAL m thus case produced a very sharp 13-
crease 1n the urnary arsenic, on the followng day, the con
centration wis about 4 tmes that of the control On the day1
after, however, the concentration had returned to the contro!
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level 1 spite of the fact that the a«dmnistration of BAL was
contnued The high icteric index 1nd the symptoms of por
soning showed a ripid reversal A point of importance here 1s
the possibility that the BAL may continue to exert a beneficral
effect even during the period when the level of arsenic excre
tion 1n the unne s not substantilly elevated It would seem
reasonable therefore to continue the use of BAL 1n the pres
ence of clinical evidence of arsenical poisoning even when
the arsenic excretion level 1n the urne 1s not clevated but
one should bear 1n mind that the complete healing of arsercal
lesions even after the arsenic 1s removed may take a fairly long
time The decision as to how long the BAL therapy should be
continued will requure a grett deal more climcal experience
The difficulty of determining how long BAL treatment should
be continued 1s well 1llustrated by the problem of arsemcal
hepatitis There has been some debate among syphilologists
concerning the exact nature of the jaundice complicating
arsenotherapy There 1s reason for believing that 1f 1t responds
promptly to BAL therapy the jaundice 1s clearly due to the
arsenic directly although there still remains the possibility
that a delay 1n response or even a failure 1n response may be
due to the persistence of a hiver damage produced by arsenic
or by some complicating factor

Student Is BAL equally effective against arsemic taken 1n
avariety of forms such as Paris green and rat poisons?

Dr Cattell It1s 1n experimental animals The one known
exception arsine which Dr hensler mentioned 1s at present,
of no practical tmportance

Dr Riker It s effective aganst Fowler s solution which 1s
an wmorganic arsenic preparation Dr Walsh McDermott and
1treated a very severe dermatius resulung from Fowler s solu
tion The dermatitis was similar to a bullous pemphigus wath
large bullae over the entire body The patient was seriously il
at the ume of admission as the result of secondary nfection
and fluid loss from the rupture of the bullae Previous non
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specific therapy had been of no avail The history revealed that
the patient had been given Towler's solution for a mmor skin
condition a number of years before, and that he contrnued the
medication on his own by drinking from the bottle datly with
out concern We started BAL therapy, and the response was
dramatic. Prior to BAL there was a very low level of arsenic
excretion, whereas following 1t there was a tremendous out
pouring of arsenic 1n the urine, and the lestons started to clear
Sulfadiazine therapy was imnstituted to control the secondary
infectton The patient was well 1n about $ weeks except for
peripheral neuritis which cleared up a few months after dis-
charge Other cases of poisoning by Fowler’s solution have
been reported, which responded well to BAL therapy

SUMMARY

Dr Gold We may now summarize the essentia] ponts cov
ered 1n the conference this afternoon The hustory of specific
antidotes to poisoning by metals 1s substantially an account of
unfulfilled promises Sodium thiosulfate was mtroduced 1
1920 as an antdote to arsenic porsoning Its use was contnued
for many years, although proof of its value was never very it
pressive It was applied to bichloride of mercury poisontng
but, again, 1t was not long before 1t became farrly clear that 1
value was neghgible You may recall the episode having to do
with sodium formaldehyde sulfoxalate as an antidote to bt
chloride of mercury poisomng It began m 1934 and even
though some have continued to use 1t up to the present {me
the ndicatron 1s fairly clear that the antidote has to be given
before the poison i order to provide a conspicuous protec
tive action 1n systemic potsoming with bichloride of mercury

The long succession of failures of suggested anudotes 1!;
metal poisoning was nterrupted tn the early days of World
‘War II by a sertes of important discoveries made m m}f
succession 1n the co-operative war programs of chemical P "‘;t
macologte, and clinical research, focused on the problem
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an antidote to the arsenical vesicant lewisite The chief prac
tical 1ssue w1s the synthesis of the compound BAL which 1s not
only lughly effective 1in preventing tissue damnage by arsenic
and mercury but in reversing moderate grades of tissue 1n
jury after the metals have been at work for some tume

Some of the numerous lines of investigation leading to this
discovery were reviewed this 1fternoon Many important steps
were necessary before the problem arrived at the point at
which an effective 1ntidote became avulible One of the ear
liest observations bearmg most directly on the subject was that
of Voegthin Dyer, and Leonard of the United States Public
Health Service who 1 1923 advanced the view that the thera
peutic arsenicals produce their effects by combining with the
-SH groups of protoplasm There were the observations that
various enzyme systems depended for thetr activity on free
-SH groups that these enzyme systems could be poisoned by
arsenicals that the combination 1n some types of thioarsenites
could be reversed in alkaline solution that monothiol and
some dithiol compounds with arsenic were as toxic as the ar
senical uself observations leading to the belief that fairly
stable but reversible ring compounds might be formed be
tween the arsenical and the SH groups of ussue proteins or
the protem portion of the enzyme systems that stmalar but
less easily dissoctable compounds of the arsenicals are formed
by their interaction with simple dithiols which can compete
successfully with the tissue dithiols for the toxic metal

The compound 2 3-dimercaptopropanol more popularly
known as British ant lewisite or BAL, 15 not a harmless ma
terial Teas atself a poison It 1s rrritant to the shin and mucous
membranes and 1 large doses causes death with capillary
panalysis and shock sometimes preceded by comulsions It
Quses lacrimation blepharospasm salivation vomiting mus
cular cramps unrest apprehension and weakness Small doses
Produce arteriolar constriction with elesation of the blood
pressure It 1s noteworthy that unpleasant effects are produced
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condition a number of years before, and that he continued the
medication on his own by drinking from the bottle daily with
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charge Other cases of poisoning by Fowler s solution have
been reported, which responded well to BAL therapy

SUMMARY
Dr Gold We may now summarize the essential points cov
ered mn the conference this afternoon The hustory of speatfic
antidotes to poisoning by metals 1s substantially an account of
unfulfilled promises Sodum thiosulfate was introduced m
1920 as an antidote to arsenic potsoning Its use was contmued
for many years, although proof of 1ts value was never very i
pressive It was applied to bichloride of mercury poisoning
but, again, 1t was not long before 1t became fairly clear that ;B
value was negligible You may recall the episode having to 6
with sodium formaldehyde sulfoxalate as an antidote to b
chloride of mercury posoming It began mn 1934 and even
though some have continued to use 1t up to the present e
the mdication 1s farrly clear that the antidote has to be given
before the poison 1n order to provide a conspicuous protec
tive action 1n systemic potsomng with bichlortde of merC“ftYu
The long succession of failures of suggested anudoiyﬁs 1
metal poisoning was mnterrupted m the carly days of V Orx
War II by a scries of important discoveries made 1m mlfar
succession 1n the co-operative war programs of chemical P o
macologic, and clincal research, focused on the proble’m



THLRAPEUTIG USES OF BAL 175

an antidote to the arsenicl vesicant lewisite: The chief prac
tical 1ssue was the synthesis of the compound BAL which 1s not
only highly effective 1n preventing tissue damage by arsenic
and mercury but 1n reversing moderate grades of tissue 1n
jury after the metals have been 1t work for some time

Some of the numerous hines of 1nvestigation leading to thus
discovery were reviewed this afternoon Many important steps
were necessary before the problem arnived at the point at
which 1n effective antidote becime 1vailable One of the ear
liest observations bearing most directly on the subject was that
of Voegthn Dyer, 1nd Leonard of the United States Public
Health Service who 1n 1923 advanced the view that the thera
peutic arsenicals produce therr effects by combining with the
-SH groups of protoplasm There were the observations that
various enzyme systems depended for their activity on free
-SH groups that these enzyme systems could be poisoned by
arsemicals that the combination 1n some types of thioarsenites
could be reversed mn alkaline solution that monothiol and
some dithiol compounds with arsenic were as toxic as the ar
senical self observations leading to the belief that fairly
stable but reversible ring compounds might be formed be-
tween the arsenical and the SH groups of ussue proteins or
the protein portion of the enzyme systems that stmlar but
less easily dissociable compounds of the arsenicals are formed
by their interaction with simple dithiols which can compete
successfully with the tissue drthiols for the toxic metal

The compound 2 3-dimercaptopropanol more popularly
known as British ant1 lewisite or BAL, 1s not a harmless ma
terial It 1satself 2 poison It s wrritant to the shin and mucous
membranes and in large doses causes death with capillary
paralysis and shock sometimes preceded by convulsions It
causes lacrnmanon blepharospasm salivation vomsting mus
cular cramps unrest apprehension and weakness Small doses
produce arteriolar constriction with elevation of the blood
pressure It 1s notew orthy that unpleasant effects are produced



Treatment of Hepatic Insufficiency

Dr. Paul A. Bunn: The conference on the treatment of
hepatic insufficiency will be opened by Dr. Daniel H. Labby
of the Rockefeller Institute. Work on this problem, now in
progress at the Institute, has borne results in the form of im-
portant therapeutic measures as well as of advances in under-
standing of the complex physiology of the liver.

Dr. Daniel H. Labby: Knowledge in the field of liver physi-
ology has been won laboriously, because liver functions are
not only multiple, but are often performed in co-operation
with other organ systems also ill-understood. Since rational
therapy must be directed at the physiologic mechanisms in-
volved, progress in the therapy of liver disease has awaited ad-
vances in many fields. Because of the progress in biochemistry,
nutrition, and metabolism, and the large experience in chn-
ical liver disease during World War 11, great strides are being
made in establishing the therapy of liver disease on a mor¢
secure basis than that of the past. We have time today to con-
sider the problems arising from two forms of hepatic infuﬂ'l'
ciency, acute infectious hepatitis and cirrhosis. The first isan
example of aberrant liver function resulting from a relatively
rapid and diffuse insult to the liver. Here a severe degree ©!
hepatic insufficiency may develop quickly. The second, cir-
rhosis, isan example of insidious, progressive insult 10 the‘llvﬂ' g
the clinical manifestations of which may not appear until late
in the disease. . .

Acute hepatitis has been considered to be 2 self-limited dis-
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ease Inover 375 cases studied at the Rockefeller Institute Hos-
pital there have been no deaths, although the general mortal
1ty of the disease 1s approximately 03 per cent Therapy
depends on early recognition, followed by bed rest and regula-
tion of nutnition during the acute phase, and the careful super-
vision of activity 1 convalescence

The value of bed rest 1n the acute phase may be exarmned
first An outbreak of hepatitis occurred 1 the US Army n
1942, resulting from the acadental 1noculation of over 100,000
soldiers with an 1cterogenic lot of yellow fever vaccine It was
observed that often the disease developed soon after a period
of exposure to inclement weather or prolonged physical strain
Comvalescence was frequently retarded 1n those individuals
hospitalized late 1n the course of their disease, and recrudes
cences appeared 1n those patients discharged after relatively
short periods of hospitalization Vigorous exercise too soon
after discharge from the hosputal had a similar effect It was a
matter of grave concern 1n the armed services to note the rising
number of hepatitis easualties developing 1n active war thea
ters Many of these cases required repeated hospitalizations
because they were returned to duty too early 1n convalescence
It was therefore, a matter of some military importance to de
termine the minimal hospitalization period, as well as the cr
teria for a “cure’ An analysis was made of the effects of
hospitalization, rest, and activity on the climcal course of 200
Naval cases at the Rochefeller Institute Hospital Many of the
Pauents had arrived promptly after onset of their disease,
others had been delayed en route because they had become a1t
while at sea, or had presented some diagnostic difficulty at first
Itwas possible, therefore, to examine the overall effect of these
Varying circumstances on the duration of convalescence and
the sevenity of the clinical course m the average case of hepa
tins

The Naval personnel with acute infectious hepatitss, ad-
mutted to the Rockefeller Inststute Hospital, were divided mto
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phosphorus, and carbon tetrachloride mnjury The mmportant
réle of nutritronal factors in Iiver disease was further indicated
by the discovery 1n 1924 that a depancreatized dog would die
with a fatty ltver even 1f insulin were admunustered, but that
groundup pancreatic tissue added to the diet would prevent
death Nune years later, 1n 1933, Rao, working m southern In
dia, discovered cirrhosis 1n a nonalcoholic group of nauves
living on a diet of rice, who also displayed other nutnitional
deficiencies Gilbert and Gillman reported a high incidence of
crrhosis i South African natives in whom other dietary de
ficiency diseases were common, and who subsisted on meager
amounts of corn (maize), occasionally supplemented by fer
mented cow s milk Rats fed the same diet also developed ar
rhosis There 15, however, some disagreement among patholo-
gists concerning the sumilarity of this curhosis to humn
crrhosis By 1939, when Goldschmidt and Whipple demon
strated the protective action of protern, the focus on the réleof
nutrition sharpened Scbrell produced cirrhosis in rats with
diets low 1 casemn and choline, and then demonstrated that
this was a reversible phenomenon when casemn and choline
wereadded to the diet Extensive regeneration and hyperplasia
of the Iiver accompanted this reversal "
It 1s this type of data that suggests the value of the hlgre
protemn diet The value of supplemental choline awatts 0
extensive clinical trial A study recently reported by A Jt
Beams, of Western Reserve Umversity, presents pemndena
data Twenty two cases of cirrhosis with ascites recen;cmn
Iugh protern diet alone and a similar number, a high P(I; i1
diet plus supplemental choline and cysune At the e:ad '
year, 12 of the cases treated with choline and cystine o
proved to the extent of losing ascites, the remaimng It s of
died Of the untreated group, only 6 were stll alve o
mterest that all of the rmproved cases had enlarged ln s
which may indrcate that they were early cases No comn:
made as to the exact dietary intake 1n the untreated cas
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The rationale of a low fat dict in arrhosis may also be ar-
gued from these facts since choline 1nd methionine are hipo-
tropic However, there 15 little convincing evidence that the
diets contuming moderate amounts of fat are harmful i ar
rhosts Indeed, an analysts of several so called low fat diets 1n-
dicates that much of the protein included 1s ipid bound, and
when metabolized affords a source of fat not usually calculated
m the diet In planning diets thercfore, dietrcians should con
sider lipoproteins as potential sources of fat The advantages
of fat in enhnaing palatability and affording better supplies
of fat soluble vitamins and certain essential unsaturated fatty
acids has been mentioned During the episodes of acute he
patic decompensation that punctuate the chnical course of
arrhosts, when high degrees of biliary obstruction are present,
digestive upsets may be avoided by a temporary reduction
fat intale

Emphasis has been placed on the nutrittonal factor m ar-
thosis by Patel. and his coworkers who observed the frequent
chinical comneidence of berber: and pellagra ike syndromes
m alcoholics and the occurrence of alcoholism in cirrhotic
patients They suggested there might be a correlation between
alcobolism and cirrhosis on the basis of coexisting nutritional
deficiencies They treated a group of currhotic patients with a
highly nutrious lugh protemn diet supplemented with large
amounts of vitamin B complex and brewer s yeast Of an un
treated control group 22 per cent were alie at the end of 2
years 435 per cent of the treated group were alive at the end of
this ime  Experimentally 1t 1s difficult to obtain water tight
evidence that vitamins of the B group protect the Iner from
injury or that the metabolism of this group of vitamins 1s
faulty duning hepatic insufficiency

Inthe case of vitamin A however, evidence 1s more pornted
Not only 15 95 per cent of vitamin A stored 1n the Inver, but
this organ 1s the only important site of the conversion of caro-
teneand the carotenoid prgments inta vitamun A. The vitamin
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A content of the cirrhotic liver may be as low as 10 per centof
normal, and at lewst 50 per cent of cirrhotic patients have
defective dark wdapticron and mght blindness (nyctafopia)
There 15, therefore reason to provide an adequate intake of
vitrmun A sotiree foods and to 1nsure that plenty of caratenes
are available for conversion to vitamm A within the capacity
of the liver to do so

An occasional cise with osteomalrcia and osteoporosis sug
gests the need for vitamin D Bule salts and 1dditional calcum
mught be utlized to msure adequate intestinal absorption
With high protein diets however, the calctum intake 1s ma
terially enhanced A depresston n vitamin K activaty 1 com
mon 1 long standing cirrhosts and 1s indicated by low pro-
thrombin values Too often one encounters prothrombin
levels that are fixed at moderately low levels and are ngdly
unresponstve to vitammn XK Clinical experience suggests that
fairly good residual liver function must remawn to permit an
effective response

The use of blood and blood products has recerved much at
tentton 1n nutritsonal problems during the war Worthy of at
tentzon are the studies of Thorn on salt poor human albumin
solutions as intravenous adjuvants n patients having lov
serum albumm levels He treated 5 cirrhotic patients for from
1 to 10 days with 50 Gm of albumn admimstered mtrasé
nously datly while mamtaining them on adequate daets ]w;lm
salt Those patients treated for from 1 to 3 days develope h:
dwresis and mobilized their edema with a resulting weig
loss In the absence of edema diuresis was not observed with
short pertods of treatment despite the presence of ﬁcrrc;sd C‘:i
spicuous elevation of the serum albumin was prodﬂﬁ mz’ o
portional to the amount of albumn admnustered Lz s
this albumn appeared m the urine and 50 to 80 per cen -
retained as measured by nitrogen balance studies ‘Thorn Sc 1:
gests this as a promising form of therapy in (1) the s;‘::am
rhotic patient who on dietary treatment alone can
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tamed tn positive mtrogen balince but who cannot clevate hus
serum albumin and (2) long standing acute hepatitis when
anorexin gravely compromses dietary mntake discouraging
positive nitrogen balance and normal blood albumin levels

We have had occasion to use this form of therapy 1n 6 cases
of arrthosis with ascites In all but 2 far advanced cases there
w1s an ympressive diuresis followed by disappearance of the
ascites One pitient fter one course of theripy has been free
of ascites for 3 months Another h1s been kept free of ascites
with occasional re treaitment wnd  without additional treat
ment has recently enjoyed 2 months without ascites A third
case required weckly abdominal paracentests prior to Albumin
therapy but has since begun to void freely and spontanecusly
and has had no further edema or ascites for 1 month A fourth
case now under treatment required paracentesis every 2
weels for a period of 5 months prior to therapy A dose of 100
Gm of alburmn given daily for 4 days has produced an im
mediate diuresis with absorption of the ascitesand edema The
fifth and sixth cases are far advanced but have shown some
diminution 1n ascites and edema with an accompanying diure
sis Although their improvement has been less dramatic than
that of the first four they have shown a visible increase
body tissue and decreased tendency for tissue wasting More
data are necessary for a final evaluation of this form of therapy

The value of a crude water soluble extract of Cohn s Iner
fraction G from which pyrogens have been extracted 1s under
scrutiny now at the Rockefeller Institute Hospital ind New
York Unnversity Medical Service of Bellevue Hospital One
may safely give 10 to 20 cc of thus extract diluted to 50 cc with
normal saline 2 to 3 times per week 1f prelimmnary tests of
tolerance and sensitn 1ty are worhed out first Statistics are now
being compiled on 2 year experience with a group of patients
whohave been allowed to eat a diet much of their own choice
but 1n addition have received 20 cc. of liver extract ntrave-
nously 2 to 3 times weekly
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While we have the impression that results have been
couraging, final conclusions await the completion of our an:
sis, However, three sets of data are available for a rough co
parison of treatment regimens in cirrhosis of the liver, T
work of Patek and his group has shown that in an untreat
control group of 386 cases taken from hospital records, only
per cent survived the first 2 years after the onset of some for
of hepatic decompensation such as ascites, edema, icterus,
hematemesis, In a treated group of 54 similar patients, close
observed while on a highly nutritious diet with large supp
ments of vitamin B and brewer's yeast, 45 per cent surviv
the 2-year period. '

The New York University group, employing  crude i
travenous liver extract, reports that at the end of 2 years, it
group of 33 cases of cirrhosis with ascites, treated by diet ar
moderate vitamin B supplementation, but not brewer’s yea
25 per cent survived. In 27 similar cases receiving the a8
dietary management plus crude intravenous liver extract, i
per cent survived the 2-year period. The group studied at !
Rackefeller Hospital has been a bit more fortunate. It w
composed of 33 cases of cirrhosis, repre_seming all forms 1
hepatic decompensation, treated with liver cxtra'cz and OE
served over a 2-year period. Of this group, 28 patients, or !
per cent, have survived to the present time, It should be 1
dicated, however, that these patients represent a more fort
nate economic group, and are probably more co-operativ
They have shown remarkable loyalty to bi ‘_Veegdy thesapys ;ﬂr‘
with few exceptions, have discontinued drinking :x!c"ohol.
cannot overemphasize the significance of these dxﬁercr;gc
since the more difficult and less co-operative patients studic
by Patek and the New York University group Pr?baglylz
clude severely addicted and chronically malnourishe _Bm
holics. In addition, it should not be forgotten th;}t our patie }
~were able to exercise wide selection in their diet, so tha:}i:
most cases it included a high-caloric and well-balanced
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with adequate complements of animal and dairy proterns and
natural sources of vitimins A more detailed analysis of our
data 1s being undertaken at the present time

The patient with cirrhosis s many requirements Most of
these m1y be met by a high protein, high carbohydrate,
moderate fat diet, supplemented wath vitamins A, K, and, per-
haps, D, the value of choline remuns controversial and awarts
greater experience On the basis of the wvailable evadence it 1s
reasonable to assume that ctrrhosis 15 1 multiple defictency
state, of which we recognize only a few specific deficiencies
which we can relieve It 1s rersonable, therefore to consider 2
dnerse type of adjuvant therapy for such a complex syndrome
imolving so many as yet unrecogmzed metabolic defects Tt1s
possible, 1n this manner, that with crude hiver extract we may
supply necessary factors not yet implicated

Dr § § Lichtman The question of bed rest 1s one which I
think needs no further emphasis here One should msist on
bed rest even 1n the mildest cases of infectious jaundice In the
past these have been considered too often as unimportant 11l
nesses

Anegative rutrogen balance exists in liver disease However,
wemust place these patients 1n a different category from those
mmmobilized because of fractures 1n whom the immobuliza-
tion appears to cause the negative nitrogen balance although
this factor may also operate 1n hiver disease Large amounts of
protemn are also needed for regeneration This would not
change the plan of treatment since the requirements of the
ailing Linver include huge amounts of proten Often becuse
of poor food intake prior to the onset of s 1llness the patient
has already depleted his protein stores

Every case of simple hepatiis or old fashioned catarrhal
Jaundice 1s a candidate for liver atrophy I think 1t 1s mostim
portant to have the patient under observation not only to feed
him well, but also to observe every change from day to day
When the patient 1s under constant supervision the physician
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s more likely to detect that posnt at which the disease proces
may advance 1nto a serious stage of chromc Iner discase and
act accordangly

As far as the factors of nutrition and dset are concemed, 1
find that the tendency now s for the younger phystcians to
think more about the new and forget the old Some of the con
cepts which we have held for years had their ongin n sound
laboratory work One of the oider, sound measures 1s the high
carbohydrate diet supplemented with intravenous ghicose 1
fustons Pathologists are now finding only rarely the type of
liver encountered more commonly three and four decades 220
when panents did not recerve the high-carbohydrate diet
Therapy 15 apparently modifying the pathologic prcture Fa
tients are now taking methionine and choline religiously but
unless the whole of the dietary wntake 1s also zealously super
vised treatment 15 mncomplete Whether or not choline proves
to be of permanent value 1 the treatment of liver disease 1
am 1mpressed with tts effect on the appeute Cholne may
bring about 1mproved appetite directly or mdirectly Tt may
correct vitarun B deficiency, or nfluence gastric motlity
through an acetylcholine mechanism Whatever the mecht
nism 15 the pattent receving cholme 15 better able to &
operate w1th the enforced feeding program because anoreia s
less marked Thus although given for ats hipotropic acuvt)
choline may prove to be of therapeutic value 1mn 2 different
manner

Recently a paper by Barker Capps and Allen appeared ﬂ;
the Journal of the American Medical Association, desmbl::
a new syndrome i which patients with hepatitis suﬂ'e:‘ed::z”e
lapse when they were permatted to leave thesr beds and eng :n
 activities prematurely Tis publication rendered :!igfso-
service not 50 much m the development of the theme ot 2 e
called new clinical syndrome but more sn vividly emPh“s‘gc’:
the need for continued bed rest m hepattis despite the b
¢hat the clincal impression 1s one of arrest of the disease
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wise to continuc bed rest from 4 to 6 weeks after hiver function
tests return to normal or become stabilized The patent 1s at
first permutted bathroom privileges and sitting at the bedside
The first venture outdoors 1s attempted from 4 to 6 weeks later
provided hiver function tests remain stabilized

1 would like to comment on the currently improved results
m patents with ascites The first set of data presented indi
cated that control cases treated with intravenous siline infu
sions fared as well as the expenimental group receiving choline
and methionmne The deduction secems obvious yet another
mterpretation s admissible In addition to intravenous siline
the control group was receving the optimum basic regimen
high protemn  high-carbohydrate diet etc The therapeutic
value of chohine and methionine per se 1n the experimental
group may be lost 1n a statistical survey of this type of matenial
A more satisfactory evaluation of these agents might be made
1n a group of patients with cirrhosis of long standing with 1n
numerable paracenteses and marked protein depletion The
studies to date are of imited value 1n ascertaining the specific
value of choline methionme or hver extracts i obtaining the
mmproved chinical results. The value of bed rest vitamm K
therapy and ample diet must also be rechoned with There 1s
a definite advantage in any method which reduces the number
of paracenteses required 1n the reduction of protein loss as
well as 1n reduction of the risk of peritoneal mfection

I would Iike to inquire about the cases recerving the salt
poor albumin How much albumin was given to bring about
the impressn e results? Was the quantity of albumin insigmfi
cant compared to the remarkable diuresis established or was
the albumin grven n such quantitses as to change the plasma
protein pattern and protein reserves in the tissues®

Dr Bunn Dr Labby would you care to comment?

Dr Labby Aslhaveindicated we have treated only 6 cases
The procedure was as follows In the morning patients were
guen 25 Gm of albumun dissolved 1n 100 cc which 1s ad
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ministered rather rapidly. They can be given an additional
25 Gm. in the afternoon so that the tatal intake for the day
would be 50 Gm. of albumin. We discovered Iater that as much
as 200 Gm. of albumin could be given in one day with perfect
safety. In one case, the initial plasma albumin was about 19
Gm, per cent. Following 2 days of 200 Gm. of albumin daily,
the plasma albumin rose to approximately 2.8 Gm. per cent.
Is that correct, Dr. Shank?

Dr. Robert E. Shank: It finally reached 4 Gm.

Dr. Labby: After how much total therapy?

Dr, Shank: After 500 Gr. of albumin.

Dr, Sidney Greenberg: One of the remarkable effects foliow-
ing the use of albumin, in some cases, is the immediate tend-
ency toward reversal of the albumin-globulin ratjo, as though
the patient were better able to utilize globulin. In such cases
the globulin level may drop while the total protein remains
the same. Do you find that to be true?

Dr. Labby: Yes, with supplements of albumin, because the
total plasma albumin can be so materially enhanced, the tote{l
protein may even rise despite falling globulin values. Thereis
also an increase in plasma volume so that at least part of the
effect on the globulin is due to dilution.

Dr. Greenberg: 1 would like to ask two questions. How “_‘“d‘
salt is in your diet? In these patients with cirrhosis of-theh"ﬂ"ir
was it thought that the ascites developed because of increase
portal pressure? . of

Dr, Charles L. Hoagland * : We know that in some €35¢S
cirrhosis there is portal hypertension and that can account for
the fluid. However, the experiments performed on the surl-
gical service of Presbyterian Hospital indicate that the porot:
pressures as measured from the splenic vein do not always Cc .
selate. Consequently, the tendency to ascites may have mor

it than that.
Dr. Labby: About the salt, Dr. Greenberg, at the present

¢ Dr. Hoagland died August 2, 1946,
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time we have patients on what we cill a low salt diet The food
1s cooked with salt, but the patient gets none on the tray Asa
substitute, a salung agent which does not contun sodium
chloride 1s used

Dr Greenberg Would you comment on the use of the mer-
curial druretics 1n patients with edemn due to cirrhosis®

Dr Labby 1 can give my own impression It may work
temporanly but it does not strike at the basis of the mechamism
of edema formauion, the hypoproteinemza It 1s certainly the
uncommon case of hepitic decompensition which 1s appre
ciably benefited by mercumnal diuretics

Dr Hoagland Often they are completely meffective

Dr Labby Yes most cases appear to be relatively refractory
to mercurial diuretics

Dr Walter Modell 1 have just reread the conference on
mercurial diuretics 1n the first published volume of these con-
ferences, 1n which considerable discussion fails to arrive at an
explanation for the difference between the action of the mer
curial diuretics 1n cardiac ascites and cirrhotic ascites Perhaps
you can give us the answer Why 1s 1t that usually there 1s a
dramatic result 1n cardac farlure and so frequently none at all
1n the case of the ascites and edema of cirrhosis®

Dr Labby If the mercurial diuretics act 1n part by mcreas
ing salt excrenion one would expect a greater effect in cardiac
failure with ascites than 1n arrhosis with 1ts associated hypo-
proteinema

Dr Hoagland Some of us believe that there may be a hor
monal influence which contributes to the picture of currhotic
ascites It 1s hecoming increasingly evident that there are large
amounts of estrogenic substances which appear in the urine
Certainly, the estrogenic substances can modify water balance,
as we hnow 1n the premenstrual and similar states, where the
estrogenic output may reach great heights In the male the
17 Letosteroids which ndicate the course of androgenic me
tabolism are greatly diminished 1n the urnine We know, more-
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over, that in most cases with ascites, there is a phenomenal in-
crease in antidiuretic substances in the urine. I thinh all these
things have to be taken into account for the final explanation
of the phenomenon of ascites. Certainly these factors are of les
importance in the ascites of nephrosis and of cardiac failure,

Visitor: Dr. Lichtman mentioned the importance of the
early detection of unfavorable signs in liver disease. I would
like to know what the signs are and what can be done whea
they are detected.

Dr. Lichtman: Patients who are under active treatment,
whether jaundiced or not, and who show signs of liver damage,
must have a battery of liver function tests performed at leastat
weekly intervals, to observe the various aspects of the course
of the disease, These indicate whether the patient is improvin
or not, even though the degree of visible jaundice appears l{ﬂ'
changed. The tests include the albumin-globulin ratio. A Tise
in albumin and,Zor total protein is a very favorable sxgn»f\
normal albuminemia which drops, say 50 per cent, in spit¢ of
therapy, would be an ominous sign. The cholesterol cs!t;
fraction is also significant. A decline in the total cholesteft?
and the ester fraction simultancously indicates progressiie
liver damage. The galactose tolerance test often helps to dit:
ferentiate liver damage from biliary obstruction. When rov-
tine facilities are not available for the estimation of amin®
acids in the blood, the urea-nonprotein nitrogen ratto is most
helpful in advanced hepatic failure. A rise in the blood ﬂg:‘:
protein nitrogen and a fall in the blood urea are found l:inare
these circumstances. Additional routine tests performe i
the icterus index, the bromsulfalein test, f}'c ceph.ﬂ ls
cholesterol flocculation, and thymol turbidity refcf“:‘“is‘
Guided by the results of these tests, the atfendmg p.hl)’slc;s"‘;m 3
in a better position to determine the severity of the illne
treat the patient more intelligently.

Dr. Thomas P. Almy: The use of pas ot i a
been suggested when the oral intake is not adeq

renteral amino acids has
cute
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hepatitis. T wonder if we need fear the failure of deamination
of these substances in the liver.

Dr. Hoagland: 1 can cite some experimental work. We have
studied not only the ammonia nitrogen but the total nitrogen.
‘The excretion of homologous keto acid appearing after var-
ious amino acids provides important information. These can
now be measured with considerable easc. We have not encoun-
tered much difficulty on the part of the decompensated liver to
deaminate amino acids. This is evident from the extraordi-
nary amounts of keto-acid and heto derivatives excreted, which
show that the deaminating mechanism is intact although the
metabolism of amino acids is incomplete. Only in very ad-
vanced states of hepatic insufficiency is there failure to de-
aminate. In none of our cases of hepatitis, and over 100 were
studied with that in mind, was there any evidence of impaired
deamination in so far as it was reflected in ammonia excre-
tion and in the excretion of homologous acids of keto hy-
drates.

Dr. Labby: I think it might be mentioned in that respect
too, Dr. Hoagland, that a patient may die from lver insuffi-
ciency with a normal blood urea nitrogen.

Dr. Hoagland: That happens very frequently.

Dr. Bunn: I would like to ask one question. You suggested
all patients with acute hepatitis should refrain from alcohol.
Is that restriction permanent?

Dr. Labby: We happen to be working with a group of men
who are in the Navy, and we appreciate, therefore, that we
have two strikes against us. The usual warning to the patient
about alcohol is certainly not to drink at all during the 10-day
leave period that follows convalescence. The patient on final
discharge from the hospital is warned that at least a 6-months’
period should elapse before hard liquor is taken. They always
ask, “How about an occasional beer?” Since one beer usually
leads to another, complete restriction is probably advisable.
How completely they will accept this is an individual matter.
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The restriction, however, extends at least 6 months in a case
which has gone on to measurable damage.

Dr. Almy: As 1 recall, Dr. Hoagland suggested that some of
these cases of hepatitis go on to actual cirrhosis. What propor-
tion of patients with cirthosis have developed it because of a
preceding hepatitis?

Dr. Hoagland: In our series, at [east, that is undecided at the
moment, because the patients have not been observed for 2
long enough period. Some of these cases have been discharged
with all the criteria of recovery, but some of them may develop
cirrhosis eventually.

Dr, Lichtman: We have some information on that in Dr.
Patel’s monograph on the records of over 400 cases in the files
of several large hospitals in New York City. Of the patients

with portal cirrhosis, 6 per ce o istory of previous at-
tacks of jaundice. On this basi sumed that the cir
rhosis was a posthepatitic comp

Dr. Hoagland: 1f hepatitis w tant caunse of ci
rhosis we should expect toseem anwedoamo
the numerous cases of hepatitis.

Dr. Labby: The figures for th epatitis va
in the literature, from 3 toas muc Weare o
now recognizing cases of acute i “s with
jaundice; they may have liver en der

and the entire syndrome, but may
tient with cirrhosis, therefore, may
diagnosis never suspected because of

SUMMARY
Dr. Harry Gold: The conferenf:e th
the treatment of hepatic insufficiency,
infectious hepatitis and hepatic cirrho
Infectious hepatitis is a common d
million people in the United States. It
is the rule after a protracted period o

/
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tion has been made that some of these cases may be the pre-
cursors of hepatic cirrhosis although 1t seems to be clear that
most cases of hepatic cirrhosis represent an independent dis
ease which runs an msidious course and usually comes under
treatment 1n the advanced stage mn which the disabality 1s
largely the result of hepatic insufficiency
The spearfic therapeutic needs i any particular case of infec

tious hepatitis for the most part arc inferred from metabolic
studies the nature of the disturbances in blood chemustry,
and from the results of a variety of liver function tests which
may show such disorders as an abnormnal nitrogen balance low
blood proteins with disturbance in the normal blood protemn
pattern diminished prothrombin and diminished storage and
utilization of various vitamins The same tests provide useful
guides to the course of recovery While 1t does not necessanily
follow that abnormahittes such as Jow blood proteins or low
blood prothrombin or the like can be corrected by the admin
stration of the corresponding agents experience has shown
that the feeding or the parenteral admimistration of those ma
tertals which are quantitatively subnormal 1n hepatic msuffi
ciency has a beneficial influence on the course of the dis
case

Opinion appears to be unanimous that bed rest 1s of para
mount importance 1n the recovery from infectious hepatitis
The disease shows a very himited tendency to subside whale the
patient 1s up and about 1t lasts on the average about a month
if the patient 15 put to bed shortly after the onset but if the
pauent 1s up and about for a period of let us say a month
after the onset he may sull require a period of about a month
of bed rest to 1nsure recovery

The hiterature contains reports of special benefits derived
from various specialized diets In the conference today we
have heard from those with a large experience 1n the treatment
of these cases that no specal diet does any better than one that
1s well balanced and hngh in calories This one was suggested
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as optimal: 400 Gm. of carbohydrate, 125 Gm. of protein, and
from 80 to 90 Gm. of fat, The fat not only adds to the calories
but makes the food more palatable, This helps to solve the
problem of an adequate caloric intake, since these patients
suffer with anorexia and their nutritional state js apt to de-
teriorate unless an intake of sufficient calories can be insured.
If there is appreciable lowering of the blood prothrombin
level, vitamin X by parenteral administration is added. I the
blood proteins are significantly lowered, parenteral prepara-
tions are tried, such as protein hydrolysate, whole blood, hu-
man plasma, or albumin. Specific measures directed in part
toward reversing the process in the liver itself, such as choline,
methionine, and the Cohn fraction G of liver have been tried,
but there is as yet no satisfactory proof that they alter the
course of the disease.

In the management of hepatic citrhosis, essentially the same
principles are utilized. A diet similar to the one prescribed for
infectious hepatitis may be used. Since the disease is one of
long duration, depletion of vitamin stores may become 2 mat-
ter of considerable importance, especially vitamin A which is
stored largely in the liver. Vitamin D and K may be absorbefi
poorly. Large doses of all of these are often desirable. There is
some indication that the Cohn fraction G of liver may prove
to be useful. The edema and ascites due to hepatic cin‘hO.SIS are
somewhat resistant to treatment. The mercurial diuretics are
of some value. The salt-poor albumin introduced by Thorn
has proved useful in some cases for the control of the disturb-
ance in water metabolism of the cirrhotic patient.

In hepatic insufficiency, fried fats should be withheld, and
alcohol, because of its damaging action upon the livtr: is con-
traindicated. In the use of such medications as morphine and
the barbiturates, attention needs to be paid to the matter of
doses and intervals between them, since these agents depend
fargely on liver function for their elimination. s 2

Patients with hepatic insufficiency are poor surgical risks,
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factor which requires special attention in relation to elective
surgery, *

As matters stand in the treatment of infectious hepatitis and
hepatic cirrhosis, measures are directed chiefly toward the
maintenance of general nutrition. Although observations in
animals provide interesting possibilities, there are as yet no
specific agents which are known to reverse the abnormal proc-
ess in the human liver. However, it may well be that the main-
tenance of a satisfactory metabolic balance may protect the
liver and help to restore its structure and function, The fact
remains that with such measures as have been outlined in the
conference today patients with infectious hepatitis recover
more quickly, and patients with hepatic cirrhosis live longer.
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from 80 to 90 Gm. of fat. The fat not only adds to the calories
but makes the food more palatable. This helps to solve the
problem of an adequate caloric intake, since these patients
suffer with anorexia and their nutritional state is apt to de-
teriorate unless an in_take of sufficient calories can be insured,
If there is appreciable lowering of the blood prothrombin
level, vitamin K by parenteral administration is added. If the
blood proteins are significantly lowered, parenteral prepara-
tions ave tried, such as protein hydrolysate, whole blood, hu-
man plasma, or albumin. Specific measures directed in part
toward reversing the process in the liver itself, such as choline,
methionine, and the Cohn fraction G of liver have been tried,
but there is as yet no satisfactory proof that they alter the
course of the disease.

In the management of hepatic cirrhosis, essentially t_he same
principles are utilized. A diet similar to the one presc.nbed for
infectious hepatitis may be used. Since the disease is one o
long duration, depletion of vitamin stores may become a mat
ter of considerable importance, especially vitamin A whichis
stored largely in the liver. Vitamin D and K may be absorbed
poorly. Large doses of all of these are often desirable. Thereis
some indication that the Cohn fraction G of liver may prove
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factor which requires special attention 1n relation to elective
surgery

As matters stand 1n the treatment of infectious hepantis and
hepatic cirrhosis measures are directed chiefly toward the
mantenince of general nutritton Although observations in
ammals provide interesting possibtlities there are as yet no
specific agents which are known to reverse the abnormal proc
ess 1n the human hver However 1t may well be that the main
tenance of a satisfactory metabolic balance may protect the
Irver and help to restore 1ts structure and function The fact
remains that with such measures as have been outlined 1n the
conference tod1y patients with mfectious hepatius recover
more quickly and patients with hepatic cirrhosis hive longer



Management of Pun Due to Muscle Spasm

Dr Harry Gold The conference today 15 on the subject of
the relief of pain which arises 1n association with the contrac
tion of muscle In some respects the problems here are similar
to those of pain arising in other structures Central analgesic
agents such as morphine, codeme dermerol and salicylates re
lieve pun 1n muscles as they do other forms of pain Muscle
pain however also presents some special problems i therapy
Drugs are used 1n the case of muscle pain not enly to reduce
perception of pain in the bramn centers but to attempt to relax
the muscle presumably for the purpose of ehminating the
source of the pamnful impulse The term muscle spasm s
often applied 1n relation to these problems and the drugs em
ployed for the relief of such painful states are classified as antt
spasmodic agents

The conditions are numerous namely the pain of coronary
artery disease peptic ulcer, spastic colon biliary colic renal
colic mtermuttent claudication menstrual pamn labor pan
and pan 1n varzous disorders of the sheletal muscles

Iam not sure that we are altogether clear on what 15 happen
1ng 1n the so called spastic muscle which gives rise to pain and
how we expect the drugs to act in order to relieve the pam Per
haps a discussion of these matters may help to crystallize some
of the 1ssues

I am nclined to the view that when pain occurs 1n assota
tion with the contraction of a muscle 1t mdicates 2 pathologic
state or some secondary factor but not the contraction per s¢
The voluntary contraction of the biceps muscle of the athlete
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may be so extreme as to convert the muscle into an almost
stony hard mass, but 1t doesn t hurt The contraction of the
postpartum uterus 15 stony hard 1t also doesn’t hurt In the
fluoroscopic examination may be scen a sustauned spastic
contraction of the pylorus making 1t impossible for barium to
pass yet this 1s usually quite painless The bartum meal fre
quently discloses mtense and long lasting spasuc areas 1n the
gastrointestinal trict, which produce no pain I am not aware
of any satisfictory evidence that the normal contraction of a
muscle 15 competent to produce pain This 1 believe, 15 the
same as saymng that a spasm  of muscle in and of wself does
not cause pain The pain 1s produced by other factors such as
distortion of muscle, tearing of muscle fibers stretching of
muscle, tension within a hollow wviscus 1schemia resulting
from the sustamned contraction of muscle and traction upon
other structures by spasm as may occur 1n the case of the mes
entery of the gastromntestinal tract

It 1s well known that skeletal muscle 1s sensitive to pamn If
you pinch 1t 1t hurts If you inject a little hypertonic solution
1nto the sheletal muscle 1t may cause very severe pamn These
do not nvolve muscle contraction

A sheletal muscle whach 1s exercised violently develops pain,
not as the result of the contraction but 1n all probability, as
the result of the accumulation of metabolites or as the result of
muscle injury

Ischemia per se i muscles does not readily produce pain
One can completely occlude the circulation to the arm and the
arm will remain painless for a long time, unless the muscles
are made to contract during the 1schema 1n winch case the
pain producing metabohites accumulate

The sudden violent cramp m the calf muscles which nearly
throws a patient out of bed with excruciating pain 1s not the
Tesult of a contraction but of distortion of the muscles, a part
of the muscle contracts violently, producng pulling and tear-
g effects upon the rest of the muscle This 1s not a case of
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Dr. Harry Gold: The conference today is on the subject of
the relief of pain which arises in association with the contrac:
tion of muscle. In some respects the problems here are simifar
to those of pain arising in other structures. Central analgesic
agents such as morphine, codeine, demerol, and salicylates re-
lieve pain in muscles as they do other forms of pain. Muscle
pain, however, also presents some special problems in therapy.
Drugs are used in the case of muscle pain not only to Teduce
perception of pain in the brain centers but to attempt to relax
the muscle presumably for the purpose of eliminating the
source of the painful impulse. The term “muscle spasm” is
often applied in relation to these problems, and the drugs em-
ployed for the relief of such painful states are classified as anti-
spasmodic agents.

The conditions are numerous; namely, the pain of coronary
artery disease, peptic ulcer, spastic colon, biliary colic, rcr_lal
colic, intermittent claudication, menstrual pain, labor pai,
and pain in various disorders of the skeletal muscles.

1 am not sure that we are altogether clear on what is }{appem
ing in the so-called spastic muscle which gives rise to pain, and
how we expect the drugs to act in order to relieve the pfun. Per-
haps a discussion of these matters may help to crystallize some
of the issues, ) .

1 am inclined to the view that when pain occurs in assotia-
tion with the contraction of 2 muscle, it indicates a Pathologlc
state or some secondary factor, but not the ner e
The voluntary contraction of the £*
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may be so extreme as to convert the muscle into an almost
stony hard mass but 1t doesn t hurt The contraction of the
postpartum uterus 1s stony hard 1t 4lso doesn ¢ hurt In the
fluoroscopic examimation my be seen a sustamned spastic
contraction of the pylorus making 1t impossible for barium to
pass yet this 1s usunlly quite punless The brrium meal fre
quently discloses intense and long lasting spastic areas an the
gastrointestinal trict which produce no pain I am not aware
of any satisiactory evidence that the normal contraction of a
muscle 15 competent to produce pain This I believe 1s the
same as saying that a spsm  of muscle 1n and of 1tself does
not cause pain The pain 1s produced by other factors such as
dustortion of muscle tearing of muscle fibers stretching of
muscle tenston within a hollow viscus schemia resulting
from the sustained contraction of muscle and traction upon
other structures by spasm as may occur 1n the case of the mes-
entery of the gastrointestinal tract

It 15 well known that skeletal muscle 1s sensitive to pain If
you pinch st 1t hurts If you inject a little hypertonic solution
mio the sheletal muscle 1t may cause very severe pain These
do not mvolve muscle contraction

Asheletal muscle which 1s exercised violently develops pain
not as the result of the contraction but 1n 11l probability as
the result of the accumulation of metabolites or as the result of
muscle injury

Ischerma per se 1n muscles does not readily produce pain
One can completely occlude the circutation to the arm and the
arm will remain pamless for a long time unless the muscles
are made to contract during the 1schemia 1n which case the
pain producing metabolites accumulate

The sudden violent cramp 1n the calf muscles which nearly
throws a patient out of bed with excruciating pan 1s not the
result of a contraction but of distortion of the muscles a part
of the muscle contracts violently producing pulling and tear
ing eflects upon the test of the muscle This 1s not a case of
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Dr Harry Gold The conference today 1s on the subject of
the relief of pain which arises 1n association with the contrac
tion of muscle In some respects the problems here are symlar
to those of parn arising 1n other structures Central analgesic
agents such as morphine, codeine, demerol, and salicylates re
lieve pun 1n muscles as they do other forms of pam Muscle
patn, however, also presents some special problems n therapy
Drugs are used 1n the case of muscle pain not only to reduce
perception of pain 1 the brain centers but to attempt to relax
the muscle presumably for the purpose of elimimating the
source of the panful impulse The term “muscle spasm’ 15
often applied 1n refation to these problems, and the drugs em
ployed for the relief of such painful states are classtfied as ant:
spasmodic agents

The conditions are numerous, namely, the pam of coronary
artery disease, peptic ulcer, spastic colon, bihary colic, renal
coli, mntermuttent claudication menstrual pain, labor pan,
and pun m various disorders of the sheletal muscles

1 am not sure that we are altogether clear on what 1s happen
1ng 1n the so calfed spastic muscie which gives rise (o paut and
how we expect the drugs to act in order to relieve the pain Per
haps a discussion of these matters may help to crystallize seme
of the 1ssues
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uon with the contraction of a muscle, 1t indicates a pathologic
state or some secondary factor, but not the contraction per se
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ically, its benefits are still equivocal in cardiac pain, leg pains
due to vascular discase such as arteriosclerosis or thrombo-
angiitis obliterans, Raynaud’s disease, and muscle pains of
biliary and gastrointestinal origin, I am not sure of the reasons
for the poor account this drug has given of itself. Perhaps we
ought to consider much larger doses since as much as I Gm. in
a single dose is said to be nontoxic.

Atropine is the standard antispasmodic agent used for the
relief of pain arising in relation to the contraction of all
smooth-muscle organs. It is usually employed cither in the
form of tablets of atropine sulfate or in the form of the tinc-
ture of belladonna, The usual dose is 0.5 to 1.0 cc. of the tinc-
ture which is equivalent to from 0.15 to 0.3 mg. (Y00 t0 Y00
grain) of atropine. The physiologic basis for the use of atropine
as an antispasmodic needs to be re-examined. Atropine acts by
blocking the functions of the parasympathetic, but the gastro-
intestinal tract is notoriously resistant to this action of atro-
pine so that, in animals, even after doses’equivalent to 130 mg.
for a man, electrical stimulation of the vagus still causes con-
traction of the gastrointestinal tract. There is further the fact
that the gastrointestinal tract enjoys great autonomy, so that
even when the vagus has been severed, the tract is capable of
performing its usual motor activities and engages in motor
perversions. These facts, therefore, indicate that on theoretic
grounds atropine may be of no value at all in pain resulting
from abnormal gastromntestinal motor functions. Several years
2go Dr. Walter Bastedo made an interesting survey of the
evidence concerning the action of atropine in gastrointestinal
spasm. The indications are that it may not relieve spasm of the
stomach. How, then, can we explain the fact that it sometimes
relieves pain in the gastrointestinal tract? There are several
possible mechanisms, but I would ask you to consider this one,
namely, that atropine diminishes the tone and motility of the
stomach and intestines. As the result of atropine administra-
tion, it may take as much as four times the normal length of
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prevention or the relief of the pain of effort angina Although
there 1s some expertence indicating that a gallbladder or renal
colic 15 sometimes relieved by a dose of nutrite, the nitrite 15
on the whole, not very satisfactory for these purposes I have
often wondered why 1t 15 that 1ts effect n cardiac pan should
be so outstanding, and 1ts effect 1n other conditions assocrated
with so called muscle spasm should be so shight It may well be
that 1n the case of coronary disease, 1t 1s only necessary to relax
the vessels to relieve 1schemia, however, wn other types of
smooth muscle pan, the chief problem 1s disturbed motility
with the development of tensions and distortions which may
continue even 1 the face of 2 degree of relaxation of a spastic
arex Differences m sensitivity of smooth muscles of dufferent
areas may be a factor

The xanthines, such as amnophylline, or theobromine
and sodium acetate are farly general smooth muscle-reluing
agents They are used with some success for the relaxation of
the bronchial musculature 1n asthma They are used a great
deal by oral adminustration for the control of the pamn of an
gina pectorss. I doubt that they have much value by oral ad
mnstration The mtravenous dose of 0 25 Gm of aminophyl
line produces fleeting relaxation of the coronary vessels and 1s
occastonally useful for that purpose In most of such cases if
not 1 all, the nutrite under the tongue 1s equally, 1f not moré
effective ;

Papaverine relaxes smooth muscle It 1s sad to exertits
fect chtefly 1n hypertonic states allowing normal motor actI[V
1ty to continue, although there 15 ndicaton that tone amp;
tude and frequency of contracttons are diminished It 1sgive
11 doses of 30 to 80 mg of the hydrochlorsde exther orally i
or travenously The e\:perlmental resu(;ts
promise a great deal for this drug in the trcatmen‘li of ffl?er‘c
tions requiring the relaxation of smooth muscle, an ytd ol
1s not a single climical condition mn which 1t has beelr_l {15; Chn
1 which the promises have been satisfactonly fulfilte

tramuscularly,
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terms, ‘ contraction” and “spasm,” 1n connection with what
you sud about pun I would agree that a simple contraction
of normal muscle does not cause pam Very strong electrieal
stimulation of normal muscle 1s not painful, but when we use
the term spasm,’ 1 think we bring 1n another connotation, a
secondary factor, and that 1s the time factor When we say
“spism,” we have in mind a contraction which lasts over a
period of time This probably results n local 1schemia with
wischemic pain I do not think the two words should be used
without making that distinction

Dr Harold G Wolff That s all right 1f you wish to define
them that way, but I did not think that spasm tself has neces-
sanly anything to do wath circulation

Dr Travell 1think it connotes a time factor, that 1s, 2 pro-
longed contraction rather than a stmple twitch There are ex-
periments which show that in tetanic contraction the blood
flow 1s markedly reduced

Dr Gold Theres the fact to which I referred, thata cramp
of the leg becomes pawnful almost the 1nstant the contraction
begins That pamn couldn t be due to 1schemia I believe the
term ‘ spasm’ would embrace this condition I am inclined to
doubt that the time factor 1s important.

Are there any questions from the upper rows? I do not think
we have yet found the combination for securing sufficient par-
ticipation from the back rows Perhaps we ought to sit 1n the
back row

Student Iwould like to ask Dr Wolll how pain arises when
you inject hypertonic salime mto a muscle

Dr Wolff 1 would assume that that 1s a direct sumulation
of the pain end-organs by a chemical irritant I do not belteve
it has anything to do with the fact that 1t 15 1n muscle It1s sim-
ply bringing a chemical agent, a strongly hypertonic agent, in
contact with the pain end-organ

Student There 1s no muscle spasm?

Dr Wolff There may be secondary muscle spasm which
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fective relaxatton of the stomach and also of the colon Incom
parison with atropine on the same subjects, 1t has been found
that a dose of 50 mg mtravenously causes the same effect as0 6
mg of atropne, withaut the undesirable effects of the atropine
In spite of the strong indications of therapeutic value m the
compounds which I have mentioned, the relief of pam m as
socration with smooth muscle contraction 1s far from satisfac
tory. I wonder whether the inadequacy of all of these com
pounds may not be due chiefly to the brevity of therr acuon
Calcaium produces dramatic relief of lead colic and also m
some cases, of renal and biliary colic after an intravenous dose
of from 0 25 to 1 Gm of calcium chloride n a 5 per cent solu
tion One needs approximately 3 times as much for an equiva
lent amount of calcium 1n the form of calctum gluconate The
relief may be transient or may last for several hours The
mechanism of 1ts action remains obscure, for in anumal expen
ments 1t fails to thibit peristaltic movement
Tissue extracts are widely used to control nonstriated
muscle pun They have had considerable vogue in treatment
of pun of vascular disease Depropanex, a deprotenated pan
creatic extract, has come 1n for a good deal of current attention
n the treatment of leg pains in connection with penipheral
vascular disease and termuttent claudicatson An intramus
cular mjection of 2 or 3 cc every other day has been stated to
enhance the capacity of these patients for muscle acuvity with
out patn My own experience with 1t 1s not at all encouraging
Is 1t not agamn chiefly a matter of brevity of action? Anntra
venous tnjection causes a vasorelaxation lasting 151020 mgnt
utes That doesn’t quute fit the accounts 1n the hiterature ‘d?c
patients will carry on better over longer periods of time aST o
result of an intramuscular injection a few tmes 2 week i
use of tissue extracts as vasodilators 1s now a farrly old stery e
goes back about twenty years There 15 2 large and OPU";’SS‘S
Iiterature, but the clinical results do not bear critical anal Vmc
Dr Janet Travell 1 should like to ask a question about
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the relative 1schemin When he tries to lie flat, the tension on
these muscles produces sufficient discomfort to heep him
awnake He will often sty that he 1s comfortable 1n bed when
he lies with his knees drawn up Agun, 1t 1s not the contrac-
tion of the muscles but the tension upon partially contracted
muscles which hurts

When Dr Stimson discussed the treatment of poliomyelitis
1n one of our conferences, he mentioned the fact that patients
are allowed to assume whatever position seems most comfort
able, and the limbs are supported 1n those positions. In that
way he avoids the stretching of the spastic muscle, since 1t 1s
the stretching and not the spasm which 15 pamnful He sug-
gested this as a means of treating the pain of muscle spasm
while the Sister henny packs were being applied for the pur-
pose of relasing the spasm 1tself

I thought we might learn something about the relxtion be-
tween sudden muscle contractions and pain from the exper1
ence with the use of metrazol convulsions in mental disorders
I discovered, however, that these patuents develop a confu-
sional state with loss of orientation just before the convulsions
and are not 1n a position to give an account of whether the
sudden muscle spasms caused pain although it 1sa fact that the
total experience leaves them with sore muscles

Dr Walter Modell 1 have read accounts of convulsions due
to strychnine poisoning The one by Stalberg and Davidson
mthe J.AM A (July 8, 1933) described a particularly long-
drawn-out course Pain was not an outstanding symptom
There was some back and neck pain, but the long and violent
convulsions seemed to be associated with terror, a sense of suf
focation, and anxiety, but not with pain The same 13 true
of the muscle spasm of tetanus There 1s a good deal of sud
den as well as sustained contraction of muscles with spasm 1n
these cases and there 1s a great deal of pain 1n association wath
them The fact, however, that such patients may also show
marked muscular spasticity, such as rigidity of the jaws which
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pain, a maximum 1nvoluntary contraction, as occurs 1n spasm,
would not cause pain unless there were something abnormal
about the movement of the muscle, namely, something n the
nature of abnormal pulls, distortions, and tensions?

Student How do you explain the fact that patn of muscle
say of the leg, arses 24 hours after an unusual exercise whereas
a muscle accustomed to the exercise does not develop pain?

Intern The usual answer to that 1s the P factor A blood
pressure cuff, inflated on the arm so as to occlude the arcula
tion, may be left 1n place for 1 to % of an hour without pain
but pan develops rapidly when under those conditions the
muscle 1s made to contract. The difference 15 said to be due to
the development of a metabolic pain factor It 1s, therefore,
not the want of oxygen by atself or the want of any other factor
1 the blood which causes the pan The pain results from 2
factor which develops when a muscle contracts without ade
quate blood supply

Dr Travell In connection with sore muscles after unac
customed exercise, I would point out that 1t 1s not contraction
which hurts, but rather stretching of the muscle If you X
amine your own experience the next time you develop such
muscle lameness, you will find that the muscle 15 tender to the
touch, does not hurt when 1t shortens and causes pain when 1t
1s lengthened If 1t happens to be the calf muscles that are 11
volved, dorsiflexton of the foot 1s the movement which sets oft
pamn, 1if 1t 15 the hamstrings, straightening the knee sets Ofi
pain Sore muscles are often somewhat harder than normad
muscles Therr tone 15 high, and the stretch of contracte
muscle gives rise to pain

Dr Gold In this connection we might bring togethe
types of expertence As Dr Hansson pointed out, mparrment
of the circulation Ieads to contraction of the muscle The p2
tient with occlusive vascular disease of the extrematies often
finds 1t one of his greatest difficulties to Lie flat on hus back Th;
flexor leg muscles are 1n a state of high tone as the result of

r other
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of very frequent occurrence This 1s a condition which gives
fise to @ greit many symptoms  gaseous distention distress
constipation  loose bowel movements sometimes niusea
sleeplessness and loss of weight A good many people feel that
1t 15 the most common cause of Abdominal distress and some
go so far as to say that 1f we could mke 2 better diagnoss of
tlns condition there would be less people operated on for
chromic appendicstss 1t 1s found 1n both men and women
There are many causes Some people feel that irntative ca
thartics are a very frequent cause A smaller number of cases
are probably due to carbohydrate fermentative changes In
these cases one finds acid stools that are mushy and contain
bubbles of gas I think much rarer 15 the type due to excess
protein putrefaction where one finds an alkaline stool Theo-
retically the treatment would be very simple 1if the 1ntestinal
flora could be changed We had an epidemic of acidophilous
milk treatments a few years ago 1t was sold m all the drug
stores Another cause almost as frequent as the use of imtatrve
cathartics 1s the overexcitability of the vegetative nervous sys
tem due to stress and stramn fatigue worry overwork famuly
difficulties and the wear and tear of modern hife 1n general In
such cases people suffer from many persistent and varying
gastromtestinal symptoms Abdominal exanunation 1s hikely to
Teveal a ropelike colon on the left side There may be a bogay
distended cecum You have probably all seen this condition
which has now come to be called the spastic colon The \ ray
helps in the diagnosis At the end of twenty four hours a lot of
chopped up discrete masses of barium are seen particularly on
the left side and if one gives the patient a barium enema one
finds there 15 a narrowed cecum

As to the trewment bed rest the apphication of heat where
possible and diet are the important factors Probably one of
the most important measures1s a bland diet which at first cuts
out raw fruits and raw vegetables iced drinks coffee 1mitants
of alllunds and alcohoal We all use the gastric sedatives 15,
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1 never heard that statement made by one from your depar
ment or sumilar departments before I agree with you abso
Iutely I think that the effect of atropine administered i the
usual climical doses 1s due to the personality of the doctor who
gves it

Dr Gold Dr Palmer, how do you manage the problemsof
pain with spasm in the gastrointestinal tract?

Dr Douglass Palmer There are several areas of spusm
the gastromtestinal tract A word about cardiospasm 1t 1snot
a very frequent conditron and 1t 1s necessary to distngussh it
from cancer Mechanical dilatation s the only effective treat
ment Inmy enperience, belladonna phenobarbital andother
sedatives have been of no assistance n such a case Spamin
the rectum, or anal spasm 1s very common and extremely put
ful The dagnosis 15 frequently overlooked and the condttion
15 often badly treated It 1s almost always due to a lesion &€
erally a tear, Just m the midline 1n the back of the anal opet
g The medical treatment of the pain 1s to heep the bovd
movement soft using a lubricant, and to apply heat

In the case of pylorospasm, the treatment 15 directed at the
cause If the cause be gastric ulcer, the treatment 15 that for
ulcer The same treatment applies also 1f the primary conds
tion 15 extrmsic pathology, such as gallbladder dusease O
chronic appendicitis In acute pylorospasm, rest 1s important
the stomach should also be rested by wathholdimg food part
ularly 1rrutants coffee, alcohol, and cold drinks Heat applie
to the abdomen 1s helpful, and opiates are sometimes 1eces
sary 1be

Dr Gold As regards optates in pylorospasm I woul .
inchmed to think that the relief of pamn s due to exther the C:d
tral suppression of the pain sense or suppression of the mzb
1ty of the stomach, since spasm 1tself 1s hikely to be ereased oY
the opiate Lol

Dr Palmer 1shall say a few words ahout the treatmen .
spastic colon Spastic coltss, or the so-called rritable colon
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of very frequent occurrence. This is a condition which gives
rise to a great many symptoms: gascous distention, distress,
-constipation, loose bowel movements, sometimes nausea,
sleeplessness, and loss of weight. A good many people fecl that
it is the most common cause of abdominal distress, and some
-go so far as to say that if we could make a better diagnosis of
this condition, there would be less people operated on for
chronic appendicitis. It is found in both men and women.
There are many causes. Some people feel that irritative ca-
thartics are a very frequent cause. A smaller number of cases
are probably due to carbohydrate fermentative changes. In
these cases one finds acid stools that are mushy and contain
bubbles of gas. I think much rarer is the type due to excess
protein putrefaction, where one finds an alkaline stool. Theo-
retically, the treatment would be very simple if the intestinal
flora could be changed. We had an epidemic of acidophilous-
milk treatments a few years ago; it was sold in all the drug
stores. Another cause, almost as frequent as the use of irritative
aathartics, is the overexcitability of the vegetative nervous sys-
tem due to stress and strain, fatigue, worry, overwork, family
difficulties, and the wear and tear of modern life in general. In
such cases, people suffer from many persistent and varying
gastrointestinal symptoms. Abdominal examination is likely to
reveal a ropelike colon on the left side. There may be a boggy
distended cecum. You have probably all seen this condition
which has now come to be called the spastic colon. The X-ray
helps in the diagnosis. At the end of twenty-four hours a lot of
chopped-up discrete masses of barium are seen, parzicuhtly on
the left side, and if one gives the patient a barium enema, one
finds there is a narrowed cecum.

As to the treatment, bed rest, the application of heat where
possible, and diet are the important factors. Probably one of
the most important measures is a bland diet which, at first, cuts
out raw fruits and raw vegetables, iced drinks, coffee, irritants
of all Linds, and alcohal. We all use the gastric sedatives, 150
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I never heard that statement made by one from your depn
ment or sunilar departments before I agree with you abo
lutely I think that the cffect of atropme administered i the
usual chmeal doses 1s due to the personality of the doctor uho
givesit.

Dr Gold Dr Palmer, how do you manage the problemsof
pun with spasm in the gastromntestinal tract?

Dr Douglass Palmer There are several areas of spam
the gastrointestinal tract A word about cardiospasm fisnet
a very frequent condition and 1t 15 necessary to distingushx
from cancer Mechanical difatation 1s the only effectwe tret
ment Inmy expertence, bellxdonna phenobarbatal andothe
sedatives have been of no assistance 1n such 2 case Spaum it
the rectum, or anal spasm, 15 very common and extremely pun
ful The diagnoss 1s frequently overlooked and the condition
15 often badly treated It 1s almost always due toa lesion &2
erally a tear, just in the midline in the back of the anal open
g The medical treatment of the pain 1s ta keep the bowd
movement soft, using a lubricant, and to apply heat

In the case of pylorospasm, the treatment 15 directed at ;hf
cause If the cause be gastric ulcer, the treatment 15 that ;:
ulcer The same treatment applies also 1f the prmary C‘mm
tion 15 extrinsic pathology, such as gllbladder disesst .
chronic appendictus In acute pylorospasm, rest 1§ ‘mPomm
the stomach should also be rested by withholding food p :u;u
wlarly irratants coffee, alcohol, and cold drinks Het 31’?“&
to the abdomen 1s helpful, and oprates arg sometmes ©
sary 1 would bt

Dr Gold As regards opiates m pylorospusm ¥ e
inclined to think that the relief of patn s due to el‘m;e ot
tral suppression of the pam sense or suppression of ¢ it
1ty of the stomach, since spasm atself 1s likely 1 be mer
the opiate

Dr Palmer I shall say a few words about
spastic colon Spastic colitis, or the 50 called ¢

the treaunent d
rritable colen ¥
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of very frequent occurrence This 1s 1 condition which gives
Tise to 1 great many symptoms  gaseous distention  distress
constipation  loose bowel mosvcments sometimes nausea
sleeplessness and loss of weight A good many people fecl that
it1s the most common cause of tbdominal distress and some
go so far as to s1y that 1f we could make 1 better diagnosis of
this condition there would be less people operited on for
chronic appendicitts It 18 found 1n both men nd women
There are many causes Some people feel that irritaive ca
thartics are a very frequent cause A smaller number of cases
are probably due to carbohydrate fermentative changes In
these cases one finds ncid stools that are mushy and contain
bubbles of g1s I think much rarer 1s the type due to excess
protein putrefaction where one finds an alkaline stool Theo
Tetically the treatment would be very simple 1f the intestinal
flora could be changed We had an epidemic of acidophilous
milk treatments a few years ago 1t was sold 1n all the drug
stores Another canse almost as frequent as the use of imitative
cathartics 1s the averexcitability of the vegetative nervous sys
tem due to stress and strain fatigue worry overwork farmly
difficulties and the wear and tear of modern life in general In
such cases people suffer from many persistent and varymng
gastrointestinal symptoms Abdominal examination 1s likely to
reveal a ropelihe colon on the left side There may be a boggy
distended cecum You have probably all seen this condition
which has now come to be called the spastic colon The X ray
helps in the diagnosis At the end of twenty four hours a lot of
chopped up discrete masses of barsum are seen parucularly on
the left side and 1f one guves the patient a barium enema one
finds there 15 2 narrowed cecum

As 10 the treatment bed rest the application of heat where
possible and dict are the important factors Probably one of
the most tmportant measures 1s a bland diet which at first cuats
outtaw fruits and raw vegetables iced drinks coffee irritants
of all Linds and alcohol We all use the gastric sedatives 154
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I never heard that statement made by one from your depart.
ment or similar departments before. I agree with you abso-
lutely. I think that the effect of atropine administered in the
usual clinical doses is due to the personality of the doctor who
givesit.

Dr. Gold: Dr. Palmer, how do you manage the problems of
pain with spasm in the gastrointestinal tract?

Dr. Douglass Palmer: There are several areas of spasm in
the gastrointestinal tract. A word about cardiospasm: it is not
a very frequent condition and it is necessary to distinguish it
from cancer. Mechanical dilatation is the only effective treat-
ment. In my experience, belladonna, phenobarbital, and other
sedatives have been of no assistance in such a case. Spasm in
the rectum, or anal spasm, is very common and extremely pain-
ful. The diagnosis is frequently overlooked and the condition
is often badly treated. It is almost always due to a lesion, gen-
erally a tear, just in the midline in the back of the anal open-
ing. The medical treatment of the pain is to keep the bowel
movement soft, using a lubricant, and to apply heat.

In the case of pylorospasm, the treatment is directed at the
cause. If the cause be gastric ulcer, the treatment is that fO.r
ulcer. The same treatment applies also if the primary condi-
tion is extrinsic pathology, such as gallbladder disease or
chronic appendicitis. In acute pylorospasm, rest is important;
the stomach should also be rested by withholding food, partic-
ularly irritants, coffee, alcohol, and cold drinks. Heat applied
to the abdomen is helpful, and opiates are sometimes meces-

ary. .

; [Y)r. Gold: As regards opiates in pylorospasm, 1 would be
inclined to think that the relief of pain is due to either the Ce.lll-
tral suppression of the pain sense Or.su.ppresslon t?f the mgtil) -
ity of the stomach, since spasm itself is likely to be increasc Y
Lh;)??;;;er: 1 shall say a few words about.th.e trcatm]em jﬁ
spastic colon. Spastic colitis, or the so-called irritable colom,
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of very frequent occurrence This 1s 1 condition which gives
Tise to 1 gre1t many symptoms giseous distention  distress
constpation  loose bowel movements sometimes nrusen
sleeplessness 1nd loss of weight A good mny people feel that
it 1s the most commeon cause of abdominal distress 1nd some
go 5o far 15 to 51y that 1l we could make 1 better dingnosts of
this condition there would be less people operated on for
chrome appendiciis It 15 found 1n both men and women
There are many causes Some people feel that nttive ca
thartics are a very frequent cause A smaller number of cases
are probably due to carbohydrate fermentative changes In
these cases one finds 1cid stools that are mushy and contan
bubbles of gus 1 think much rarer 1s the type due to excess
protemn putrefaction where one finds an alkaline stool Theo
retically the treatment would be very simple if the mtestinal
flora could be changed We had an eprdemic of acidophilous
milk treatments a few years ago 1t was sold i all the drug
stores Another cause almost s frequent as the use of irritative
atharucs 1s the overexaitability of the vegetative nervous sys
tem due to stress and strain fatigue worry overwork family
difficulties and the wear and tear of modern life 1n general In
such cases people suffer from many persistent and varying
gastromtestinal symptoms Abdominal extmination s likely to
Teiealaropelike colon on the left side There may be a boggy
distended cecum You have probably all seen thus condition
which has now come to be called the spastic colon The X ray
thS n the diagnosis At the end of twenty four hours a lot of
chopped up discrete masses of barium are seen particularly on
z;:ttf}tl side and if one gives the patient a barium enema one
1€ 1s 2 narrowed cecum
Astothe treatment bed rest the application of heat where
Posstble and diet are the important factors Probably one of
O:;T:“f‘mpmmnt measures 15 2 bland diet which at first cuts
ol {vmx:iuns and raw vegetables 1ced drinks coffee irritants
s and alcohol We all use the gastric sedatives Y5o
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I never hewrd that statement made by one from your depart
ment or similar departments before I agree with you abso
lutely Ithink that the effect of atropine admmstered m the
usual clinical doses 1s due to the personality of the doctor who
gvesat

Dr Gold Dr Palmer, how do you manage the problems of
pain with spasm in the gastromntesunal tract?

Dr Douglass Palmer There are several areas of spasm m
the gastrowntestinal tract A word about cardiospasm 3t 15 not
a very frequent condition and it 1s necessary to distingush it
from cancer Mechamical dilatatson s the only effective treat
ment Inmy enperience, belladonna phenobarbital and other
sedatives have been of no assistance m such a case Spasm 18
the rectum, or anal spasm 1s very common and extremely paimt
ful The diagnosis 1s frequently overlooked and the condition
15 often badly treated It 1s almost always due to a leston gen
erally a tear, just 1n the midline 1n the back of the anal open
g The medical treatment of the pam 15 to heep the bowel
movement soft using a lubricant and to apply heat

In the case of pylorospasm the treatment 1s directed at the
cause If the cause be gastric ulcer, the treatment is that for
ulcer The same treatment apphes also 1f the primary conds
tion 15 extrinsic pathology, such as gallbladder disease of
chronic appenchctss In acute pylorospasm rest 15 important
the stomach should also be rested by withholdmng food partic
nlarly srritants, coffee, alcohol and cold drinks Heat applied
to the abdomen 15 helpful, and opates are sometimes neces
531”1};’ Gold As regards opiates m pylorospasm I would be
inclined to think that the relief of pam 1s due to exther the ce!]!
tral suppression of the pain sense or suppression of the m:;!;)
sty of the stomach since spasm stself 15 hikely to be mcrease Y

2
m;)(:"p;la?mer 1 shall say a few words about the treatment 05
spastic colon Spastsc coliuss, ar the so-called srrutable colon 1
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tion to mean that peristaltic waves 1t the onset, with disten
tion cause pain, which 1s Inter followed by subsidence of pun
due to the subsidence of the penistaltic wives The pain dis-
appears because of trinsient parilysis of the bladder

It 1s not uncommon, following urcteral catheterization n
which no pathologic condition 1s found, that the patent has
anacute renl colic as the result of the manipultion One pos
sible interpretation s that the triumn causes spasm and that
the spasm may act, 1s 1n the case of the stone, to produce pain
related to hypermotility or hyperpenistalsis

A renal colic will invarnably cause spasm of the abdominat
muscles namely, the transversalss, and mnternal and external
oblique muscles which wall stay n a state of contraction Thus
will result in pam 1n this muscle the same as in the case of
contraction of 1ny skeletal muscle

In my climical experience, the so called antispasmodics such
as atropine, syntropan, and spasmalgin have had no effect 1n
cases of severe renal colic The only drugs which I know will
relieve pain in the urinary tract caused by spasm of the smooth
muscles are the oprates and their derivatives In healthy adult
Pauents 30 mg may be given and this repeated m % hour if
Decessary Tincture of hyoscyamus 1in combination with at-
Tates 15 only of value 1n so far as the pH of the urine 15 altered.
Caleium gluconate given intravenously has been, in my expe-
Tience, of no benefit 1n renal colic

Dr Gold Dr Shorr does the pain associated with the con-
traction of the uterus present any special problems?

Dr Ephraim Shorr 1 thinh we remam particularly uncer-
tain and insecure 1n our treatment of pain of uterine origin
Fundamemally, this 1s related to the question which Dr Gold
Tased concermng the relation between muscle spasm and
pﬂlﬂ

There are some very good accounts of the behavior of the
uterus during the sexual cycle During menstruation there are
contractions, relatvely slow and of moderate amplitude,
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grain of atropine sulfate, or combinations of atropine or bella.
donna with phenobarbial. Oil-retention enemas which are re.
tained overnight are sometimes useful.

Dr. Gold: Could we hear from Dr. McLellan about treat-
ment of pain in disorders of the genitourinary tract?

Dr. Allister M. McLellan: Clinical observation indicates
that pain from the kidney, pelvis, bladder, and ureter is due to
hypermotility of the smooth muscle when it is distended and
peristaltic waves are present. If these organs become overdis-
tended sufficiencly to suppress peristaltic activity, the pain dis-
appears. An obstruction in the ureter per se, such as by a stone
in the ureter, does not cause clinical renal colic, although
some vague discomfort may be present. A stone in the kidney
pelvis may cause slight discomfort in the costovertebral angle,
and a stone in the ureter may give vague discomfort along the
outer border of the rectus muscle from the umbilicus to the
suprapubic region, depending upon the location of the stone
fram the ureteropelvic junction to the suprapubic region. 1
may cite the case of a patient who had a single kidney
with an infected, greatly dilated ureter containing a large
stone. The first symptoms of obstruction in her case were
anuria and vomiting. The patient would readily recognize
these clinical symptoms and would come to the office asking
that a catheter be passed to dislodge the stone. With this, symp-
toms would disappear. At no time was there pain referable to
the kidney. I would presume that no peristalsis was present in
her case. It is 2 common observation that a ureteral stone may
cause acute colic at the onset. The pain then completely sube
sides, and an intravenous pyelogram taken later will show 2
nonfunctioning kidney. I assume this to represent 2 state in
which the peristaltic waves have subsided, resulting in a pam-
less pathologic condition. i

An overdistended bladder at the onset is always painful but
if it is allowed to persist, or if morphine is given to mask the
symptoms, pain will disappear. Again I interpret this observa
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tion to mern that peristaltic waves 1t the onset, with disten
tion cruse pun wluch 1s Iater followed by subsidence of pun
due to the subsidence of the peristaltic waves The pain dis-
appears because of transtent paralysis of the blidder

It 15 not uncommon, following ureteral catheterization m
which no pathologic condition 1s found, that the patient has
an acute renl colic as the result of the manipulition One pos
sible interpretation 1s that the trauma causes spasm and that
the spasm may act, s 1n the case of the stone, to produce pain
related to hypermotility or hyperperistalsis

A renal colic wall invanably cause spasm of the abdomrnal
muscles namely, the transversilis and internal and external
oblique muscles, which will stay 1n a state of contraction This
will result in pain 1n this muscle the same as i the case of
contraction of any skeletal muscle

In my climeal experience, the so called antispasmodics, such
as atropine, syntropan, and spasmalgin have had no effect in
cases of severe renal colic The only drugs which I know will
relieve pain 1n the urinary tract caused by spasm of the smooth
muscles are the oprates and their derivatives In healthy adult
pattents, 30 mg may be given and this repeated 1n % hour 1f
necessary Tincture of hyoscyamus 1n combination with cit-
Tates 1s only of value 1n so far as the pH of the urne 15 altered.
Calcrum gluconate given mtravenously has been, 1n my expe-
rience, of no benefit 1n renal colic

Dr Gold Dr Shorr, does the pain associated with the con-
traction of the uterus present any specal problems?

Dr Ephraim Shorr I think we remain particularly uncer-
i and insecure m our treatment of pain of uterine ongin
Fundamemally, this ys related 1o the question which Dr Gold
Tased concerming the relation between muscle spasm and
pam

There are some very good accounts of the behavior of the
uterus during the sexual cycle During menstruation there are
contracuons, relatively slow and of moderate amphtude,
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which persist throughout the period of menstruation, The
wtetus is firm, and the firmness is general. Then follows a pe-
riod of relative quiescence until the preovular spurt in the
growth of the follicle; in the 4 or 5 days associated with the
rapid development of the follicle and the increased excretion
of estrogens, there isa very great increase in the amplitude and
frequency of the contractions. This is followed by another
period of quiescence, and then 1 or 2 days premenstrually there
Is again an increase in the amplitude, giving rise to the men-
strual characteristics of the uterine contractions. From the
analysis of hormonal response of uteri which have been de-
prived of their endogenous hormones, we know that the estro-
genic hormone increases the activity of the uterus, the ampli-
tude and the [requency of its contractions, and renders it
much more susceptible to the action of the oxytocic principle
of the posterior pituitary, and that progestin has the opposite
effect.

We can place women into various categories. There are
thase to whom these episodes of increased contractility are un-
associated with any awareness of the uterine contractions
then, there are all gradations between this group and the
women in whom menstruation produces almost intolerable
cramps, associated with so many other distressing phenomena:
nausea, vomiting, and all the bizarre symptotas that may be
seen in extreme cases. There are some women who are Very
definitely aware of ovulation, and that there is a physiologic
basis for their awareness is evident from the nature of the ton-
tractions throughout this period.

Is there any difference in the contractions of the uterus of
women wha have dysmenorrhea from those who have painiess
menstruation? The best studies I know of, which have been
made by the insertion of balloons at the time of memtruf\uo;»
have indicated no difference whatsoever in the force or in é b Sﬂ
frequency of the uterine contractions, so that we c'fxnnot ;u:
ferentiate the two types on the basis of the contraction of ¢l
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uterus The difference lies i their response to the contraction.

A great vaniety of therapeutic procedures have been 1nsti-
tuted to deal with the problem of dysmenorrhea Of course,
the simplest one 15 to use the analgesics, starting with the mild
ones and going to codeine, and finilly to morphine, but that
seemns to avoid contact with the hormonal influences that we
do know definitely alter the ratc and degree of contraction A
vantety of hormonal procedures have been adopted which are
varyingly successful

There has been an attempt to clissify women with dys-
menorrhea mtotwotypes one, those with a hypoplastic uterus,
to whom estrogemc hormone therapy 1s given, and the other,
those with a normal type of uterine contractions, in whom the
depressing effects of the progestinal hormones on uterime con-
traction have been utilized 1 find that those distinctions are
not very clear cut, and that the response 15 wrregular to both
hormonal regimens which are usually started a few days pre-
menstrually and are continued throughout menstruation

There 15 still another regimen, adopted by Sturgis and Al
bright, and others, which 1s fairly successful Starting rather
early in the cycle, say, about the sixth day, one gives large doses
of estrogenic hormone, 10,000 rat units every 3 days for 6
doses The succeeding period 1s frequently less painful or may
be entirely free of pain This 1s an end achieved apparently
not without cost, because both assays of progestin at that time
and biopsies ndicate that we have very sertously nterfered
with normal menstrual funcuion My own feeling 1s that these
measures are justified n those women whose disability 15 so
severe as to become a serious problem

Twould like to present another point of view which seems
tobe borne out by evidence not only 1n thus particular field of
Pambutin so many others namely, that of the emotional state
of the patient You will recall that the uterine contractions 1
dysmenorrhea are the same as 1 women with painless men-
fruation [ think one can succeed very well m picking out,
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before one has gone very far mto the history, those women who
are likely to have dysmenorrhea They can be disunguished
from those who are likely to have painless menstruanion The
state of tension, the degree of neurosis, the state of anxtety, and
the particular stress scem to be the conthtioning factors which
give rise to a pain reaction mn a patient having an apparently
perfectly normal type of contraction There are, of course
those pitients m whom the pain 15 so severe that somethmg
must be done prior to any long term therapy, but the aun of
any treatment should be a more general approach to the prob-
lem of dysmenosrhea on the basis of personality factors It s
not one for long range management with drugs

Dr Wolff Do you think the estrogen affects the contraction
pattern of the uterus or the patient's reaction to 12

Dr Shorr Iam not certam, of course but I am mnchined to
the belief that the effect on the pauent’s reaction 1s the most
important factor

Dr Cattell Smce your formulation would give some im
portance to factors influencing the central nervous system,
would you not use sedauves on occasion?

Dr Shorr Yes, mdeed

Dr Wolff How about alcohol and aspirin?

Dr Shorr Brandy and aspinn are favorites with women 1nt
these eircumstances

Dr Gold 1amnchined to think that the factor of pull, dis
tortion, ot tension is not ruled out as a cause of the pain m the
dysmenortheic woman A normal pattern of contracuions
mmght very well produce fio tortions 10 one woman whale pro-
ducing pamntul pulls in another The effect might well depend
for example, on the relation of the uterus to adjacent suruc
tures which might vary from person to person

1 don t wish to take 1ssue with the noton that the psyeho-
logic constitution of wamen 15 a very nmportant factor [wish
merely to stress the fact that pam which anises 10 relation to 2
strong muscle contraction need not arise from the contraction
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wuself but from the effect of the contraction on related or ad
jacent structures The dilference between the normal and dys
menorrheic womn m1y lie 1n these relations rather than n
the pattern of the contraction of the uterus 1tself This 1s pre
asely analogous to what we have already mentioned 1n con
nection with pylorospasm What causes the hurt 1s not the
spasm 1tself but the related movements of the stomach giving
115€ to tensions and tortions

Dr Shorr There can be no doubt that frequent instances of
dysmenorrhea are relieved by the relief of stress A vacation
often does 1t

There 1s one other condition I would hike to point out be
cause I think 1t 15 ov erlooked more often than 1t should be and
that 15 the presence of endometriosis T do not qualify as a
gynecologist but I have had some experience with that partic
ular form of dysmenorrhea Not infrequently such women
complaining of dysmenorrhea which differs in no degree or
speaific quality from ordinary dysmenorrhea are treated for
years without the diagnosis of endometriosis Those patients
can be relieved by surgery as you know but they may also be
relieved 1f the endometrial deposits are not too extensive by
the use of androgens Androgens produce two effects One,
they cause the endometrium to mvolute two 1n proper doses
they prevent the next discharge of gonadotropic stimuli from
the pitwitary so that a menstruation 1s missed and during that
pertod there 15 a regression of the endometrium It so happens
that the ectopic endometrium 1s much less resistant to such
temporary omissions of hormonal sumulation than that of the
uterus and not mfrequently one or two such courses with
androgenic therapy result 1n marked or even complete relief
of pain The diagnosis of endometriosts 1s always to be borne
mmnd

Dr Gold Dr Hansson 1beheve that one of the major prob-
Yems un physical meducine 15 to reheve muscle pain Would
Youteil us briefly what you do?
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Dr Hansson Spasm of skeletal muscle represents merely an
increased tone of the muscle The action current shown by the
electromyogram 1s the same for a muscle spasm as 1t 1s for a
normal muscle during contraction We encounter pain 1n the
skeletal muscles 1n a wide variety of situations the spasticity
of cerebral hemorrhage, local conditions such as myositis as
m the case of the trapezius muscle or wryneck, spasm i asso-
cration with fractures or pathologic states around the jormts,
spasm resulting from 1mpatred circulation as 1n 1schemic con
tracture, skeletal muscle spasm due to general condztions as
menngeal mrritation, and the spastic muscles of poliomyelits

There have been some imteresting experiments 1 recent
years relating sheletal muscle spasm to acetylcholine Prostig
mine has been used for the relief of muscle spasm i polio-
myelitts and 1n arthritis on the basis of the assumption that the
resulting increase 1n acetylcholne at the neuromuscular junc
tions will relax the muscle Some writers have made a good
deal of this medication although our own experience has not
been nearly as encouraging

Spasm 1 the skeletal muscle will usually respond to the ap
plication of heat by means of electrical currents The heat may
be either external or nternal or a combination of the two In
regard to external heat, there 1s some question of a chorce be
tween most heat and dry heat I believe that both do essen
tially the same thing phystologically

Vusttor Isn t it true that the application of heat 1s probably
the most vafuable therapeutic measure i1 the treatment of
skeletal or smooth muscle pam? Is not the return of the circu
Jation to the affected parts as the result of heat application the
reason for the cessation of the pain?

Dr Hansson Ithink that the pain of skeletal muscle 1s often
due to mmpaired arculation, and that the relief 1s due to 1m

provement mn the circulation

Dr Gold 1would like to ask Dr Hansson how he decides
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whether he should use dry or moist heat for the relief of pain
associated with skeletal-muscle spasm.

Dr. Hansson: This is a very practical question. As I stated,
physiologically, the two are the same, However, from the stand-
point of the practical application, moist heat presents certain
advantages. In the casc of dry heat, we usually use an incan-
descent lamp, and the heat increases gradually as its applica-
tion continues. There is, therefore, a danger of overheating.
Furthermore, the heat striles only that part of the body on
which it is focused; the areas to the side or the back fail to get
any exposure. On the other hand, in the case of moist heat,
usually applied by maist packs, the maximum amount of heat
is present at the start and with time tends to cool off toward
normal. There is, thercfore, little danger of burning, and the
further advantage of being able to distribute the heat all
around an extremity. .

Dr. Gold: Is there anything else that the physiotherapist
does to relieve pain of skeletal-muscle spasm besides applying
heat?

Dr. Hansson: Yes, indeed There are several measures which
are used in physical medicine in addition to heat to promote
telaxation of muscles Gentle massage, ncluding stroking or
efleurage, is often quite effective. We sometimes use jonto-
Phuresis with members of the histamine group introduced
Into the skin by means of electrical currents. Progressive re-
laxation exercises requiring the special technic of Dr. Edmund
Jacobson, of Chicago, are beneficial 1n hemiplegia or other
cerebral spastic states. The continuous bath as commonly used
by the psychiatrists to quiet the excited patient has the effect of
Tth‘(ing skeletal muscle; in this case it may be that the heat is
Tesponsible, Another measure which indirectly relaxes skeletal
muscle is cold as applied to reduce the distention of a joint
@psule or hollow sac, since the pain of the distention tends to
use reflex spasm of the sheletal muscle around the joint.
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Pisttor: Could we have some advice as to how to treat the
acute muscle cramp m the legs which often comes on whyle the
patient s in bed at night? What should the doctor do to relieve
1t, or what can the patient himself be instructed to do?

Dr. Hansson 1 believe that most of these cramps ate the re
sult of a2 carculatory deficiency due either to a systemic lower-
mg of the blood p1essure when the patient is at rest or toalocal
deficiency 1 the crrculation caused by vascular disease of the
extremity Therefore, the treatment should be directed toward
increasing the circufation This can be done by the 2pplicauon
of a2 hot pack or electric pad, and also by having the patient
hang hus legs over the side of the bed and exercise—alternately
flex and extend—the ankles and toes, or get out of bed, which
he usually does mstinctively, and stand or walk These meas
ures usually relieve the cramps A dose of 5 or 10 grans of
aspirin may be helpful ,Quinmne has been used for relaxing
skeletal muscles A dose of 5 or 10 graimns of quinine sulfate
may also be tried.

Dr. Gold Dr Travell, you have had some experience with
the management of skeletal muscle pain Would you tell us
something about what you do?

Dr. Travell 1have been particularly interested 1n the treat-
ment of muscle pain by means of local infiltration of pro-
caine nto the so called “trigger zones™ 1n the skeletal muscles
The pamn m the cases to which I shall refer 15 usually of obscure
ongm, and there 1s no causative dhagnosis They mclude such
syndiomes as the frozen shoulder, low back pam, stff neck,
tennss elbow, and stff and painful knees A careful examina-
tion shows that the pain 15 associated with spasm of the muscles
resulting 1 Limitation of motion In these cases every hnd of
laboratory examination may be negative, X rays of the bony
structures, blood count, blood sedimentation rate, blood
chemuistry, and the spinal flurd may show no sigmficant abnor-
malities The nenrologic examination 1s also negatne Those
muscles which cross the jomnts at which himitation 15 observed
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show locihized arens of deep tenderness Pain 1s clicited when
the tender muscle 1s stretched If there 15 pun when at rest as
well as when 1n motion, some spot 1 an appropriate muscle
can almost 1lwys be found, firm pressure on which repro-
duces or ncreases the pun Thus 15 clled a trigger zone and
represents an tbnormal area within the muscle from which
pan 1s referred to areas often located at a considerable dis-
tance from the trigger zone Tor mstince, n patrents with Jow-
back pain, trigger zones 1 the gluteal muscles {requently give
nise to pain rditing down the back and outer side of the leg
as far as the ankle, resulung 1n the chinical syndrome of sciat-
1ca

In the management of these patients, briefly, this 1s what I
do After examination of the muscles for tender spots, re-
stricted motion, pain on rechiming, the settng off of referred
pain by pressure, and after ruling out other types of pa-
thology, I infiltrate as many trigger areas as I can find, or
as the patient will tolerate I generally use a 05 per cent to
025 per cent solution of procaine hydrochloride n physto-
logic saline, which must be pyrogen free There 1s no epmeph-
rine i the solution It 1s not necessary to infiltrate the shin
When the needle penetrates mnto a trigger zone, this section
of the muscle usually can be seen or felt to twitch, and the pa-
tient expenences a sharp radrating pain which may build up
1n the reference zone during several seconds or even minutes,
spreading in waves from one part of the reference area to an-
other This suggests a mechamism of pan reference m the
central nervous system based on a ‘ reverberating neurone cir-
cuit’ as postulated years ago by Hinsey to explain motor after-
discharges

But to come back to the patient When a trigger area 1s
found, the needle 1s moved rapidly back and forth 1n this re-
8lon until the whole area has been * peppered * with the solu-
on and the patient no longer feels the movement of the
needle or the introduction of the fliid The trigger area i a
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lafge muscle mass seems to be a globular spot about 1 ¢m. in
diameter, and, in a small muscle, only 2 or 3 mm, in diameter.
In making the injection, it is not necessary to retract on the
plunger of the syringe to determine whether the point of the
needle is located in a blood vessel, because during the injec-
tion the needle is kept in motion 5o that no more than a drop
or two is introduced at any one point, and because the solution
of procaine hydrochloride used is so dilute. The total amount
of the solution injected in attempting to abolish any single
trigger zone ranges usually from about 2 to 5 cc.

It should be emphasized that the infiltration of an active
trigger area should be repeated until deep tenderness at that
site is abolished, even though several trials are necessary. The
incomplete blocking of trigger areas is probably responsible
for most of the afterpain and some of the failures from this type
of treatment. Increased pain for a day or two following the
treatment also results when the reference area, instead of the
trigger zone, is infiltrated.

Another reason for a poor end result is that the search for
additional trigger areas is not sufficiently persistent. When
marked relief from pain and disability has been secured for a
period of time and the pain subsequently recurs, one should
first reinvestigate the trigger areas already injected, but it wilt
generally be found that the trigger zones located elsewhere
than in the muscles already treated are now responsible for
the recurrence of pain. This is usually confirmed by a change
in the site of pain.

Sometimes disagreeable but not dangerous reactions to pro-
caine hydrochloride are encountered, such as light—headedr}ess,
dizziness, drowsiness, or motor incoordination. The patxe.nt
feels as if he had a strong cocktail. These effects wear off within
15 or 20 minutes and are due to actions of the drug on the
central nervous system. They are much less noticeable 1f the
treatment is given with the patient lying down. Some patients

apparently have a true idiosyncrasy to procaine hydrochloride,
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with immedinte collapse symptoms which can be counteracted
by epincphrine but this 1s infrequent and usually may be an
ticapated by 1 carefuf nstory for allergies

A rre reaction 1s the delvyed appearance of convulsive
movements or convulsions 1 or 2 hours after the prociune I
have seen this once 1n 1bout 500 patients treated by this tech
nic This rerction may be prevented or 1bolished by the bar
biturates and as 1 preciution and “lso to make the patient
less apprehensive 1 often give pentobarbital sodium 01 Gm
by mouth 10 or 15 minutes to % hour before the treatment 15
begun I also limit the amount of procune used at the first
sisit to 100 mg  and increase 1t gradually if need be at later
yisits

In patients with 1 known allergy to procaine I use plun
physiologic saline solution for infiltration I have now quitea
group of patients who have been treated with physiologic sa
Iime alone from start to fimsh and 1t 15 my 1mpression that the
results are Just as good as when procarne 1s used The addition
of procaine to the solution unquesticnably makes the 1njec
tion more pleasant to the patient 1n that the pan set off by
needling the trigger zone 1s less intense and of shorter duration
than when saline alone 1s used

Now as to the mechamsm of the relief of pain by this kand
of treatment "The most puzeling fact 1s that a procedure with
such temporary pharmacologic effects produces 1 many
stances long lasting or permanent relief Tor mnstince 1f the
Pam 15 of short duration of the order of 2 or 3 weeks 1 treat
ment usually suffices If 1t has been present for periods of
months and even years marhed relief 15 often secured after 3
or 4 treatments given at weekly mtervals This suggests that
the spasm of the muscles 15 a functional disorder and that the
filtration has 1n some way interrupted 1 vicious cycle

The relief of pain cannot be the result of a ssmple local
anesthetic action of procamme as I once thought because saline
s equally effective Nor 1s the relief due to purely psycinc ef
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fects of the treatment, since infiltrating nontender areas of
fnuscle, a procedure which does not elicit any spread of pain,
is quite ineffective in relieving the symptoms,

Dr. Nolton Bigelow has pointed out to me that Gellhorn's
experiments offer the best explanation of this enigma of the
relief of pain by the local infiltration of trigger zones. Gellhorn
found that pain induced by the ischemic contraction of a
muscle temporarily abolishes the deep tendon reflex of that
particular muscle, whereas ischemia alone, in the absence of
pain, has no such effect. One must conclude that afferent pain
impulses in some way block reflex pathways, possibly by using
up some chemical substances necessary for the transmission of
the impulse. In the patient in question, the intense discharge
of pain impulses, set off by infiltrating the trigger area, would
serve as the essential factor in breaking the vicious cycle and
relaxing muscular spasm.

Dr. Gold: I take it, then, that you believe that the thing that
relieves the muscle pain is a painful stimulus striking the trig-
ger area rather than the anesthetization of the trigger area, do

you not?
Dr. Travell: Yes, I believe that is the explanation,

SUMMARY

Dr. Gold: The management of pain associated with muscle
spasm was the subject of the conference today. This problem
is not an exclusive one. Several specialties have a stake in it—
pharmacology, neurology, psychiatry, orthopedics, gastroen-
terology, urology, endocrinology, physical medicine, 3nf1
others. Some special aspects of pain with muscle spasm as 1t
arises in these various fields were explored.

Relatively little was said about the cause of the _musc.lc
spasm itself. Concerning this, there are many suggestions in
the literature—infection, fatigue, anoxia, toxic factors, neu-
ritis, vitamin deficiencies, alkalosis, hypocalcemia, and oth?m.

Neostigmine has been found to increase muscle contraction
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and promote spasm, while others have made use of 1t for the
purpose of relaxang muscle There 15 an mnteresung contribu-
tron to the subject of muscle crimps 1n the recent studies of
van Wagtendonk and his collrborators, who 1solated a dietary
factor 1n raw cream which cures muscle stiffness 1n ammals

The chscussion, however, turned around a different ques-
tion Whether the contraction of muscle per se 1s competent
togive rise to a punful sumulus The view was expressed that
the contraction of muscle does not cause pun, and that when
pain arises 1n associition with muscle contraction or spasm, it
1sdue exther to sschemia resulting from prolonged contraction,
or pulls, tortions, and distentions ansing in connection with
long or brief contractions Many 1llustrations were cited of the
fact that muscle spasm does not necessarily give rise to pamn It
was indicated that in the relief of pain associated with muscle
spasm there may be two modes of attachk—one, to relax the
spasm 1tself, and two, to control those factors giving rise to
pulls, tenstons, and distortions of muscle and adjacent struc-
tures There was some discussion of several drugs commonly
employed for the control of pain associated with spasm 1n
smooth and 1n skeletal muscle, such as atropine, novatroptne,
Syntropan, trasentin, opiates, aspirin, neostigmine, quinine,
and procaine Their mechamsm of action, uses, and limitas
tons recerved some attention.
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Treatment of Thrombophlebitis

Dr 1Wm DeWstt Andrus The subject of the conference to-
day 1s the treatment of thrombophlebitis This disease 15 2
source of a great deal of worry and annoyance to clintcians,
and 15 the cause of 2 great many tragedies It 1s encountered 1n
both medical and surgical cases It 1s, therefore, of nterest to
all of us The discussion will be opened by Dr Irving Wright

Dr Irving S Wright I may preface my remarks by sayng
that the treatment of thrombophlebitis constitutes one of the
most controversial subjects mn the field of medicine today, just
as 1t has for the Jast fifteen years We have tried to steer a
course between the two extremes of prejudice and resistance
to new advances mn therapy on the one hand and on the other,
of overenthustastic acceptance of therapeutic measures which
have not seemed espectally sound Such a course has been
quute difficult Numerous forms of treatment have been sug
gested, many of which have enjoyed only temporary popular
1ty There was, for example, the plan of 1mmediate ambula
tton without any supplementary measures such as venous liga
tion or anticoagulant therapy The use of leeches was widely
advocated abroad for many years and to a lesser degree m this
country Lumbosacral block was advocated as a cure, and al
though 1t has proven to be of value 1n some patients 1t 15 n0
longer regarded as a cure

Thrombophlebitis 1s not a single disease There has been an
unfortunate tendency 1n recent years to confine the scope of
discussions on this subject to thrombophlebtis 1n postopera
tve patients, and further, to thrombophlebitis of the lower

234
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extremittes There e many important types of the discase
‘There 15 one due to chemical irmtants such 1s wwsphenamuine
and concentrated vitamun C solutions Another type 1s due to
chronic traumn for example persistently tying shoe laces too
tightly over the nrch of the foot There 1s suppurative throm
bophlebitis 1n which the infection extends from 1 nearby ab
<cess or severe infection There 15 thrombophlebins 1ssocited
with vanous blood dyscrasins such as polycythemia and len
lemia There 15 the type associated with thromboangutis ob
Itermns Trequently 1t 1s the presenting problem i thrombo-
angutis obliterans the underlying diseise esciping recogni
tion by the physician There 15 also thrombophlebitis migrans
which 15 relentless and frequently spreads to all parts of the
renous system endang fatally m a high percentage of patients
Itis evident that the treatment of thrombophlebitis cannot be
teduced to a simple routine The treatment of each patient
must be decided on the basis of the etiologic factors and the
Presenting pathologic changes

Inany large hosprtal the largest number of cases of throm
bophlelnus are secondary to surgical or obstetrical procedures
butn office practice and the practice of internal medicine one
frequeml) sees cases due to the other causes

The difference between thrombophlebitis and phlebo-
thrombosis has recewved considerable emphasis perhaps more
than 1t deserves It 1s true that thrombi 1n phlebothrombosts
are not fixed firmly to the walls of the vewns during the early
days when there 1s Iittle inflammatory reaction In most mn
stances as time elapses they become firmly fixed and cannot
be distinguished pathologically from those in thromboses due
to d\rombophlebms The 1mportint matter 1s that venous
thromhoses except those due to thromboangntis obliterins
are capable of producing emboli The silent thromboses fre
Quently produce embol: 1s devastaung as the ones that are easy
to Tecagnize It s mpossible to predlcl whether or not a pa
tents hohasa thrombophlebins 1n the legs 1s gomng to hase a
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fatal pulmonary embolus; therefore, all thrombophlebitis
must be regarded as serious and potentially fatal if steps are
not taken to prevent the formation of embali.

Let us consider briefly the several therapeutic measures
which have long been studied, although in the case of some of
them considerable doubt still prevails regarding the best pro-
cedure. I believe there is a fairly universal agreement today
that, in the case of a patient with thrombophlebitis of the lower
extremity, with edema, elevation of the extremity is helpful
in reducing the edema to a minimum. To keep the affected
extremity in a dependent position or at the level of the body s
of no therapeutic value and may actually be harmful.

‘Whether heat or cold should be applied to such patients has
long been debated. The consensus at present seems to favor
heat, if properly applied. I am not sure that we know how to
apply it properly. The technic described by Barker is now
most acceptable. The affected extremity is carefully covered
with a thin layer of petrolatum or similar substance to prevent
maceration of the skin, and a moist, hot pack is applied. This
may be in the form of turkish towels dipped in hot water,
wrung out and laid loosely around the extremity, which is
then covered with a rubber blanket and surrounded by hot
water bags. The hot pack is kept on for 20 out of 24 hours,
allowing 4 hours for acration and drying of the skin. In sever¢
cases with marked edema, both lumbosacral sympathetic
block and hot packs may be used simultaneously. The appli-
cation of hot packs to an extremity immediately after lumbo-
sacral block seems to prolong the vasodilating eflect of the
block, reducing vascular spasm and permitting more free

rainage.
¢ Thegmaner of activity versus rest has long been debated,
and it is still unsettled. There are some who believe that one
should wrap a bandage tightly around an aﬂected_leg and me-
struct the patient to walk 40 to 60 blocks a day, if there ax
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no symptoms. I have seen some very poor results from this
form of therapy. There are those who believe in keeping the
patient at complete rest in bed until signs of the disease have
completely subsided, as determined by the return to normal
of the sedimentation rate, blood count, heart rate, and tem-
perature. A middle course between these two extremes seems
to be the present tendency. Those who have been using anti-
coagulant therapy have been keeping their patients in bed for
only 6 or 10 days rather than 28 or 30 days.

The control of epidermophytosis is of very great impor-
tance in patients with the idiopathic type of thrombophlebitis.
Some believe that there is a very close causal relationship be-
tween fungus infection and thrombophlebitis of the lower ex-
tremities, either allergic or by direct invasion of the vein by
the infectious agent. Also, the fungus produces cracks in the
skin which facilitate entry of secondary invaders. In many pa-
tients who have had thrombophlebtis repeatedly, recurrences
are apparently prevented by the simple expedient of keeping
the dermatophytosis under control.

There is one point, the importance of which I cannot em-
phasize too strongly, namely, that of refraining from making
physical examinations of the chest, in which patients are in-
structed to take deep breaths for the purpose of determining
whether or not an infarction of the lungs has taken place, or
where the infarct is located. Deep breathing increases the
fegative pressure in the chest, thereby increasing the speed of
N.ood flow from the extremities, which may break off the loose
mls'mf the thrombi, If a person was operated upon 10 days
Previously, or if he has an acute phlebitis and suddenly devel-
Ops aAsmbbing pain in the chest and coughs up some blood, it
is Quite probable that he has developed a pulmonary embolus.

tis of minor importance to learn exactly where the infarct is.
That is purely an academic question. There have been several
deaths fullowing shortly upon such examinations. So far this
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fatal pulmonary embolus; therefore, all thrombophlebit
must be regarded as serious and potentially fatal if steps a
not taken to prevent the formation of embaoli.

Let us consider briefly the several therapeutic measur
which have long been studied, although in the case of some «
them considerable doubt still prevails regarding the best pr.
cedure. I believe there is a fairly universal agreement toda
that, in the case of a patient with thrombophlebitis of the low
extremity, with edema, elevation of the extremuty is helph
in reducing the edema to 2 minimum, To eep the affecte
extremity in a dependent position or at the level of the body
of no therapeutic value and may actually be harmful.

‘Whether heat or cold should be applied to such patientsh
long been debated. The consensus at present seems to fav{
heat, if properly applied. I am not sure that we know how *
apply it properly. The technic described by Barker is n¢
most acceptable. The affected extremity is carefully cover .
with a thin layer of petrolatum or similar substance to preve:
maceration of the shin, and a moist, hot pack is applied. Tl
may be in the form of turkish towels dipped in hot wate;
wrung out and laid loosely around the extremity, whichy,
then covered with a rubber blanket and surrounded by ty,
water bags. The hot pack is kept on for 20 out of 24 hou,
allowing 4 hours for aeration and drying of the skin In seve &
cases with marked edema, both lumbosacral sympath(,:
block and hot packs may be used simultaneously. The aphy
cation of hot packs to an extremity immediately after lum:‘:
sacral block seems to prolong the vasodilating effect of i
block, reducing vascular spasm and permitting more f,\\;

age. N
dr.:‘ll‘zegmatter of activity versus rest has long been debat‘_‘;e
and it is still unsettled. There are some who belicve thatd ¢ :b
should wrap a bandage tightly around an aﬁectEd‘lﬁg an :«’S
struct the patient to walk 40 to 60 blocks a day, if there
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dangerous procedure has received only brief mention in the
literature. Sliding an X-ray cassette under the patient’s chest
is a much safer way of locating an infarct,

A patient should also be advised against violent coughing
and straining at stool, and it is up to the doctor to see that the
patient does not indulge in either. There have been 2 number
of patients with thrombophlebitis who have died during defe-
cation. I knew one patient who died under these circumstances
a month after she was discharged from the hospital, at  time
when the thrombophlebitis appeared to have subsided com-
pletely.

Venous ligation as an aid in treating thrombophlebitis has
had a troubled history. It appears as though its exponents
have been chasing the rainbow’s end from the lower saphenous
vein all the way up to the superior vena cava. One of the short-
comings of treatment by ligation is that emboli may result
from thrombi forming at the site of any ligation. Thrombo-
phlebitis and varicosities also recur sometimes after ligation
of the affected vein. I have a patient in the hospital now who
never did have an embolus from the original thrombophle-
bitis, but promptly after a bilateral femoral ligation began’ to
have emboli and continued to have them until treated w.lth
anticoagulants. Edema may also sometimes occur.fOHO‘Vmg
ligation. It is maintained by the exponents of ligation of the
inferjor vena cava that following this procedure there is less
edema than is scen after femoral ligation, but on reading the
reports of a few years ago, one sees that some enthusiasts tl.lcn
maintained that there was no edema following fcmoyal liga-
tions. I believe there are specific indications for ligation, but
this procedure should not be used indiscrimimftely.' It 1s‘mdl-
cated if there is a lesion in a lower extremity which gives ns:1 10
recurring emboli. Ligation is a much safer Erocedure now that
anticoagulant therapy is available, and amzc'oag}x)am the‘r?:)}s!‘/
should always be used following venous hg:‘mo{x. Varicose
veins, of course, constitute the major field for ligation, and no
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dangerous procedure has recerved only brief mention 1 the
literature Shding an X ray cassette under the pattent s chest
15 2 much safer way of locating an nfaret

A pattent should also be advised against violent coughing
and strainng at stool, and 1t 1s up to the doctor to see that the
ptient does not mdulge in esther There have been 2 number
of patrents with thrombophlebitis who have died during defe
catron I knew one patient who died under these circumstances
a month after she was discharged from the hospatal, at a time
when the thrombophlebitis appeared to bave subsided com
pletely

Venous ligation as an md 1n treating thrombophlebitis has
had a troubled history It appears as though ats exponents
have been chasing the rainbow’s end from the lower saphenous
vein all the way up to the superior vena cava One of the short
comings of treatment by ligation 1s that embolr may result
from thrombi forming at the site of any hganon Thrombo-
phlebiis and varicosities also recur sarnetimes after higation
of the affected vein I have a patient in the hospital now who
never did have an embolus from the onginal thrombaphle-
batts, but promptly after a bilateral femoral higation began 1o
have emboli and continued 10 have them untl treated with
anticoagulants Edema may also sometimes occur following
higatton It 1s mamtained by the exponents of higation of the
infersor vena cava that following this procedure there 15 less
edema than 1s seen after femoral hgation, but on reading the
reports of a few years ago one sees that some enthuststs then
mamtamed that there was no edema following femorat tiga
tions 1 believe there are speafic ndications for ligation, but
this procedure should not be used indiseriminately It 1s indi
cated 1f there 15 a leston 1n a lower extremity which gives Tis¢ to
recurning embolt Ligation 1s a much safer procedure m;]w that
anticeagulant thertpy 15 avalable, and anticoagulant ¢ era[:Z
should always be used following venous higaton Var:;:ﬂ
veins, of course, constitute the major field for 1iganon, and no



TREATMENT OF THROMBOPHLEBITIS 239

one cwn dispute the tmportince of the operative procedure 1n
these cases

Now we come to another subject of considerible contro
versy mamely 1nticoagulnt therpy Heparm wis the first of
the cimcally effective anticorgulnt agents We have fol
lowed 1ts use with great interest since 1t beeame avulable in
thus country for the treatment of thrombophlebitis It pro-
longs the congulation tune Statistics clearly show that 1t mark
edly reduces the number of pulmonary embols and the num
ber of deaths It 15 \dmimistered s most of you know, esther
by continuous intras enous mfusion so as to keep the coagula
tion ume preferibly between 20 and 45 minutes or by re
peated tntravenous mjections of 75 mg every 3 or 4 hours
This method produces marked fluctuations n the coagulttion
tune as fugh as 100 minutes shortly after the tnjection witha
Teturn to normal before the next injection Dr Loewe has
been deseloping a menstruum which releases heparin slowly
The present menstruum for an intramuscular njection can
ot be considered entirely satisfactory 1ts imjection 1s ex
tremely panful to the patient 1t 15 difficult to control and 1t
produces nausea 1n some patients However I thinh 1t 1s a
move in the right direction and the subject should be pur
sued further There are many disadvantages m the use of
heparm It1san expensive procedure So fir 1t can be 1dmin
istered only by injection and the danger of hemorrhage from
'mproper use 1s well known It requires close supervision by
the house staff both day and might for the duration of 1ts ad
minstration 1n order to check the blood coagulation time
akthough with the intermittent method the number of checks
of coagulation trme 15 reduced marhed! y

Dicumaral has now become more popular Itisnexpensive
It can be given by oral admimstration Dicumarol interferes
Yith the production of prothrombin and 1t affects the coagula
fion time There hns been some question about the effect of
dicumarol on the coagulation time and unless the test is prop



240 CORNELL CONFERENCES ON THERAPY

erly made, one may fal to detect a prolongation of the coagn
lation time In this connection a word should be said abou
the Lee White glass tube method Some 1mportant work hay
recently been undertaken in a number of nstitutyons to study
the types of tubes other than glass, because 1t has long been
recognuzed by those of us working n the field of penipheral
vascular discases that the glass tube Lee White method does
not even remotely represent coagultion time as 1t occurs n
the blood vessels Ishould like to quote some hitherto unpub-
bLished figures from Dr Kadish of the Mayo Chnic Using the
ILee White method he found the coagulation time to be 6to 7
mmtes with the glass tube, 13 to 14 and even up to 19 mm
utes with the lucite tube, and considerably higher values with
the collodion or paraffin tube With the lucite tube the normal
value of 13 to 19 minutes 1s found shortened to 6 to 8 minutes
1n those patients with thrombophlebitis and prolonged to 30
to 40 minutes or more 1 a patent takmg dicumaro! Even
with the glass tube, 1f the test 15 carefully performed, 1t can be
shown that dicumarol prolongs the coagulation time, but the
use of the lucite tube provides a much more sensitve method
for demonstranng thus change In our Inboratory, however,
the results with the Jucite and other tubes have been too un
predictable 1o be used as a gmde to dicumarol dosage
Dicumarol therapy also has several disadvantages It re
quires daily prothrombin tests and the Jaboratory must be
prepared to do them It1s difficult to get Inboratories to do the
test accusately As with heparin, there 1s the nsk of hemor
rhage if the patient 15 not watched carefully There are several
gaps m our knowledge of the action of dicumargt Work on
mtravascular clotting in ammals 15 not sufficient, so our
Lnowledge of the action of dicumarol has to advance largely by
erirnents on man
m"}t‘}lxoelrl: :?r{f some very striking figures mn stuches on the valae
of dicamarol therapy One might mention those of Barker ar;:d
his group at the Mayo Clinig, which they compared the
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results in 897 patients with thrombophlebitis treated without
anticoagulant agents before emboli developed, with the results
in 138 similar patients treated with dicumarol. An incidence
of 10.6 per cent of subsequent thrombophlebitis or pulmonary
embolism was reduced 1o 2.9 per cent in the group with dicu-
marol; also, an incidence of 5.7 per cent of fatal pulmonary
embolism was reduced to 0 per cent in those treated with
dicumarol. They also made another type of analysis. They
compared the results in 678 patients who had suffered one or
more non-fatal emboli and did not receive anticoagulant
therapy, with the results in 180 similar patients treated with
dicumarol. An incidence of 43.8 per cent of subsequent throm-
bosis or embolus was reduced to 1.1 per cent in those treated
with dicumarol; also, an incidence of 18.3 per cent of fatal pul-
monary embolus was reduced to 0.6 per cent in those treated
with dicumarol. It is noteworthy that substantially similar re-
sults in very large groups of patients have been reported by
Jorpes and his collaborators from the Karolinska Institut in
Stockholm, where they used heparin in some patients and
dicumarol in others.

Dr. Andrus: As Dr. Wright has pointed out, the therapy of
lhrambophlebixis is complicated and none of the various meth-
ods of treatment which have been used in the past have been
tmirely satisfactory, but certainly a great advance has been
made with the use of anticoagulant therapy 1 think that per-
haps the internists and surgeons, while they see the problem
from 2 common point of view in many ways, look upon certain
aspects of it somewhat differently. 1 will ask Dr. Glenn to dis-
cuss this problem from the surgical point of view.

Dr. Frank Glenn: To the surgeon, pulmonary embolism is
?‘“‘:\ys amatter of grave concern, and the surgeon’s attack on
tmust begin with the preoperative preparation of the patient
and the care of the patient during the operation.

Itseems to me that the care which has been exercised in the
OPenating room in the past few years to maintain the patient’s
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blood pressure 1t a proper level has been of great mportance
1 reducing the incidence of postoperative thrombophlebitis
The fall of the blood pressure to 1 low level and the associated
shock certamly favor corgulation of blood especully 1n the
vessels of the lower extremuity The care of the patient after
operation 1s equally importint Having the patient do exer
caises while in bed and employing early ambulation help to
reduce the ncidence of thrombophlebitis and embolt espe-
cinlly those fatal emboli which arise from the Jower extremity
Statistics from various laboratories of pathology show that the
majority of these fatal emboli from the lower extremity arise
from the deep femoral circulation When conservative meas
ures fatl to prevent the appearance of emboli or thrombophle
bitis the surgeon naturally takes more active steps

There has been a great deal sud about ligation In our
clinic here we do not follow 1n the footsteps of some of those
farther up the coast who even do prophylactic ligation Never
theless when one 1s confronted with what appears to be a
thrombophlebitis with embolism tnterruption of the deep cir
cultion 1s certamnly mndicated It should be undertahen 1m
mediately Where one may limit treatment to the use of antt
coagulant theripy alone 15 a question that has certainly not
been settled especially 1n the surgical cases

In tracing the history of higation one finds that the first ap
proach mvolved ligation of the superficial circulation Dwx1
sion of the deep femoral circulation was not zmempted untt
later For the majority of patients the division of the deep
femoral vessels 1s probably the procedure of chorce I certainly
believe that following ligation of these vessels the mcidence
of embol1 has been reduced Along with the mnterruptions of
the deep femoral circulation anticoagulant therapy as already
outlined 1s certainly indicated Some object to operative prlo‘
cedures because of the edema and disability which may "Cds“ t
Generally speaking we have found that drviston of the eexfs’
femoral circulation 1s not followed by as much edema as one
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led to behieve Usually the Ingher the interruption of the
venous return the better s the collatert! arculition which s
thereafter established If 2 patient has been il for 1 long ume,
or has bad some surgical procedure involving one extremity
and thrombophiebitis hns developed then the choice rests be
tween 1 bilatertd higation of the femoral and the common iiine
sessels In panents with pelvic involtement hgation of the
mlertor venicava1s ndecrted This s an heroie procedure and
15 occanionally fatal but 1 believe 1t can be uulized to good
advantage if comlnned with anticorgulant therapy

Dr Andrus The topic today 1s the trextment of thrombo-
phlebitis but I am sure that all of those interested 1n the sub-
Ject agree that the most important ;im 1s the prevention of
thrombophlebitis Unfortunately, our understanding of the
factors which produce 1t 1s very meager However I thunk that
we do know of certun measures which tend to duminish the
madence of thrombophlebitis such as the avoidance of
fecton the prevention of stasis in the veins of the legs result
mg from the use of tight dressings from distention of the ab-
domen or from the low blood pressure of shock The use of
decp breathing exercises prophylactically after operition has
been widely employed as well as the use of routine postopera
e exercises with the pauent m bed unul early ambulaton
1 feasible Deep breathung 1s used to prevent venous stasis It
Iscertainly to be carefully avorded 1f thrombophiebitis 1s pres-
€ntor even suspected No methods of prevention are univer
sally successful It 1s to be hoped that continued 1nvestigation
will e us greater understanding of this complicated group
cbdiseases and w1l reveal more effectve means of preventuon
and better therapentic agents

Dr Wnight will yon make a few remarks on the diagnosis of
ﬂlrumbopl\lebnm How do you demonstrate its presence?

Dry night ¥ wish to say first that I agree with Dr Andrus
that of e Leep these individuals active get them out of bed
‘ery early move therr Jegs have them exercise in bed and take
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blood pressure at a proper Jevel has been of great importance
m redueing the mncidence of postoperative thrombophlebus
The fall of the blood pressure to a Iow level and the associated
shock certanly favor congulation of blood especially m the
vessels of the lower extremity The care of the patient after
operation 1s equrlly important Having the patient do exer
c1ses while 1n bed and employing early ambulation help to
reduce the mncidence of thrombophlebitss and emboly, espe
ctally those fatal embols which arise from the Jower extremity
Statistics from various laboratories of pathology show that the
mjarity of these fatal embolt from the lower extremuty arise
from the deep femoral circulatton When conservative meas
ures fail to prevent the appearance of embols or thrombophle
bitss the surgeon naturally takes more active steps

There has been a great deal sard about higation In our
clinic here we do not follow mn the footsteps of some of those
farther up the coast who even do prophylactic hgation Never
theless, when one 1s confronted with what appears to bea
thrombophlebitis with embolism, mterruption of the deepar-
culation 15 certainly indicated It should be undertahen 1
mediately Where one may lim1t treatment to the use of mml
coagulant therapy alone 1s a question that has certamnly no!
been settled, especially m the surgical cases

In tracing the history of ligation, one finds that the ﬁrslt) a‘i
proach 1nvolved ligation of the superficial cu-culanm:i 1111
ston of the deep femoral circulation was not attempte gﬂ
later For the majority of patients the division of the EC‘P
femoral vessels 1s probably the procedure of choice 1 certamcz
believe that, following ligation of these vessels the meiden :
of embol1 has been reduced Along with the mterruP“{ms:;
the deep femoral circulation, anticoagulant therapy, as 2 re£lw)"
onthined, 1s certamnly indicated Some object to operative I:ﬂt
cedures because of the edema and disability which maly :edscep
Generally speaking, we have found that division of th oot
femoral circulation 1s not followed by as much edema as
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led to believe Usunlly the higher the interruption of the
venous return the better ts the collateral errculation which 1s
therenfter estabhished 1€ 1 panent has been all for 1 long time
or has had some surgical procedure 1nvolving one extremity
and thrombophlebitis has developed then the choice rests be
tween a bilateral ligation of the femoral and the common 1line
vessels In patients with pelvic involvement ligation of the
wferior ventcnvas indicated This is an heroie procedure and
1 occasionally fatal but 1 believe 1t can be utilized to good
advantage 3f combined with anucoagulant therapy
Dr Andrus The topic today 1s the treatment of thrombo-
phlebitis but I am sure that all of those interested 1n the sub-
ject agree that the most important aim 1s the prevention of
thrombophlebitrs Unfortunately our understanding of the
factors which produce 1t 1s very meager However I think that
we do know of certn measures which tend to diminsh the
inadence of thrombophlebitis such as the avoidance of 1n
fection the prevention of stasts mn the veins of the legs result
g from the use of ught dressings from distention of the ab-
domen or from the low blood pressure of shock The use of
deep breathing exercises prophylactically after operation has
been widely employed as well as the use of routine postopera
thve exeraises with the patient 1 bed until early ambulation
15 feasible Deep breathing 1s used to prevent venous stasis It
iscertainly to be carefully avoided 1f thrombophlebitis 1s pres-
¢ntor even suspected No methods of prevention are uniser
sally successful It 15 to be hoped that continued 1nvestigation
will pive ug greater understanding of this complicated group
of diseases anq will reveal more effective means of prevention
and better therapeutic agents
Dr Wright wall you mahe a few remarks on the diagnosis of
thrombophlebins® How do you demonstrate 1ts presence?
Dryy night Twish to say first that I agree with Dr Andrus
ataf we Lecp these individuals active get them out of bed
ey early move their legs have them exercise 1n bed and take
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are 1n effect the same as reducing the concentrations of pro-
thrombin), 1t has been found, for example, that by the time
the prothrombin content has been reduced to as low as 30 per
cent of the normal, clotting has been only moderately 1n
parred as shown by the fact that the * prothrombin trme has
only risen from about 12 to 18 seconds, or a rise of only about
50 per cent Beyond a given point, however, even shght fur
ther reductions mn the prothrombin content (prothrombin ac
twvity) greatly mnfluence blood clotting, and produce large m
creases 1n the prothrombin time, for example, a reduction of
the prothrombin actvity from 30 to 10 per cent of the normal
delays clotting so much that 1t ratses the prothrombin tune
from 18 to 38 seconds, that 15, a rise of about 100 per cent The
point of thss 15 to emphasize the need for bearing 1 mind the
difference between the terms ‘ prothrombin acnwity and
“prothrombin nme’ One must also remember that after a
conspicuous rise m prothrombin ime has taken place with
dicumarol therapy, the patient must be watched carefully for
small additional doses of the drug by causing further small
reductions i the prothrombimn content, may produce abrupt
rises mn the prothrombin time, blood clotting being so mark-
edly impaired as to give nise to spontaneous hemorrhages

In the actual carrying out of the test for the prothrombin
time 1n the laboratary, there appear to be so many varables
chat 1t 1 necessary to have a control subject tested at the same
tume, as 2 mews of wnsuring the accuracy of the test It might
be well for the physician to consult with the laboratory which
performs the prothromban test for hum 1n order ta be sure of
the precise meamng of the figures which are reported to hum,
since the results obtained by different laboratories are some
what different depending on the conditions of the test

I should Like to ask Dr Wrnight what percentage of bed p2
ttents who develop a pulmonary embolus give evidence of
thrombophlebitss prior to the embolus N

Dr Wright 1do not know of any adequate figures on that
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pomt Perhaps some of the surgical staff can answer the ques
tion more spectficaily

Dr Andrus After an embolsm occurs you can nearly al
wys determine where 1t crme from, but I know of no figures
an the percentage of patients i whom the diagnosis of throm
bophlebitis 1s made or 1s possible before embols hive occurred

Dr Harold I B Pardce Inrehison te Dr Gold s question,
Iihnk it 1s only 0 a small percentige of patents that one
recognuzes signs of thrombophetebius prior to the embolic
phenomena

Dr Gold 1agree with thit I have scen many cases of pul-
manary embolus tn non surgical paents but I cn recall only
two instances 1n which signs of phlebitis presented themselves
prior to the embolus 1o suggest the possibility of embolus It
may be that the signs of thrombophlebitis are often not very
camspicuous and we do not ool carefully enough 1 medical
patients confined to bed

Dr Andrus 1 would certamly clum no special ability for
the surgcal service, for T know there are many patients m
whom we recognize the thrombophlebius only after the cm-
bolus but there are certasnly a great many w which we recog
ruze thrombophlebtus beforehand I would guess that we rec
ogmze the phlebuts 1 about half of the patients before they
hnve an embolus

Dr Wright Do you not dunk that our house physicians
should be tramed to make duily observatians pastoperatn ely
on the legs of all pauents? I am sure that many more of these
¢ases would be recogmized 1f that were a standard procedure
on all surgrcal services

Dr Pardee How long do you beheve anticoagulnt therapy
should be continued, and what criteria would you use for stop-
ping g1?

Dr Yenght 1t depends on the type of case We like to keep
the mdvrdual who hashad a stmple thrombophlenus of short
duranon on anticoagulant therapy for 310 4 wechs T have re-
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1n a while an article appears recommending { 600 mg of dicu
marol as the first dose Such dosage 15 extremely dangerous
One may give 300 mg s the first dose relatively safely and
300 mg on the second day then tapering off gradually to 200
mg and 100 mg daily If that dosage system 1s accompanicd
by a careful daily check of the prothrombm time I do not
think one will get mto trouble very frequently, but one may
anticipate some minor hemorrhages

Before we close this discusston I think I should say a word
about the care of the patient fter he recovers from the acute
thrombophlebitis Such care 1s one of the most important but
also one of the most neglected phases of the management of
this disease 'We must remember that thrombophlebitis can be
arrested but 1t should never be regarded as cured Most of
these patients have pains when they stand a long time and
when the barometer changes They worry about these pains
and many of them become psychoneurotic because they never
know whether the pam presages another attack of phlebitis
The neglect of proper prophylactic care increases the tendency
to edema ulcers and varicose veins We can prevent these un
fortunate sequelae by several means It was found that a group
of patients wearing hnee length well made mdividually fitted
elastic stockings for the first year after their thrombophlebitis
had at the end of five years far less edema far fewer pamns and
far fewer ulcers of the legs than those patients who went with
out stockings I think that the use of such stockings 1s very mm
portant It s essential to 1nstruct the patient on how to prevent
dermatophytosis It 1s also most necessary to explamn to the
patient that pams in the legs do not always mean a recurrence
of the thrombophlebitis Fear of a recurrence may be one of
the most sertous disabilities We have seen patents who five
years after the attack are fearful of moving about or unneces
sarily restrict their activities because they fear that when they
have a pamn 1n their leg they are on their way to a recurrence
Thus reaction 15 understandable 1n people who have passed



TREATMEINT OF THROMBOPHLEBITIS 251

through two or three attacks. We have formulated some ar-
bitrary rules which have proved helpful to these patients. I
the pain lasts Iess than an hour they should ignore it, for most
of these pains last less than 15 minutes. 11 it fasts 1 to 3 hours,
they should lie down and clevate the feet or get into a tub of
cool water, which frequently gives relief. If it lasts more than
3bours, they should call their physician. Most of them will say,
"Well, now that ¥ know I don’t have to worry abaut pain that
fasts less than an hour, 1 go ahead and do what 1 want to do
and have stopped worrying about it.”” Some pains may recur
for several years after an acute attack, and the patient's failure
to understand this may result in much needless physical and
psychoneurotic invalidism.

SUMMARY

Dr. Lawrence 1. Hanlon: Some of the problems of treat-
ment of thrombophlebitis were explored this afternoon. There
are many varieties of thrombophlebitis differing in their
qusces, clinical aspects, and pathologic changes. The regimen
of treatment should be adjusted to the special requirements
of the particular patient. The differentiation between phlebo-
thrombosis and thrombophiebius has limited value, since,
alter a time, the thromba in the two become pathologically in-
dxstinguislmblc‘ Whale thrombophlebitis often makes its ap-
Pearance with characteristic signs and symptoms, such as pain,
tenderness, swelling, fever, and elevated sedimentation time,
in many of these patients the onset is silent and the first indi-
eation of the disease is a pulmonary embolus. Emphasis was
gﬂaced on the desirability of making rautine systematic exam-
inations of the legs in surgical and non-surgical patients con-
fined to bed, as a means of uncovenng cases of thrombophle-
bitis sufliciently early to make 1t posssble to prevemt pulmo-
nary complications,

The discussion cavered measures that are useful in the pre-
‘ention of thrombophlcbilis. such as care against traumatiza-
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tion of vessels, prevention of mfection, control of epider
mophytosis, free movement n bed, early ambulation deep
Tespiratory exercises and the avoidance of the latter i throm
bophlebitis to prevent pulmonary embolism Attention was
called to the highly controversial nature of the measures used
mn the treatment of thrombophlebiis the application of heat
and cold, the use of leeches prolonged rest free exercse early
ambulation dependentand elevated position of the extremity
lumbosacral sympathetic block, prophylactic venous ligaton
and the use of anticoagulant agents It was indicated that the
consensus favors hot, moist packs to the affected extremuty the
elevated positron of the limb to control swelling and a middle
course mn relition to rest and activity, the patient being a
Iowed up and about after a short period of rest even though
the disease 1s not fully checled, provided anticoagulant ther
apy 1s employed There are those who recommend prophylac
tic ligation of the vems mn thrombophlebits of the lower €x
tremuty 1n order to prevent embolsm although others prefer
a more conservative course, ligating only after there 1s proof
that the vein 15 a source of recurrent embolization The choice
of site for ligation depends on the location of the phlebitis

The use of the anticoagulant agents heparin and dicumarol
appears to be an advance of the first importance 11 the treat
ment of thrombophlebitis Figures were cited showing most
extraordinary results following their use for example second
thrombosis or embolus was reduced from an incidence of
nearly 59 per cent to about 1 per cent cases of fatal pulmonaly
embolus with an mcidence of nearly 6 per cent completely
vamshed The discussion embraced the details of a;;:p]xcatxcmf
dosage mode of action, dangers and methods of control o
anticoagulant therapy



Treatment of Alcoholism

Dr Harold G Wolff We will consider today the problem
of alcoholism It 15 difficult to determine the extent of this
malady It has been conservatively estimated by holb, of the
Unuted States Public Health Service, that perhaps 2,500,000
people 1n the United States are addicted to alcohol to a degree
that 1n some way interferes with their effectiveness and the
fulfillment of their potential It 15 thought by Kolb also, that
approimately 200,000 of these are seriously sich—and the
problem of helping them has not been solved Dr. Rennie will
open the discussion

Dr Thomas A C Renmie From 10 to 25 per cent of ad-
mussions to state hospitals are for conditions associated with
alcohohsm In additton alcohol runs very high as one of the
major causes of psychoses

There 1s a growing awareness, fortunately, of the fact that
alcoholism 15 a disease, not a2 weakness of character, and that
the alcoholic represents 2 human being who 1s escaping from
intolerable stresses or strains Hence, there 1s a very large em-
phasis now on psychotherapy in the treatment of these indi-
yiduals, Satisfactory treatment 1s not yet the rule, however
From a manuscript just released, representing a year's study
by the Commuttee on Public Health Relations of the New
Yorl Academy of Medicine, come the followng rather inter-
esting facts which point to the dearth of facilities for the treat-
ment of the alcoholic The figures are based on 1 609 replies to
2 Questionnaire which was sent to several thousand pracucing
Physictans an New York. Chronic alcoholics are treated by
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about 75 per cent of the psychiatrists who replied by about 50
per cent of the general prictitioners and by 46 per cent of the
anternusts They all said they treated some alcoholics however
only 0 4 per cent of those replyimng said they treated more than
10 per cent of ther total practice for problems of alcohol or
1n other words made any sort of specialty of that problem m
treatment The percentage treating the acute alcoholic was
about equal for the psychiatnist the mternist and the general
practitioner, with a shghtly heavier weighting for the mntern
8t

The methods used in treatment ran a strange gamut of per
formances The largest number of physicians stated that they
used psychotherapy A number of them who were questioned
as to what they meant by psychotherapy had great dufficulty m
explaining what 1t 15 The next most common form of treat
‘ment was hospitahization (when 1t was possible to secure a hos
pital bed) Other forms of treatment relied heavily upon nu
tritional aspects massive doses of vitamins or sedatives 1 one
form or another Some physicrans not psychiatrists men
tioned that they used group psychotherapy Others stated that
they used electric shock therapy a few that they used cond
tioned reflex therapy although few were able to describe what
«conditioned reflex theripy 1s Among the psychratrists about
40 per cent referred pauents to Alcoholics Anonymous and
about 23 per cent referred patients to various social agencies
1n the community

It 15 dufficult to get an alcoholic patient nto a hospital 1n this
area and this 1s a problem throughout the country as well
According to the answers to the questionnaire the largestnun
ber of patients goes erther to Bellevue or Kings County hospt
tals both of which have psychiatric divisions and accept 2lco-
holic patients the next largest number goes to the Doctors
Hospital the next to the Towns Hospital and so on down

Since 1945 all the municipal hospitals 1n the City of New
York have been accepting alcoholic patients and putting them
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on the medical services only a few have special wings for the
treatment of alcoholics

The knicherbocker Hospital about two years ago set aside
15 beds for the treatment of alcoholics referred by and 1n con
tact with Alcoholics Anonymous In the last five years from
§000 to 12 000 pruents per year entered Bellevue and New
York mumcipal hospitals for alcoholism their average stay
being less thin 72 hours Often they come mn at mght and go
out 1 the morning It 15 apparent that hospital factlities for
the treatment of this great problem are inadequate

Since psychologic factors in alcoholism are now being
stressed the psychiatrist s defimtion and classification of the
alcoholic should be of interest as well as of importance 1 the
treatment of the alcoholic. What 1s a chronic alcoholic? He
may be defined as an individual who 15 unable to do without
alcohol who 1s completely and daily dependent upon alcohol
for his comfart and who 1s apt to take his first drink early in
the morning of each day He 15 a person who cannot function
harmoniously or contentedly without alcohol

We recogmze two large groups of chronic alechohies the

spree drinker and the steady drinker The spree drinker
Presents a spectal kind of psychologic problem He 1s a man
whomay not drink for monthsat 2 time and then goes off ona
spree or bender This may last one day to a week or two
during which he drinks extremely heanly often locking him
self 1n hus room refusing to see people He comes out of the

spree a few days or a week or so later and has no desire for
alcohol again for perhaps weeks or months or even years

The steady drinkers however are persons who have to hmve
alcohol every day and these arc usually divided 1n an attempt
atclassification 1nto 4 major categories One 1s that of the 1n
dinidual who has intolerable problems 1n us hfe He knows
what they ave but he cannot meet them with comfort and he
finds solace 1n alcohol The second 1s that of the so-called Py
choneurotic individual whose difficuluies problems and con
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flicts lie largely within himself, often unknown to hum and
who finds that alcohol relieves the intolerable confiict, The
third category 1s that of the person whose use of alcohol 1sa
symptom of a more fundamental underlying psychuatric dis
order Thus, we sce patients in depression turning to aleohol
manics turning to alcohol to celebrate Schizophrensc patients
and the feeble minded are also easy prey toalcohol The fourth
category 1s that of individuals 1n whom the personality com
ponent 1s not immedzately strihing, who just regularly and per
sistently take alcohol because they like the taste and effect ofit.

The treatment of the psychologic factors which lead toacute
and chrontc alcoholism, of course, cannot be considered here
an detail There are, however, clinical problems arising out of
these condttions which demand rmmediate treatment Let us
consider the management of acute alcoholism 1 shall not bur
den you with the details of the picture of acute alcoholism for
you all have seen 1t It 1s usually self limiting, harmless and
apt to be slept off quite sausfactorily, however, coma can 1n
tervene 1n an acute alcoholic spree and may require tntensive
treatment

Great reliance 1s now being placed upon two major aspects
of treatment These stem from the more recent advances mn the
Lnowledge of the metabolism of alcohol It 15 oxidized 1 the
body rather slowly, about 10 cc per hour, this 15 best accom
plished m the presence of msulin and glucose which facilitate
1ty oxadation 1 the liver Vitamin B fractions, pzxmcularly
thramine and nicottnic acid, are also of value 1n this respect

Almost all treatment for acute alcohclism, delirum tre-
mens, and other acute alcoholic condstions include the com
bined use of glucose and nsulin Usually 1,000 to 2,000 c¢ ofa
5 to 10 per cent solution of glucose 1s given ntravenously, ;&
gether with 20 or 25 umits of msulmn, given subcutaneoussy(')
To ths there 15 usually added, also by the parenteral route A
ta 100 mg of thramine chloride and 100 mg of mcoumcsacl
At Belleuve Hosprtal 100 mg of ascorbic acid, as well as 5 mg
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of iboflivin by mouth per day 1s given In that mstitution
they also add 100 mg of pyridoine to the regimen 1n the be
hief thit 1t may reduce the vomiting which so commonly is part
of the picture of 1cute aleoholism  Alcoholics require a high
cloric diet with Inrge amounts of protein as well as of carbo-
hydrate It seems evident therefore that adequate nutrition
with vitmin supplementation constitutes the backbone of the
treatment as well as of the prevention of the serious sequelae of
alcoholism

There are however additional important aspects mn the
care of the comatose alcohohic patient He should be Lept
wirm turned frequently to prevent pneumoma and given
sumulants 1f necessary If the respiration 1s depressed sert
ously a carbon dioxide and oxygen mixture may be used Large
amounts of fluids with electrolytes are required because al
coholics usually lose a considerable amount of fluid and so-
dium chloride 1n vomutus and diarrher Every patient of
course deserves a meticulous physical examination so that
fractures bran injuries diabetes and uremia are not over
looked The only real dangers usually are those of circula
tory collapse or pneumonia

Delinum tremens presents different problems for treatment
The delirious react with great fear and panic have ternfying
‘visual hallucinations which are usnally of small amimals and
bugs There 1s disorsentation the patient does not know where
he 15 and cannot grasp the sigmficance of the environment
about him There 1s a characteristic tremor which gives rise
tothe name of the disorder Delirium tremens 1s usually a self
limiung disease runmng anywhere from 1 to 5 or 6 days with
almost 1nvariable recovery Hospitalization s preferable for
the management of these pauents

Good nursing cave 15 important The patients are frightened
and need constant reassurance They find 1t difficult to orient
visibly and should be Lept either 1n 2 room brightly lighted
O 10 one completely dark Because they are disorzented and
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confused, they frequently mistahe windows for doors and it 15
therefore, necessary to guard against sertous accidents or inad
vertant suicides

Hydrotherapy 1s used commonly m the acute case of de
Iirium tremens The rest of the treatment 15 largely supportive
Treatment includes the use of vitamins sedatives and the i
sulin and glucose combination already mentioned The most
commonly used sedative 1s paraldehyde 10 to 20 cc by mouth
or 1n smaller doses intramuscularly 1f the patient 1s unable to
take 1t orally Chloral hydrate 15 also used m 05 to 1Gm
doses and more rarely the barbiturates particularly sodwm
amytalin 025 or 03 Gm doses Some physicians do not use
barbrturates 1n alcoholics because they fear the development
of dependence

These patients also need large amounts of fluid and sodum
chlortde Routine care also mcludes a high caloric diet pret
erably fluid (often delirious patients are not able to tolerate
solids because of persistent gastritis) and large amounts ot
carbohydrate and protein In about 5 days the pattent usually
recovers without sequelae One danger in delirium tremens 13
that of circulatory collapse Subdigitalization 1s somettmes €2t
r1ed out 1f there are signs of cardiac distress so that the patient
can be digitalized mare rapdly if 1t should become necessary

There 1s a group of disturbances resulting from or aso
ctated with the long continued use of alcohol which I have
ume only to enumerate but of which we must be aware acut§
alcoholic excitement pathologic alcoholism with epilepton
manmfestations acute or chronic hallucmosis alccholic dete
rioration Jealousy and paranoid reactions horsakoft s ps')’ch:?‘
sis and the Wernicke syndrome Many of these are primartly
vitamin deficiency disorders only secondarily due to the us¢
of alcohol These complications develop because of puortsf;
petite deficient food intake and the vitamin 1nz1decp.1z'lcyowcs
almost mvariably accompanies it Their treatment ns o
restoration of vitarmns by massive doses erther orally or hyp
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dermically over 2 long persod of time Somc of these disorders
do not clerr up rpsdly cven though the vitamin deficrency s
treated

Finally we come to the problem of the chironic alcohohe
the psychologic types of which T have already defined The
chromsc alcohiolics 1re best trented in 1 hospital although very
few of them are withng to 1ccept that formulation Hospual
zatton removes the alcoholic from il sources of alcohol In
the hospitat he 15 scparited from ~n environment which 1s
siressful Hospitalizagon offers a neutral environment 1
which the nursing staff as well as the physicians wre uader
standing of s problems The psychuatrist hs the opportumty
to observe hus dy by day reactions and hus responses to other
pattents to analyze his anxaety reactions as they occur and to
proceed much more rapidly with the psychotherapeutic ex
ploration For these reisons hospitahization 1s desirable and
for a fanly protracted perted a minumum of 3 and prefer
ably G months or longer

In New York State 1t 1s not passible to commut alcgholics
Reviston of the laws of the State to make this possible should
be guen careful consideration because one of the great diff
clties with the complete treatment of chronic alcohelics 1s
that usually 4 to 6 weehks after they have stopped dranking
they attam a state of muld euphosta and think thesr problems
are salved and they no longer need to go on with therapy If
they demand 1t they must be released from the hospital Alco-
hohics can petition for a voluntary comsmtment In such a case
hospitalization can be ordersd by 2 judge and the panent hept
ina hosputal until cured even though the patient may wish to
leave earher

The first problem of course 1s to get the alcoholic to stop
drmng At Payne Wintney we withdraw alcobol immed:
ately We feel that there 13 na vahd psychologic reason for a
tapening-off procedure Remosval of alcohol requires strong
Teassurance suggestive measures attention to dietary needs



262 CORNELL CONFERENCES ON THERAPY

Problems of Alcohol, a national orgamzation 1n New York
devoted to the aspects of research mto the causes and preven
tion of alcoholism Another 15 the National Commttee for
Education on Alcoholism, also in New York, and the third the
National Commuttee of Alcohol Hygiene 1s located i Balt
more These organizations provide more spectfic help 1n the
management and understanding of this problem

Dr Wolff Dr Rennie, m referring to the management of
the acute alcoholic you spoke about the use of stmulants
What did you mean specifically?

Dr Renme The one most commonly used 1s caffene and
sodium benzoate 05 to 1 Gm Another farrly common one 1s
amphetamine sulfate, 5 and 10 mg

Dr Cary Eggleston Circulatory rather than cardiac shmu
lants?

Dr Renme Yes

Dr Wolff Is anyone convinced that giving vitamns to a
person 1 the acutely alcohohc state could be effective m the
short time that the mdividual remains m that state? I take 1t
that 1t would be a matter of 12 or 14 hours at the most

Dr Harry Gold There does not seem to be very much
doubt that the actions of the vitamins may appear fauly
quickly A bird that 15 unable to fly because of vitamn B, de
fictency may be able to fly off within a few hours after 2 massive
dose of vitammin B, A person with scurvy may after a massive
dose of vitamin G show unequivacal improvement within 24
hours This also, applies to the case of defective dark adapta
tion, after a massive dose of vitamin A

If these patients are really suffering from a vitammn defi
ctency and receive adequate doses, considerable 1mproy ement
mght take place 1n the course of a few hours after admunistra
tion

Dr McKeen Cattell Dr Wolff although I think there 152
certain amount of logic mn the use of insulin and glucose ;
would Iihe to point out that too much should not be expecte
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from them 1 do not remember the exact figures now, but ap-
prosimately half of the total metibolism mny result from the
burmng of alcohol It 1s apparent that this percentage cannot
be mcreased very much without burning up the individual I
think the actual increase in the elimmation of alcohiol by that
procedure cannot be very important

Dr Wolff Ttcould perhaps have some other réle than that
mtotal elimination Could 1t have 1 speafic effect 1n ussue?

Dr Cattell That might well be ns a matter of fact 1t 1s
known that hiie may be protected by such treatment The pro-
cedure possibly may be worth while m the treatment and
there 15 some evidence that the addition of glucose may 1m
prove central nervous function but I was thinking of the usual
explanation that 15 given As far as promoting ehimination 1s
concerned I believe that that cannot be accomplished to any
important degree

Dr Wolff 1 would like to ash about subdigitalization 1n
patents with delirtum tremens Dr Gold would you suppose,
1f a person were 1n danger of circulatory collapse as the result
of this disorder that 1t would make much difference whether
he were getting subdigitalization doses or full doses or none
atall?

Dr Gold Unless there 1s fairly clear evidence of heart fail
ure I believe that digitalis would have no influence at 11l

Dr Rennie The only death I have ever seen 1n a debinum
tremens was due to cardiac failure

Dr Gold And not peripheral circulatory collapse?

Dr Renme No heart failure

Dr Gold Of course since there are about 13 000 000 car
diac patients in the United States and 2 500 000 people with
aleoholic troubles 1t would not be strange 1f comncidence pro-
duced a patient with both conditions from time to ume 1
should think 1n the absence of heart disease the problems of

the heart 1n delirium tremens would not be those requiring
dimitalis
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Dr. Wolff: Would you suppose that alcohol would harm 2
heart that was not in failure or beginning to fail?

Dr. Gold: I doubt very much that it would in the range of
concentrations in humans.

Dr. Wolff: 1f it did, would you suppose digitalis would make
any difference?

Dr. Gold: 1 would doubt it.

Dr. Wolfj: Dr. Rennie, we see, from time to time, individ:
uais who have been addicted to one form of a sedative or who

* take sedatives for convulsions, who have fits precipitated by the
sudden withdrawal of such a medicament. Apparently there
is danger of fits in the alcoholic who suddenly has his alcohol
withheld (Dunning, International Clinic I, vol. 3, 1940)
‘When you say that alcohol should be completely and suddenly
withdrawn in chronic alcoholics, do you consider such a pos-
sibility? Is hydrotherapy, and I assume you mean submcrsiofl
in a tub for hours, sufficient, or might the aicoholic, in addi
tion, receive a bromide, a barbiturate, or some agent oﬂ‘m
than alcohol, or would you withdraw all medicaments during
this precarious period?

Dr. Rennie: 1 would not withdraw all medicaments. Rou-
tinely, in a delirium tremens patient, when I remove alcohol,
I replace it with a sedative, preferably paraldehyde. Most al
coholics prefer it, and it also seems to be about the most effec-
tive one. No, I would not remove alcohol and leaye that person
with no support at all. He is much too tremulous, anxious, and
frightened. He clearly needs sedation as well as prolonged
baths. This holds for the management of the chronic, the acut¢
alcoholic, as well as the patient with delirium tremens.

May I say something about the convulsive manifestation?

Dr. Wolff: Please do. .

Dr. Rennie: There is a very rare condition associate.d with
alcohol, but more with the ingestion of it and nos with the
cessation of it, and that is the condition which I designated as
pathologic with epileptoid manifestations. There are certain
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mdividuals probably epileptoid who may not have convul
stve serzures without alcohol but who show them after the
long conunued use of 1t 1 have only once observed the pro-
duction of a convulsion 1s the result of the withdrawal of alco-
hol

Dr Tolff Youreferred 1in your discussion of the manage
ment of dehrium tremens to the use of sodium chlonide and
large amounts of fluid Is there not the impression—and per
haps I am wrong—that some of these people have wet
brains?

Dr Rennmie Dr Wolfl 1s needling me because I wrote a
manuscript recently 1in which I recommended hypertonic glu
cose for the edema of the bram. Dr Wollf you can answer
that question better than I can

Dr Wolff Although postmortem edema 1n patients with
delinum tremens has been considered to be present by Nazum
and Le Count {(J A M A 67 1822 1916) I am personally not
convinced that it makes much difference whether one gnes
more or less than the usual amount of fluid or salt. Perhaps
<ome of these people are pretty dry after hours without flid
orfood and therefore are entitled to fluid for reasons of their
dehydration

Dr Rennie Most of them are usually badly dehydrated

Dr Gold What 1s the fact 1n relation to hypertomc glucose
solution? Does 1t seem to make them better or 1s it one of those
Practices continued by the momentum of tradition®

Dr Renme Dr Bender whom I hive heard discuss alco-
holism has always used the so-called alcoholic wet brain the
edema of the dura and pia arachnord as the paradigm of what
alcohol does to the rest of the human body If one assumes that
10 delirium tremens there 1s mtracranial edema there 1sa ra
ttonale n attempting to reduce 1t by the use of a hypertomc
solution You have also heard that Dr Wolff does not agree
with that

Dr Wolff Itdoesnot matter whether Tagreewithitornot 1
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don’t believe it has been demonstrated. I would also like
to know whether there has been any evidence to the con-
trary.
Dr. Gold: How do we now stand with regard to the precipi-
tation of delirium tremens by the withdrawal of alcohol?
Dr. Rennie: It is my impression that more patients with
delirium tremens are precipitated into it by the abrupt cessa-
tion of taking alcohol than those who develop it during the
course of the continuous use of alcohol. One sees it occasionally
on a surgical service after a patient who has not been recog-
nized as an alcoholic has had an operation. Following the op-
eration, with abrupt withdrawal of alcohol, one may get 2
delirious patient. .
Nevertheless, we withdraw alcohol abruptly. These are our
reasons. If the patient already has delirium tremens, there Is
no problem of inducing delirium. If the patient is a chronic
alcoholic, but has not developed delirium tremens, we ta}(f the
chance that he can, with adequate medication, avoid delirium.
As I remember, some ten years ago in a large series, I thinkat
Bellevue, or perhaps at one of the state hospitals, in SFVCNI
thousand cases alcohol was abruptly withdrawn, and, in an-
other large group, the patients were tapered off. There se‘er.m'-d
to be no significant difference in the incidence of delirious
reactions in the two groups. X
Dr. Gold: Wortis wrote a paper a few years ago on his
riences at Bellevue in that connection. He said there was
ing to the idea of precipitating delirium tremens by the 2brupt
withdrawal of alcohol. He used as evidence the CXP“.‘?"“
there, in which it was found that very few cases of delirium
tremens developed on the wards when the withdrawal was
abrupt, 3
Dr. Wolff: It is only fair to say that a certain
people stop drinking as the ﬁrsl:. mzm?festation of the et
ium tremens. This may prove misleading; some may inte Pthe
it as signifying that the cessation of alcohol intake causes

expe-
noth*

number of
their delir-
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symptoms of delinum that follow Would you care to com
ment on this point?

Dr Renmie T think that that 1s probably true

Dr TWalter Modell Dr Rennice, you expressed a fear that in
aleoholies there was a dinger of dependence on sedatives, on
the barbiturates and especinlly in the case of chloral hydrate

Dr Renne 1did not mean 1t was greater than in other ad-
dicts It1s the tendency of alcoholics to lean on props

Fisitor 1 would hike to ash Dr. Renmie if he had any expla-
nation of why the hallucinations of delirium tremens are so
terrifying while hallucinations induced by other drugs may
actually be amusing or pleasant

Dr Renme They are not invariably ternifying in dehirium
tremens [ have seen pauents in delirrum tremens who were
vastly amused by the parade of bugs across the wall It need
not be, although most commonly there 1s a fear reacion Why
that 15, 1 don’t know Do you, Dr Wolff?

Dr Wolff 1have examined 106 people with delinum from
27 different etiologic agents, and I could not see that the pre
apitating cause made much difference 1n the content of the
delirtum It happens that delirium 1s commonly induced by,
orassociated with, the use of alcohol (1n 30 of the 106 patients
Istudied) It also happens that many people are frightened
when things become unreal They get shaky when they have
visual hallucinations But there are some who can look with
detachment upon such things, just as they can look at other
deviant arcumstances 1n therr Ives I think that the reaction
depends on the temperament and expernience of the patent,
and 15 a highly individualized matter

Dr Gold 1 wonder if Dr Rennte would say something
about that strange mixture which 1s used to produce vomiting
Why a mixture of pilocarpine and emeune? Why ephednine
should also be used I cannot understand It seems to me that
there ought to be much simpler ways of producing sustained
nausea A few teaspoonfuls of syrup of ipecac will make people
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pital but on a farm where they worked all day, contributed to
the life of the group, and where they had only fellow alcoholic
patients as companions.

Obviously, the percentage of cures depends on a number of
factors. What is the fundamental cause of the disorder? Is it a
relatively reactive condition amenable to direct attac), or is it
so deeply ingrained in the personality makeup of the indwid-
ual that it requires a long, devious, intensive psychotherapeutic
exploration? Does it occur as a symptom in a well integrated,
well-organized, successful individual, with many assets to draw
upon, or does it occur in a so-called psychopathic personality,
unstable and undependable, and lacking in rational goals® Per-
somality makeup males a tremendous difference. The dura-
tion of disability makes a difference, as does the age of onset or
age in which the conditjon reaches its peak. All of these factors
may affect prognosis.

The skill, integrity, and sincerity of the therapist make 2
still greater difference in prognosis. The man who claimed the
85 per cent cures which I just mentioned is one who very early
in his career of treating of alcoholics felt that he had to give up
drinking himself, that he could not hope to be sincere and to
sell a patient the idea that a nondrinking life could be useflfl
and constructive if he were having cocktails at dinner. He is
now convinced that unless one is a nondrinker one cannot bea
good therapist of the alcoholic. .

The Alcoholics Anonymous group rely very heavily upon
an inspirational quality of therapy which is woven into a reli-
gious consideration of the power of God in giving strength to
these people. Something of the same kind of fervor marks the
personality of a good therapist of an alcoholic, .

Dr. Wolff: The hour is up and we shall have to end our dis-

cussion.
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SUMMARY

Dr Gold The conference this afternoon dealt with one of
the major causes of 11l health Addiction to alcohol 15 estimated
to mterfere with normnl behavior and performance 1n about
2,500 000 people 1n the United States The disability 1s of vary-
g degrees and 1n about 200 000 1t presents 1 serious and 1n
capacitating disorder Alcoholism 1s a chronic disease which
Tuns a variety of courses and shows a marked tendency to re-
currence

Broadly spealang, the cure of alcoholism 1nvalves two prob
lems one, the correction of a personahity defect which leads
to the chronic abuse of alcohol, and two, the management of
disturbances which result directly or indirectly from the al
cohol 1tself

Strong emphasis was placed on the current viewpoint that
ndividuals who take to the chronic use of alcohol are psycho-
Jogically 111, unable to function harmoniously without st. They
fall into various groups as represented by the  spree drinkers,”
and varieties of steady drinkers’ in whom the use of alcohol
may be a symptom of an underlying psychiatric disorder such
as a depression, or who take to alcohol for relief from emo-
tional conflicts or 1ntolerable stresses

It has become clearly manufest that the common devices em-
ployed by general practitioners n the care of these cases as
ambulant patients living under their customary conditions
are by themselves not sufficiently effective to deserve serious
consideration A wide varzety of systems for management have
been employed with varymng degrees of success alt laying
major stress on the problem of psychologic readjustment of
the victim of this disease

Mention was made of the appropriate use of expert psycho-
therapy, the role of hospitalization group psychotherapy, elec-
tric shock therapy, conditioned reflex therapy, intervention of
soctal agencies Alcoholics Anonymous, the Yale Chinic Plan,
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interesting view that an inspirational quality prevails in the
most successful management of the alcoholic, and that such
fervor may be wanting in the case of the therapist who habit-
ually takes cocktails at dinner.



The Ratonal Use of Cathartic Agents,
Part I

Dr Dauid P Barr Todwy we shall discuss the use of ca-
thartics from the point of view of rational therapeutics

When I started work 1n medicine we used cathartics Iib.
erally, and 1t was the custom 1n Bellevue Hospatal, when I first
entered 1t, to give to every new patient who was not mortbund
a three-by ten,” or 3 grains of calomel and 10 grains of sodium
bicarbonate To the alcoholics we gave a  five by fifteen,”
which was 5 grains of calomel and 15 grains of sodium bicar
bonate The entire range of cathartics was at our disposal,
{rom the mild glycyrrhiza to the powerful oleum gl The
first gross error which I made 1n the use of these drugs was
confusing the doses of glycyrrhiza and jalap The difference in
dose was only eight fold but the difference 1n effect was ex-
traordinary We learned at that time that there was such a
thing as the abuse of cathartics and this thought has so thor-
oughly infiltrated the minds of physicians that some have al-
most forgotten that there 15 a use for these agents

Dr Travell wall open the discussion today

Dr Janet Travell I think that the medical profession may
2ppreciate the abuses of cathartics more than the public does
1t one judges from the advertisements, these compounds are
more widely used than any other class of pharmacologic agents
Inspite of this the answers are laching to a great many ques-
tions of therapeutic 1mportance, questions relatng to potency
and dosage, and to the matter of tolerance For example, we do
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movement of material from the colon into the rectum. It has
been demonstrated in animals that liquid petrolatum is ab-
sorbed from the gastrointestina) tract and is deposited in the
liver.

Phenolphthalein has been reported to cause a varicty of
toxic effects including skin eruptions and renal irritation, Dr,
Loewe has had special experience in the use of phenolphtha-
lein and I should like to leave this topic for him to discuss.
However, I'should like to point out that hypersensitivity to the
cathartic action of this drug may be encountered, causing ex-
cessive purgation after an ordinary therapeutic dose, with
sequelae amounting almost to collapse. Even in the average
person, the ordinary dose of phenolphthalein often has pro-
Ionged effects which extend over 2 or 3 days.

The magnesium salts undergo considerable absorption an}i
may cause a rise in the blood level of magnesium, especially if
the excretion of this jon is restricted owing to renal damage.
If given in hypertonic solution, they may cause vomiting. The
saline laxatives should therefore be given in isotonic solution.
In the case of the U.S.P. salt of magnesium sulfate, a 4 per ceat
solution is approximately isotonic. In considering the salines,
perhaps it should be mentioned that the tartrates have been
shown to exert a nephrotoxic action in animals.

Griping, or cramps, may present a problem in the use of
cathartics. This disagreeable side-action is supposed to be
counteracted it tire case of alge by the otker ingredients of
the familiar A.B. and S. pill; aloe is given to stimulate intes-
tinal motility, belladonna is given as an antispasmodic, and
strychnine is included for its “tonic” effects on the gut. Phar-
macologically such preparations are ridiculous. The am}}r:\-
cene compounds are excreted in the milk and may cause diar-
rhea in the nursing infant, Calomel may give rise to mercu.rY
poisoning. The strongly irritant cath;frtic drugs may cause vio-
lent irritation of the bowel and abortion.
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If one takes mto considerition all of these dangers and diffi
culties what does one do 1f one must give a cathartic to relieve
constipatton? In acule constipation, the cathartic of choice 1s
the suitable dose of any one which will produce a prompt and
complete evicuation without cxcessive purgation A watery
stool 15 usually desirable under these conditions Magnestum
sulfate or m1gnesium hydrovide (milk of magnesin) are usu
ally preferred At times, the use of an ecnemn 1s often more
rational than a cathartic, tf the trouble lies 1n the lower end
of the intestinnl tract In chronte constipation, the choice 1s
again the appropriate dose of any one which will regularly pro-
duce a soft, formed stool rather than a watery evacuation The
gums seem to be the most satisfactory agents for this purpose
Cascara senna, sodium phosphate (the disodum salt), and
mil of magnesia are also frequently used over long periods of
time Owing to the ready adaptation of the bowel to new sum-
ult 1t 1s often necessary to alternate one cathartic with an
other, and, therefore, several cathartics should be included 1n
your therapeutic armamentarium

Dr Barr Dr Hefiner will continue the discussion

Dr Rerd R Heffner At the previous conference we dis
cussed the indications for and the actions of a number of the
well known cathartics, but our remarks about the so-called
bulk producers were confined largely to agar Since these bulk
Producers or colloid laxatives, occupy an 1mportant place n
the treatment of constipation, we shall discuss their action 1n
some detail Fortunately during the past few years several
studies have been carried out tn animals and 1n humans which
shed light on the choice of a bulk producer

In this hosprtal we used to prescribe agar frequently in the
treatment of chronic constipation without much thought
about 1ts merits as compared with some of the other colloids
Now, with changed world conditions maling agar difficult to
obtain, we have been forced to prescribe some of the other
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members of this group In our expertence most of them are
superior to agar, and that opimton 1s m hine with the expen
mental evidence
A number of colloid laxatives, or gums, are avaifable for
chinical use under a varzety of trade names Gray and Tamter
1 1941 made a useful classification of these substances In one
group 1s collowdal clay, from which a commercial product
Elkonste, 1s obtamed I believe that this 15 not avaslable for
climeal use In the next group 1s agar As you know, agar 5
a mucilaginous substance which comes from sea algae which
are found along the eastern coast of Asia It was mntroduced by
Schmmdt as a laxative 1n 1905 Its action 15 not essennially dif
ferent from that of other gums. Next are the mucilages de
rived from kelp, which exert the same type of action as agar
and which are typified by the commercial product helgm
Acacia acts ikewsse, but 15 not used much for 1ts faxatve effect.
The members of the tragacanth group are closely related to
gum acacia However, the powdered form differs from acacia
mn that 1t swells readily mn cold water Trigacanth contuns
about 10 per cent of gum arabin or tragacanthsn, together with
about 60 per cent of the msoluble gum, bassornn Bassorn
swells to a large bulk 1n water In the same group are the kar
aya and bassora gums, which consist mamnly of bssorin These
gums differ from the true mucilages i that they swell up as
large granules rather than as a sof¢ mucilaginous mass These
tragacanth granules do not tend to stick i the teeth and can
be easily swallowed 1f washed down with water The plantago
gums or psylllum seed preparations have been used 15 laxatives
m the Orient for over a thousand years Thus group s sasd ul)
supply roughage and promote peristalsis through mecham;‘n
srratation Several proprietary preparations are available for
clmucal use, among which are Muciose, Metamuci} Serutan
1bhin
angasstcdo summarizes the expermments on the relatve h)'d“’;
philic potency of the gums as follows When the degres ©
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swelling of flaked agar in water was t1ken 7s 1, grinulated agar
w1s 3, powdered 1gir 517, whole psyllium seeds 10, hulled
psylltum seeds 14, and bassorin 29

From the expertments 1n animals and 1n humnans, as carried
out by Parsons, Ivy, and Isaxcs, \nd Gray and Tainter, 1t scems
that the tragicinth group of colloids passes through the ntes
tine unchanged 1nd owes 1ts laxative properties to 1ts marked
ability to imbibe water Although processed psyllium prod
ucts possess this colloidal power to a lesser degree, they are, 1n
addtion, partially brolen down to irritating end products,
which are incompletely absorbed and do not increase sigmifi
cantly the dry weight of the stools These irritant substances,
however, do increase the water content of the stool as a result
of the more rapid passage of material through the ntestinal
tract.

When 2 colloid laxative 15 prescibed, large quantities of
water should be taken 1n order to prevent impaction These
agents should be used with caution 1n the aged and in debih
tated patients There are a number of reports of impaction at
various sites, ranging from the esophagus down to the rectum,
after admimistration of psyllium seeds and other gums

Sensitivaty to haraya gum has been reported The manifes-
tauons may be hay fever, asthma dermatitss, or gastrointestinal
distress

In stubborn cases of constipation, the addition to the gum
of small amounts of other laxatives, such as cascara 1s fre-
quently prescribed for a short time Several of the commercial
tragacanth granule preparations such as Karajel and Mucara,
arereinforced with cascara A bedtime dose of the emulsion of
hquid petrolatum may enhince the action of the gum Liguid
Ppetrolatum (60 to 90 cc ) as a retention enema at mght 1s often
used for short peniods 1n obstinate cases

We all know that dried and fresh fruits as well as cooled
fruns are helpful not only in mild cases but asan adjnant in
stubborn cases of constipation  Therr action depends upon
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two principles. The first is that the unabsorbable carbohydrate
exerts a certain amount of osmotic pressure and thus increases
bulk by retaining water. The second is that the indigestible
residue, or roughage if you like, produces mechanical irrita-
tion of the intestine and thus stimulates motility directly.

There is no good experimental evidence to warrant the rou-
tine addition of vitamin B, to any laxative preparation. It is
true that the intestine is supposed to be atonic in thiamine de-
ficiency, but in the ordinary case of constipation without avita:
minosis, thiamine is not helpful. Dr. Loewe has been inter-
ested in the effect of this vitamin on intestinal motility and can
give us firsthand information about his experiments.

Dr. Barr: Dr. Loewe, you have been quoted this afternoon,
and we should like to hear from you. i

Dr. W. S. Loewe: In our experiments in the monkey, vit>
min B, showed no capacity for increasing the laxative eﬂe‘ct of
phenolphthalein, and such drug combination accordingly
shows no promise for the treatment of constipation. .

I would like to discuss the problem of constipation as illus-
trated by other observations in monkeys. The first poin.t is Ehat
the administration of a laxative may result in constxPatlon.
With the aid of continuous daily stool records, I studied f}lf
incidence of stool-free days in more than 300 mon}ce.ys during
a period representing 118 years of monkey life. Originally this
study was undertaken in the search for constipated r.nonkeys to
serve as test objects for assaying the potency of laxatives. It was
found that spontaneous constipation is extremely rare 1;1
monkeys, and that such attacks of constipation as do occut a;
most never last longer than one day. In these 118 years 0f
monkey life, only 2 per cent of the days showed an abs_enc_e 0_
stool, and it is interesting that 86 per cent of zhese'consnp:lflons
days occurred after the administration of a laxative, that 15(,{:.
the aftermath of the laxative effect. This phenomenon was dr
cussed in one of these conferences a few years ago: when 13;
Martin showed by X-rays in patients that after vigorous
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tharsis the lower intestine 1s empty  These observations both
1n the monkey and 1n man may be explained 1s a consequence
of emptying the bowel of fecal matennl

Only the Rhesus monkey gives 2 Tesponse to lxatives which
1s qualitatavely 1nd quanutatively comparable to the effect of
these 1gents in man When the purgitive potencies of a series
of drugs 1n the monkey were compared with the anticonstipit
ing potencies of these same drugs 1n patients the sequence of
potencies was the same 1n the monkey and 1n man To deter
mine such a pariliehsm 15 an essenuial requirement for a bio-
assay method although 1t 1s often neglected

Many attempts have been made to test laxatives in species
other than the monkey For instince some mvestigators ob
served thatin a transparent water flea the entire intestinal tract
and 1ts motility are visible and hence concluded that this must
bean excellent test object for laxatives They did not take into
account the enormous spectes differences 1n the physiology
and pharmacology of the intestinal tract which distinguish ali
species of ammals cats and dogs as well as water fleas from
man The Rhesus monkey seems so far to be the only exception
to this rule Another example of in1dequate bio assay 15 the
recent use of guinea pigs for testing anthraquinones which
were formerly tested 1n cats In both instances the results were
unhesitatingly considered to apply to the theripeutic 1ction of
these drugs 1n man When we compared these results w ith
those obtained 1n the monkey we found that some of the
anthraquinones which were strongly active 1 guinex pigs orin
cts were ineffective or poorly effective 1n our experiments tn
monkeys and vice versa Those which 1 found effective 1n the
monkey are those which are for the most part used in human
therapy

Our experience was similar when we tried to reproduce 1n
the monley the classic work which Abel and Rowntree did
on phthaleins in dogs They found for instance that phenoltet
rachlorphthalemn was about as potent as phenolphthalemn (n
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the dog, whereas I found 1t without any laxative effect mn the
mornkey, 1t has since also been shown to be meffective m man
Also, thymolphthalein and 1sophenolphthalemn, which were
suggested as laxatives on the basis of tests i other species of
ammals, 1 our monkey expertments were disclosed to be
virtually ineffective

As for the mechanism of laxative action one can only speak
of makeshift explanations at the present time One of these
maleshifts 15 to consider such phenol derivatives as anthra
quinone and phenolphthalem as phenols, and to atubute to
tirem thie local 1rritant properties of phenol itself In fact none
of the laxative phthaleins, which I know, has any demonstrable
local 1rritant action Even undiluted phenolphthalem when
powdered 1nto the eye does not cause local irritation When
mjected subcutineously in gram doses 1 a rabbat, 1t causes no
local reaction, 1t behaves like an entirely mert depostt of for
eign material The reason for this makeshift theory of purga
tion by local irritation 1s, of course, that there 1s no other ob-
vious explanation Certainly, the mechanism of the laxauve
action of the phthaleins 1s not a simple one that can be ex
plained by a2 motor response of a surviving intestinal strip to
added phenolphthalemn

From an entrely different approach I recently studied the
one chemical reaction which 1s charactenistic of both the an
thraquinones and the phenolphthalems Both have an oxygen
group, ketonic or lactonic, which can be replaced by the mitro
gen of ammoma or of primary amines resulting m the forma
uon of imido derivatives This tendency of the various phthal
eins to form 1mido dertvatives interested me as a possible basis
of detoxification of phthalerns 1n the body since there are s
many ammo groups available n every biologic substratum
The results of measurements of the ‘ 1mido affimty  of a ser1es
of hydroxy dxpheny]phthahdes performed with Hubacher,
Doernberg and Horner were entirely unexpected Phthalein
number 1, for mstance, 1n arbitrary but comparable figures



USE OF CATHARTIC AGENTS PART I 285

had a lnative potency of 0 3 and an imide ~ffimity of about 4,
number 2 had 1 potency of 0 68 and 1n affinity of 21 number
3 had a potency of 1 ind an ffintty of 34 and number 4 had a
potency of 1 63 and an ffinity of 52

If a chemical reaction of this kind plays a rdle in detoxifying
phthalemns 1n the body the affinities should be reaiprocal to
the potencies Instead there 1s a clear cut parallehism between
lazatnve potency and mde affimty This suggests that imide
formation by reactson with some primary amne of the tissues
may represent an important link 1n the mechanism of laxauve
action of these drugs This concept 1s fir from being proved
conclusively But I believe that it 1s 2 stimulating hypothesis
because 1t brings the trend of 1deas away from existing make
shift concepts and draws attention to the possibility that a spe
afic reaction between the drug and some body component
may be the basis of the mechamsm of action It would explain
the enormous species differences 1n sensitivity and 1t would
relate the action of two groups of phenol laxatives phthaleins
and anthraquinones to one and the same mechanism

Such an hypothests wonld also do away with the particularly
vague 1dea that being srritant phenols the phthalemns should
be considered toxic whereas in reality they appear to be quite
harmless This latter fact may be stressed because the assump-
tion has been aired repeatedly that phenolphthalein 1s toxic to
the Lidney I believe this 1s based on the assumption of local
imitant properties If phenolphthalein were a local arritant
then 1t might indeed 1mitate the hidney 1f 1t were to appear
unchnnged at this site of excretion Therefore whenever had
ney damage coinades with the use of phenolphthalein there
12 great tendency to assume a causal relatronshup 1 have been
eager to see somebody take the bull by the horns and try phe
nolphthalemn 1n individuals with hidney mnjury Of course a
dehberate experiment of this hind 1s not possible But when
bidney function was studied after a thousand doses of phenol
phthalemn given to pattents as well as to healthy indny 1duals
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there was no indication of kidney injury by phenolphthalein,
On the contrary, in a number of individuals in the group who
had a disturbance of kidney function prior to the dose, the
existing albuminuria was found to be less after phenol-
phthalein than before.

Dr. Barr: The meeting is now open for comments and ques-
tions.

Dr, Charles H, Wheeler: T would like to ask Dr. Heffner
how one decides between a laxative like cascara and one of the
bulk-forming gums in the treatment of a particular patient.

Dr. Heffner: 1 cannot answer that specifically. One has to
use the trial and error method. If possible, we like to get away
from the so-called habit-forming laxatives, if there are such
things,

Dr, Barr: Are there not?

Dr, Heffner: Perhaps, in some cases, but there is debate
whether a tolerance to cascara can be built up or not.

Our procedure is usually to try first one of the bulk pro-
ducers, adding large quantities of fluid plus other details of the
general management. Then, if necessary, we give one of the
stronger cathartics, such as cascara, milk of magnesia, or one
of the phosphates. Not that it does any harm to the bowel to
use the stronger laxatives, but the patient usually objects more
to taking one of those laxatives than he does to taking a bl.l"(
producer. Also, we must be guided in our choice of a Jaxative
by the way the individual tolerates the preparation.

Dr. Barr: 1 should like to ask a very practical question. On
the cathartic rounds of my intern days, I had approximately 30
different products and preparations from which to choose.
This was very confusing, because it seemed that it mxgl_lt takea
lifetime to master the knowledge of the cathartics av:u!ablc. b3
am wondering, Dr. Travell, if you could give us any idea ?f
how many of these preparations you feel are at all necessary in

the practice of medicine today. . .
Dr;-. Travell: I think that there are relatively few. You might
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include in your inventory one or two of the gums with which
you are familiar, magnesium sulfate, milk of magnesia, and di-
sodium phosphate as representatives of the saline cathartics,
cascara in the form of tablets and fluid extract, compound
powder of senna for those who prefer it to cascara, and, pos-
sibly, castor oil in selected cases. That is probably all that you
really need. You might add phenolphthalein if you like, but I
donot prescribe it.

Dr, Wheeler: No mineral oil?

Dr, Travell: ¥ think mineral oil is not essential. The present
trend is to do without mineral oil for many reasons. But if you
must use it, you will probably obtain a better laxative effect by
using an emulsion of liquid petrolatum rather than plain
Tiquid petrolatum. It has been shown that the emulsion is
more miscible with the organic matter in the stool. The
United States Pharmacopazia emulsion of liquid petrolatum is
an extremely palatable preparation which is not reinforced
with one of the irritant cathartics.

Dr. McKeen Cattell: Why did you name more than one
saline cathartic?

Dr. Travell: Largely because of the matter of preference by
the patient. One patient may object to the taste of Epsom salts
and another to the taste of milk of magnesia. Disodium phos-
phate in average doses is not as vigorous a cathartic as the
magnesium salts I mentioned. It produces a soft and formed,
tather than a watery, evacuation, and probably has a certain
place in the treatment of chronic intestinal stasis.

Dr. Cattell: Ts that difference in effect not a matter of dosage?

Dr. Travell: Yes, probably it is a matter of dosage, butitisso
fixed by tradition that it seems to be easier to vary the drug
than the dose. Then, too, there still remains the problem of

palatability, ..

Dr, Hnny Gold: At this point, 1 should like to say a few
words about the choice of cathartic agents, and the reason for
their choice. Generally speaking, I believe that the patient
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who is in need of 2 frequent or even daily cathartic because
of chronic constipation will do best to take one of the emodin
agents, namely, cascara, senna, rhubarb, or aloe. He takes the
dose at night and he is likely to have a bowel movement in the
morning. The teason for using it this way is that it takes 6 or
mare hours for the material to reach its site of action and for
the elaboration of the active principle, and if he has taken it
during the day, it is possible that its effect might awaken him
at night. I do not believe there are any persons whose bowels
cannot be made to move by this group of agents provided the
.dose is large enough. Therefore, if one starts with any one of
them, it would be unwise to abandon it for lack of action until
one has explored a reasonable range of dosage. The reason for
having more than one of these emodin cathartics at one’s dis-
posal is that these resins are mixtures of varying composition,
some containing more tannin and other principles, which
contribute to a favorable or unfavorable result in some pa-
tients. There are some patients in whom one of these drugs
either produces no effect or, when the dose is increased s.ufﬁ-
ciently to produce an evacuation, gives rise to abdomznal
cramps. With another member of the group, it is often possxl.)le
to widen the margin between the laxative action and the grip-
ing action, so that when this unfavorable situation is encoun-
tered with, let us say, cascara, one might explore the possibil-
ities of using aloe. I think we should never forget that all
laxative agents may produce griping if the doses are too lfu-gc,
and that the first step in the escape from griping is not toshift to
another preparation, but to attempt to adjust the dosage of
the preparation which is being used.

In regard to the saline cathartics, while they can be used for
the same type of condition as the emodin cathm:ucs,_ they a;e
particularly applicable to a special type of C.onsnpatlon prod-
lem. They are especially useful for the p:me_nt whose bawi
movements seem to follow the law of diminishing returns, “.'110
finds himself at the end of a week with inadequate evacuation
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and a sense of gencral discomfort which, in his experience, 1s
reliesed by a sausfactory * clexning out " He discovers this dis-
comfort when he arises in the morning The emodin catharue
15 not suitable for this problem because it takes too long to act.
Such a patient does better by taking a saline cathartic which
produces a response very quickly, much like the response to an
enema 1n somewhere between % to 2 hours, if an adequate
dose has been taken and with sufficient water to make an 1s0-
tonic solution 1 do not know why we continue to use Epsom
salts or Glauber salts, which have a perfectly awful taste, when
disodium phosphate 1s very pleasant to tike, and if the dose 1s
large enough, produces an equally satisfactory response 1
would recommend the most palatable preparation of this salt
containing also some tartrate and citrate, namely, the efferves-
cent sodiem phosphate US P A dose of 15 G or 6 teaspoon-
fuls of the granules dissolved 1n a glass of water, followed by
another glass of water 1s extremely effective The patient
should learn how much he needs by reducing or increasing
that dose I doubt very much that there 1s need for any more
than this one saline cathartic What we do need 1s greater at-
tention to the adjustment of the dose to the need of the indi-
vidual case The problem bere 1s the stme as that for so many
other drugs we spend more time shfung from one prepara-
tion to another than we do solving a more basic problem, de.
termining the needs for the individual case

There 15 one point about mineral o1l which has not been
mentioned, namely, the problem of the mdividual with 2 mild
form of constipatson 1n whom the chief problem 1s spasm of
the 1ectal sphancter with or without sore hemorrhoids or fis-
sure There 15 no cathartic agent which quute fills the needs 1n
such a case so well as appropriate doses of muineral o1

A word about magnesium sulfate I do not behese at 1s gen-
erally realized that as much as about 40 per cent of a dose of
magnesium sulfate used as a purgatie 1s absorbed This pro-
duces a negligible rise 1n the blood magnesium 1n normal per-
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sons because it is so rapidly excreted. Dr. Hirschfelder pub-
lished a study in 1984 in which he showed that in patients with
nephritis, the magnesium level of the blood plasma may rise
from the normal of about 2 mg. to 11 mg. per 100 cc. of plasma
after 20 to 30 Gm. of Epsom salts, and that such doses may pro-
duce drowsiness verging on coma. He further pointed out that
blood levels of 5 mg. of magnesium in animals render them
extremely sensitive to ordinary doses of morphine. I recall Dr.
Barr referring to the danger of morphine in the uremic patient
at one of our previous conferences. Dr. Hirschfelder’s paper
refers to what may be the origin of that observation, namely,
Osler’s statement that patients with nephritis and very old per-
sons should receive morphine with caution; the favorite saline
purgative on his wards at Johns Hopkins was Epsom salts.

Dr. Barr: There are several matters concerning the use of
cathartic agents which should be considered, but our time is
now up. Perhaps we might continue this discussion at the con-
ference next week,



The Rational Use of Cathartic Agents,
Part 11

Dr Harry Gold* The conference last week dealt wath the
subject of the rational use of cathartic agents Consideration
was given to the choice of cathartic agents for particular prob-
lems, the methods of bio assay of these agents, the réle of ca-
thartics 1n the cause as well as mn the relief of constipation, the
actions of the gum laxatives, the irritant laxatives and the
salines, their mechanisms of action, the problem of griping
after cathartics, and some of the toxc effects which are not
commonly considered 1n the routime use of Epsom salts There
seemed to be several points of mterest in need of further dis-
cussion, but the time was too short to take them up We hope
to be able to explore these matters 1n the conference today.

Dr Kzrby A Martin Inrelation to Dr Heffner's discussion,
Twishto point out that one should differentiate between bulk
and roughage The literature 15 confusing on this point, stnce
some authors use the terms mterchangeably A stool may be
large or small 1 volume depending upon the amount of cellu-
lose 1n the food It may be smooth or rough depending upon
the hind of cellulose consumed

A few years ago Olmsted classified the cellulose content of a
few of the common vegetables mto cellulose, hemicellulose,
and lignin For example the pulp from sugar beets carrots,
and cabbage 15 composed of hemcellulose This substance 1s
h)drop}uhc, and 1n the intestinal tract 1t supphies an increased
bulk 1o the stool that 1s smooth and resembles the effect of

9
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eating. Separation from food is, of course, important in order
to minimize the loss of the fat-soluble vitamins which Dr.
Travell has mentioned. Some patients get along well on the
use of a simple tap-water enema, taken every 3 days if neces-
sary.

It is the general opinion at present that, in the majority of
patients with spastic constipation, the primary exciting cause
of disturbed bowel function is nervous tension, and the first
consideration is to remove the cause of the nervous tension
with psychotherapeutic devices, which might be termed “emo-
tional catharsis.” To reduce the irritability of the bowel di-
rectly, first, provision should be made for a low-residue diet to
reduce the bulk of the fecal mass, and second, unnecessary ir-
ritation of the colon from spices, pepper, and sauces, and espe-
cially from laxatives, and irritant enemas should be avoided.
Jacobson has shown that the tone of smooth muscle is in some
way related to the tone of skeletal muscle, and he has had some
success in alleviating states of hyperirritability of smooth
muscle, such as an irritable colon, by routines which establish
skeletal-muscle relaxation. This can be accomplished by phys-
ical therapy of the type available in the hospital, and also by
homemade physical therapy in the form of tepid tubs and un-
skilled massage. Relaxation may be further aug‘me.nted by
mild regular exercise. Finally, the use of antispasmodics, su'ch
as belladonna and syntropan, or the use of mild sedation with
phenobarbital, has, in the belief of many physicizms‘, befzn at-
tended by additional improvement in spastic constipation.

I know that many experienced doctors use agar, psy}llum
seed, and other such substances in spastic cons:ipfxtion, in or-
der to provide smooth bulk. I have never tried this myself be-
cause I could not see the physiologic basis for it, since we are
actually trying to diminish the stimulus to reflex hypermo-
“1;;)7". Janet Travell: There are two kinds of intestinal m;’tﬂ;
ity, first, the propulsive type, and second, the segmental o
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tomic contriction and 1t 15 quite possible that an increase 1in
bulk may mcrese peristalsis without ncreasing spism The
stimulus which normlly 1nitrates the propulsive wave 1s prob-
ably stretching of the muscle fibers of the gut

Dr Gold Letusseeif wehave thatstraight Dr Almy would
not use bulk 1n so-called spastic constipation because that
tends to increase the stimulus to the gut which 1s something
he tries to word Dr Travell s point 1s that 1f the sumulus 1s 2
propulstve one bulk might not be contramdicated 1n this type
of constipation

Dr Sydney Wentraub Are we not confusing bulk and
roughage? I think that 1n the spastic colon 1t 1s ot a question
of how much bulk there 15 but a question of how coarse the
residue 13 Don t you agree with that?

Dr Travell That s exactly my point Increased bulk 1f 1t
1s smooth may sumulate peristalsis whereas if 1t 1s rough 1t
may act as an irntant and set up spasm

Dr Weintraub And we usually give agar and sumular ma
terials to increase the bulk becanse 1t produces not roughage
but smoothage as Dr Marun calls 1t

Dr Almy 1 would say that roughage 1s obviously contra
indicated but one may also see reactive spasm 1n the consti
pated bowel after two very bland agents which cause disten
tton one s bartum and the other 1s air introduced through the
proctoscope

The sumple blowing of air into the rectum of the patient
with spastic constipation will often result 1 so much spasm
that one cannot get past the rectosigmoid junction I wonder
therefore 1f the disinction which you have drawn between the
effect of smooth bulk and rough bulk 1s vahd?

Dr Travell Sudden distention of the gut by blowing 1t up
with are might produce an entirely different effect from the
gradual distention which follows the introduction of material
by mouth

Student Dr Almy spoke of the use of anuspasmodm n
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definitions that 1 found, and I won’t waste your time in
doing so.

I would prefer to answer this question another way, It is
helpful to regard constipation as a change in the bowel thythm.
A disturbance in function may manifest itself in three ways:
first, as a change in the rate of flow, that is, either diarrhea or
constipation; second, as a change in the character of the con-
tents, that is, an increase or decrease in fluid; or third, by the
presence of blood, mucus, or pus. It should be noted that the
spastic colon may result in either diarrhea or constipation.

Dr. Lawrence 1V. Hanlon: Hurst says that the patient usu-
ally regards himself as constipated because he takes physics,
and is really suffering from *a self-induced diarrhea.” He de-
scribes the sufferers as hypochondriacs who have their own
idea of ideal stool size, and must learn there is no standard
size, shape, color, or consistency. He says that they “should
learn to follow the example of the dog instead of the cat, and
never look behind them.”

Student: How long may a patient go without a bowel move-
ment and still be considered normal?

Dr. Martin: We had a 17-year-old boy who had normally a
rhythm of one bowel movement every 14 days, who was
brought to the clinic by his mother. A gastrointestinal X:ray
series was reported as normal after castor oil preparation.
Motor meal studies after 1, 3, 5 and 6 hours, as well as a barium
enema, showed nothing abnormal. We were unable to get fur-
ther studies. This patient was entirely satisfied with the situa-
tion and had no symptoms. .

Dr. Almy: 1 think cases are recorded in the literature
which patients have gone 6 months without a bowel move-
ment and did not come to any violent end. .

Dr. Travell: Reports on survivors on life rafts in the Pacific
contain accounts of many weeks without a howel movement.

Dr. Gold: It would almost seem as if having a bowel move:

ment is not essential.
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Dr Martin Dr Hauser made a report on the people on hie
rafts and many of them had 1 normal movement every day,
even though there w1s no food That 15 e1sy to understand if
you apprectite what the bulk of the stool 15 mrde up of one
third bacternn, one third secretion, and probably one third
food residuc If you cut out one third by the absence of foed,
the remawnder may st1ll be enough for a sizable stool

Dr Wentraub Actunlly, constipition of atself does not
hurt most of these patients, but 1t 1s their reacton toward con
stipation, mnduced by what they reid about 1t on the subway
cards and what they hear over the radio as to the terrible things
that happen to people when they are constipated that ts harm
ful They are told that they are full of poison, and they begin
to believe 1t and worry about 1t That 1s the point that Dr
Almy tried to bring out about why these people come to the
doctor and to the clinic seehing relief It 1s because of their
fear Constipation has been regarded as a colonic manifesta
tion of a psychoneurosts, and 1 think that just about defines
"

Dr Gold 1should like to ask Dr Almy again what he does
specifically torelieve the constipatton 1n a patient 1n whom, for
one reason or another, dietary regimen exercise, and psycho-
logic measures have not solved the problem

Dr Almy In the hospital we do leave a standimg order for
mull of magnesta and mineral o1l 1f necessary If that 1s ineffec
tive, we use an enema

Dr Gold What does one do 1n the out patient department,
orn the cases of ambulant patients one sees in the office?

Dr Almy The enema s still the best answer

Dr Gold The patient might have to take one 3 times a
week TIs that all night?

Dr Almy Yes

Dr Martin Dr Bastedo, i reviewing the subject a few years
2go sud, Why upset thirty five feet of intestine when the
trouble 1s within exght inches of the rectum®  As Dr Almy has
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pornted out, the use of an enema 15 often more rational thanz
cathartic

Dr Cattell Does not constipation usually take care of itselP

Dr Almy 1t depends upon how willing patients are to fol
low advice Many patients are incapable of accepting the ides
that they may go more than one day without a bowel move
ment Sometimes they will never restore the normal pattern
of their bowel function because they are afraid

Dr Gold What proportion of patients who complatn of con
stipation end up, after you have prescribed dietary regulanon
extra flurd, bulk factors, and psychotherapy, still having con-
stiprtion, and need a laxative for relief?

Dr Wemntraub 1 would sty very roughly, based on expe
Tience 1n private practice, at least 25 per cent, or maybe more
These patients may follow a particular regimen without a @
thartic for a while and it may work But then they seem to
let down, they stop taking the agar and stop exeraising One
day, they decide they need a good cathartic and take one and
then the whole cycle 1s started all over again Theresno bowet
movement for 2 or 3 days after the catharuc so they take an-
other dose and finally return with the story, * I am bach tomy
old bad habits’® Then I have to start explaimng things and
putting them on the regimen all over again

Dr Gold 1should like to ash the question 1 another form
In what proportton of the chronic constipators that come to
your office do you prescribe a laxative?

Dr Wentraub As a rule only to elderly people, who have
taken cathartic pills all their Itves and who have found that ]l]i
they take 10 or 15 grains of cascara or some other favorite pil
they get along all right

thive lenried frim experience that 1t 15 usually hopeless
to try to put these people on a non cathartic regumen 50 we

Ilow them to take their pills
: In the younger pecpler.fmd intelligent people however, on¢
can correct constipation by physiologic measures
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Dr. Gold: When you say you allow them to take their pills,
you mean you don’t change the preparation?

Dr. Weintraub: 1 don't change it.

Dr. Gold: There is no basis for choice among the pills for
chronic constipation except the patient’s own experience and
preference?

Dr, Weintraub: That is right.

Dr. Martin: Dr. Almy expressed a preference for milk of
magnesia. We have found that milk of magnesia produces
cramps in many instances, and that cascara is better tolerated
by the spastic colon.

Dr. Almy: Why is cascara preferable to milk of magne-
sia?

Dr. Martin: Because in average doses it does not ordinarily
produce cramps.

Dr. Gold: There is the point that cascara exerts its effect by
virtue of local irritation in the large bowel, while milk of mag-
nesia, lile salines, acts through osmotic retention of water,
and the effect is that of bulk. I am certain that cramps may be
caused by all of them if the doses are large enough. Is drinking
water of any value in constipation?

Dr. Martin: T have never observed that, within normal lim-
m the amount of water a patient takes has any effect on con-
stipation.

SUMMARY

Dr. Travell: The discussion this afternoon and in our con-
ference last week dealt with one of the common problems of
¢veryday practice, namely, the use of cathartics. Among the
various topics were these questions: When is a patient con-
stipated? Is constipation a matter of frequency of stool, quan-
tity of stool, or consistency of stool? How much validity has the
classification of spastic and atonic constipation® Should consti-
Pation be allowed to right itself or should patients be encour-
gedtodo something about it? When should one resort to laxa-
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tive agents? What 1s the basis for a choice among laxative
agents?

These and related questions were explored n the endeavor
to crystallize a more rational system for the management of
constipation problems than seems to be the general practice

A satisfactory defimition of constipation appears to be diff
cult to obtain Perhaps the one which defines 1t 1n terms of a
deviation from the individual’s own bowel rhythm comes near-
est to the true description of the constipated state The view
was expressed that the vast majority of cases of constipation are
spastic and that so called atonic constrpation 1s only rarely en
countered, and then, usually, 1n relation to organic dsease

That constipation 1s 1n large measure a state of the mmnd 15
widely accepted Patients have come toregard a deviation from
their usual bowel rhythm with apprehension, and the harm
which results from constipation seems to be largely a fear of
harm and an anxiety concerning 1t, rather than actual damage
to health Emphasis was placed on the need of educating the
patient who complains of constipation with respect to the hy
gremuc measures likely to lead to more regular bowel action,
namely, systematic habuts, dtet, physical exerctse, and psyehic
reactions

The numerous types of laxative agents were considered,
namely, the iritant cathartics hke cascara senna, or phenol
phthalemn, the salines, the bulk producing gums and muneral
o1l While there 1s need for several cathartic agents the vast
numbers of such agents and mixtures represent needless du
plication and are a source of confusion

The few special indications for one or another of these
agents were discussed but, for the most part, little 15 known
concerning the mode of action, and the selection of a cathartic
agent for any particular ndividual appears to be a matter of
tr1al and error The patient s own preference 1s often allowed
to play an mmportant part i the choice of 2 cathartic agent
Attention was directed to the view that, 1n most instances, the
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dose is a more decisive factor in obtaining satisfactory results
than the type of cathartic, for most of them appear to be ca-
pable of producing pain and griping in excessive dosage. It was
urged that more effort be made to establish the proper dose of
any one agent than to shift from one to another as a means of
securing the best results. Habituation to cathartic agents oc-
curs, and the use of cathartics may itself promote constipition.

There is great need for scientific comparisons of the potency
of cathartic agents. Most animals are unsuited for such com-
parisons. The Rhesus monkey appears to respond in a manner
similar to the human. The constipated human subject should
be put to use more systematically than has been the case in the
bio-assay of cathartic agents.



Treatment of Infections of the
Genitourinary Tract

Dr. Charles H. Wheeler: The subject today is the treatment
of urinary tract infections. As you knovw, the treatment of such
infections as urethritis, prostatitis, cystitis, pyelitis of preg-
nancy, and pyelonephritis was unsatisfactory for a long time.
Many substances and procedures which we used, namely,
methenamine or urotropin, ketogenic diet, acidification, al-
kalinization, and mandelic acid did not work as well or as fre-
quently as we would have liked. Today the outlook is better,
and we shall see how matters stand.

Dr. Modell will apen the canference with a discussion of
some of the pharmacologic aspects of this field of therapy.

Dr, Walter Modell: The pharmacology of urinary antisep-
tics used to be an elegant subject for discussion because there
were so many drugs to talk about. One could keep going for a
long time discussing them and condemning them. But in re-
cent years the subject has become much simpler and shorter,
and from the patient’s point of view, far more satisfactory.
This is so because several very effective new agents have be-
come available for the treatment of infections of the urinary
tract, mandelic acid and its derivatives, the sulfonamides,
penicillin, and streptomycin. The sulfonamides are the most
important, but the others have their special uses, and there fllﬂ
may be occasional use for a much older agent, methenamine.
While therapy has become so much more satisfactory, th:'e prob-
Jem of an early and exact diagnosis is still of paramount impor-

304
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nce and must not be neglected because effective chemothera
utic agents are avatlable

Drug manuficturers are reluctnt to bury their dead Some
the ghosts which sull haunt the adverusing pages of our
edical journals stem from the abandoned field of chromo-
erapy There was a time when a common form of trextment
urinary infections was essentially a matter of coloring the
ine One could color 1t blue, green orange, or yellow, de
nding largely on one s t1ste and, 10 some cases, on the kind
professional samples which were lying around the office
hus was practiced rather widely unul 1t became apparent to
me more astute observers that the bactenia showed less inter-
t1n the color of the urine than did the pattent Nevertheless,
e dyes are still being used, although I believe that they are
1 thewr way out

One of the drugs, which has stood the test of ttme and which
ould not be entirely forgotten 1n spite of the more effecuve
weomers 1s methenamine Helmholtz has shown that strains
Escherichia coli which are resistant to the sulfonamides and
andelic acid can be treated effectively by methenamine This
ug therefore, stll has a place although 1t 1s now a minor
1¢ It1s well to remember that methenamine 15 effective only
acid media 1n which 1t 1s broken down to liberate an effec-
‘e component. Concentrations of about 200 mg per 100 cc
the urine are considered necessary the pH must be 6 or less
t therapeutic effectieness Concentritions of methenimine
eater than 200 mg per 100 cc are irntiung to the bladder,
¢ therapeutic range, therefore 1s rather nrrow

Mandelic acid was very unfortunate because although 1ts
scovery constituted an important advance 1t occurred Just
fore that of the sulfonamides the powers of mandelic acid,
erefore never really had a chance to achieve wide recogni+
on The discoy ery of this drug followed logically from the use
 the hetogenic diet n the treatment of urinary infections
'd was the result of a search for an effectrse hydroxy acd
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which would not be metabolized by the normal body. Man-
delic acid is effective in infections by Streptococcus faecalis, in
which condition none of the sulfonamides is said to be useful.
Mandelic acid must be present in the urine in concentrations
of 0.5 per cent or over, and the urine must be decidedly acid,
with a pH of 5.5 or less for this drug to be effective, The chief
disadvantages of mandelic acid are its taste, which is exceed-
ingly difficult to disguise, and the fact that it must be taken
with a strong acidifying agent. In connection with the use of
mandelic acid, it is well to modify the diet so as to insure an
acid ash, There are still instances in which the sulfonamides
are not effective or may not be used; in such cases, the use of
mandelic acid or its derivatives may be considered.

The sulfonamides have, of course, completely overshadowed
the field of the therapy of urinary infections. Today, I think
we can consider only two members of this group as being of
prime importance: sulfadiazine and sulfathiazole. Sulfanila-
mide and sulfapyridine have been shown to be less effective
than these. Another member, sulfacetamide, was said to be of
particular value in urinary infections. However, in an article
from the Mayo Clinic entitled The Bacteriostatic Action of
Sulfadiazine, Sulfathiazole, Sulfacetamide, and Sulfapyridine
in Bacteria Isolated from Urinary Infections, which sum-
marizes the differences between these sulfonamides in the
treatment of urinary infections, the evidence is presented that
sulfacetamide is not the drug of choice in urinary infections,
although it does belong in the group of effective drugs.

The superiority of the sulfonamides over other drugs is at-
tributable not only to their bacteriostatic properties but also
to their unique ability to permeate all the tissues and fluids of
the body. Thus, they are effective in the parenchyma of or-
gans, surrounding tissues, and mucous membranes: .

The solubility of the sulfonamides in the urme is of impor-
tance, since renal complications are, in the' main, due to the
precipitation of the sulfonamides and their acetylated com
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pounds 1n the urine 1n one or another portion of the urinary
system As a group they are relatively wsoluble compounds,
sulfathiwzole and sulfadizine espeanafly so With the excep-
ton of sulfrdinzine, the acetylated compounds are less soluble
thn the free sulfontmides The solubility of these substances
1sancreased by alkalimization It has been stated that the effec-
tive concentration of sulfonimides 1n urine 1s close to 100 mg
per 100 cc 1nsn vitro experiments This s close to the limits of
solubility of sulfrdirzine and sulfathiazole 1n urine at pH 7 or
75 Bear in mind, therefore, that 1n attempting to achieve a
particular concentration of these drugs 1n the urine, one m1y
be approaching the point at which the sulfonamdes precipt
tate out of solution and cause renal dimage The urine, as well
as being alkahine, must be adequate 1n volume 1f toxic renal
effects are to be avoided Much used to be made of the point of
concentrations of these drugs 1n the blood stream and urine 1
notice that the tendency now 1s to follow a fairly fixed sched-
ule of dosage rather than to try to produce high levels of sul
fonamide concentrations 1n the blood and 1n the urine Per-
haps we shall hear more about the matter of desirable concen-
trations of the sulfonamides from other speakers

Mixtures of sulfonamides with mandelic acid and with
methenamine are being promoted these days I know of no
ad\antages which come from such mixtures Usually mn such
combinations, only one substance 1s present 10 amounts suffi
cent to produce any therapeutic effect

More recently the anubiotics have been added to the small
group of drugs effecttve 1n urinary tract infections Pemucilhin,
which has so many uses 1n 1nfections 1n other systems of the
body 15 very effecttve 1n gonorrhea, but other than thus, s
utihtyin urinary tract infections 15 highly limuted

Streptomycin, as no doubt will be pointed out, has special
applications n infections of the urmary tract It1s more slowly
chminated than penicillin It 1s gren n divided doses
throughout the day by intrimuscular injection, to matntain an
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effective concentration 1n the body Streptomycin presents
serious problems not present 1n the case of penictilin Bactena
develop resistance to 1t rather rapidly, m 2 period of days or
weeks, so that 1f therapy 15 10 be effective, the cure must be
quickly aclueved Streptomycin 1s not an innocuous drug It
may cause allergic reactions such as rash or fever, 1t may pro-
duce serious renal damage, 1t may affect the blood formmg or
gans, and 1t may cause a long lasting disturbance of the central
nervous system with vertigo, tinnttus, and impasred hearing
Such toxic effects are more apt to develop after the prolonged
use of the drug and after large doses

In closing, perhaps I should mention the compound, pheno-
thiazine, suggested as a urinary antiseptic, only to pomnt out
the hazards of new and insuffictently tested drugs It resembles
methylene blue 1 many of 1ts chemucal characteristics It 15
effective as a urinary antiseptic, but 1n a seraes of 8 cases, 6 de
veloped hemolytic anemra

Dr Wheeler Dr McLellan will continue the discussion

Dr Allister M McLellan The treatment of genitourinary
tract mfections has been revolutionized 1n the past ten years
by the introduction of (1) a simple diagnostic procedure,
namely, the excretory urogram, and (2) specific antimicrobial
agents, namely, the sulfonamides, pemcillin, and strepto-
mycin

One cannot emphasize too strongly the importance of mak
1ng careful diagnostic studies before treating infections in the
genitourinary tract, smce the infections may be the result of
an abnormality which, 1n 1tself, 1s of greater importance to the
patzent than the pyuria

A careful physical examination may suggest specific patho-
logic conditions 1n the genitourinary tract Several examplt;
may be cited Skin infections or boils may be the precursors 0
a perinephric abscess Abnormal neurologtc conditions ma‘yl'
be the cause of restdual urine with its sequelae Abdomina
examination may reveal an enlarged or tender kidney Psoas
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spasm may mean 1 perinephric abscess A suprapubic mss s to
be regarded as a full bladder until 1t 1s proved to be something
else Ingunal glhind enlirgement m1y mein carcinoma or a
primary leston of the pems A scrotal sinus may be caused by
tuberculosts of the epididymis Scrotal palpation may reveal
early tuberculosis of the epididymis and testicular enlarge-
ment may be ciused by such conditions as a teratoma or a
gumma The prepuce should be returacted to examine the
glans The meatus may be of pinhole size, causing serious back
pressure Pus from the meatus should be examined with the
Gram stain and cultured for gonococct Palpation of the
urethra may reveal a periurethral abscess or tumor

The collection and prompt examination of all specimens of
unne are most important The male patient should void 1n
two glasses grossly visible pus 1n only the first glass indicates
that 1t comes from the anterior urethra In the female, 1f 2
casual specymen 15 positive, a catheter specimen should be ob-
tained to avoid contamination A speamen of urine for cul
ture 15 obtamed from the male by retracting the prepuce and
washing off the glans penis As the patient continues to void,
aspecimen 1s collected 1n a sterile test tube in  mud air,” asit
were

Rectal examinanion will determine the anal sphincter tome
1ty and the mucous membrane changes in the canal itself The
rectal mucosa 1s palpated routinely at this ime Prostatic pal
patton will reveal the size shape and consistency of that organ,
as well as nregularity, edema, and fluctuation An enlarged
smoath rubbery gland means bemgn hypertrophy, & hard -
regular gland may mean carcinoma tuberculosis or calculs, an
edematous gland means flammation, a fluctuaung gland
means an abscess Palpation of the seminal vesicles and base of
the bladder should always be carried out and bimanual exam
Inuon may be helpful when carcinoma or calculs are present
1 the bladder Prostatic secretion may be obtained for micro-
5COpic examination at this time 1f the condition 1s not acute
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A plain X-ray and an intravenous pyelogram are simple
benign procedures which give the physician a wealth of infor-
mation. The plain X-ray may show an opaque stone, a large
kidney (this is significant when its fellow is normal), or a soft
shadow which may suggest perinephric abscess or residual
urine in the bladder if the X-ray is taken after voiding. The
intravenous pyelogram may indicate a relatively nonfunction-
ing kidney, but nevertheless, sufficient dye may be excreted to
demonstrate obstruction and filling defects caused by stones,
tumors, or bfood clots. If all findings are normal with this pro-
cedure, the disease may be one which does not grossly disturb
function or cause anatomic defects, for example, pyelitis or
cystitis.

By a physical examination, simple laboratory tests, and ex-
cretory pyelogram a satisfactory working diagnosis may be
made so that the patient can be intelligently handled. Cystos:
copy is indicated for confirmation studies or biopsy, and oc-
casionally for treatment.

The history of the treatment of urinary tract infection may
be divided into three periods: (1) the preketogenic period,. (2
the ketogenic period, and (3) the period of the sulfonamides
and antibiotics. .

1. The Preketogenic Period.—Prior to 1932, there were 1n-
numerable urinary antiseptics of which some colored the
urine and some did not. Many caused digestive disturbances. I
have been convinced from my awn experience that the pa-
tient’s recovery or improvement was often part of the natural
course of the disease, rather than the result of treatment.

2. The Ketogenic Period —The ketogenic diet was ushered
in with the discovery that the urine of patients who Sl‘lffered
from ketosis had bacteriostatic properties. This was attributed
to beta-hydroxy-butyric acid. Research along this line resulted
in the discovery that mandelic acid had eq‘ual value, 'La'ter,
calcium mandelate was introduced because‘n was less mfia_ts-
ing to the gastrointestinal tract, and today, in this group, it !
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the drug of choice Ambulatory patients tolerate 1t well, its
unplesant effects being limited to gastric discomforts The op-
timum dose of calaum mandelate 1s 2 Gm every 4 hours, a
total of 12 Gm per day The output of the urine 1s himited to
approsimately 1,200 cc, which would give a concentration of
about 1 per cent mandelic acid 1n the urine The pH of the
urine should be 55 or less for the best results There 1s the
danger of acidosis in cases with renalt insufficiency, i mfants,
and in pregnancy This drug acts only 1n the excretory ducts
of the urinary tract and, therefore, 1s effective only 1n the exu-
date on the mucous membranc, whereas the sulfonamide
drugs are carried to the infecting agent deep 1n the tissues
Calcium mandelate 15 a satisfactory urinary antiseptic for the
more common uncomplicated uriary tract infections, but 1t
has been largely replaced by more potent agents

3 The Sulfonamde and Anubotic Period —In 1935, the
discovery of sulfanilamide followed by its derivatives opened
anew field in the therapy of infections of the urinary tract Of
these drugs, sulfathiazole, sulfadiazine, and sulfamerazine
have proved to be the most useful

Gonorrhea when treated with sulfathiazole or sulfadiazine,
responds successfully to a dose of 1 Gm 4 umes a day, with an
equal amount of sodium bicarbonate for 7 days Ishould espe-
caially like to call your attention to the fact that no local treat
ment 1s indicated One may expect failure 1 about 5 per cent
of cases of gonorrhea treated with sulfonamides The test of
cure i these patients 1s by culture and stained smear of any
secretion from the meatus first glass of voided urine, and pros-
e secxetson Cultures are made on chocolate agar grown
under increased carbon diovide tension

Today, howexer, peniallin is the drug of choice 1n the treat
ment of gonorrhea There are several satisfactory dosage
plans The Marine Hosmital on Staten Island has had a very
large experience ‘They found either one of these dosage sched
ules sansfactory first, a total of 200 000 umts of peniaillin 1n
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saline given intramuscularly in divided doses over a period of
4 hours, ¢ach of the first 3 doses being 40,000 units and the
final dose, 80,000 units; second, a single dose of 300,000 units
in beeswax and oil. They treat the failures by doubling the
dose, and they state that they have had no failures after 50,000
units every 2 hours for 40 doses.

Cases of non-specific urethritis do not respond well ta sulfon-
amides. Non-tuberculous epididymitis and prostatitis do well
with rest and may be helped with small doses of sulfathiazole
or sulfadiazine. The cause of the disease should always be in-
vestigated.

A case of pyelitis or pyelonephritis always indicates the need
for an intravenous pyelogram. Ureteral drainage may be indi-
cated if the obstruction is in the ureter, and bladder drainage,
if the obstruction is in the urethra or bladder neck. In these
cases, a dose of 1 Gm. of a sulfonamide 4 times a day for 5 days
rarely causes intoxication and almost invariably gives excel-
lent results, when they are not complicated by obstructions,
foreign bodies, or tumors.

Renal complications due to the sulfonamides clinically fall
into two groups: (1) patients with a small amount of albumin,
blood, and crystals in the urine; (2) patients in whom the drug
crystallizes into conglomerated masses in the kidney tubfxlcs
or pelvis, or ureter, giving rise to oliguria, nitrogen retention,
and attacks of renal colic. The complication may be only uni-
lateral. Both types are best handled by forcing fluids and alka-
lies, and not by the immediate passage of catheters to both
kidneys. Cystoscopic treatment may be necessary in the second
type, after judicial waiting. Since we now know that the crys-
tals can form in the tubules of the kidneys themselves and
cause anuria, passing a catheter up the ureter in these cases
might do more harm than good.

Dr. Wheeler: 1 should like to ask Dr. Douglas to say a few
words about this subject from the standpoint of the gynecolo-

gist.
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Dr R Gordon Douglas The obstetriciin or gynecologist 1s
wterested 1n urinary trict infections becruse of the frequency
with which these complications are encountered 1n everyday
practice The reasons for this are (1) The anatomic changes
assoctated with pregnancy cause dilatation tortuosity n
crease in length and lateral displicement of the ureter (2) at
least 80 per cent of pregnant patients have a tendency to de
velopa iild hydronephrosis The gynecologist also has to deal
v ith urmary tract mfections resulting from changes following
the development of tumors surgicil procedures and comph
cations in the bladder after operative procedures

It1s of a good deal of 1mportance to us to know something
about the normal status of the urmary tract from a bacterto-
logic point of view, prior to the onset of pregnancy My own
experience indicates that the healthy urinary tract 1s free from
organisms at all times It 15 of interest to note that Marple
who studied the unnary tracts of a large number of women
admutted to a medical service found 69 per cent of the cul
tures negative but 1n 19 per cent he found a bacilluna assoct
ated with pyuria and 1n an additional 10 per cent he found
baclluria alone Jaamer: i Sweden analyzed the results of
urine cultures of some 600 patients who were pregnant or in
the early puerpertum and found the colon acrogenes group
of organisms present 1n some 16 per cent of the cases The ex
perience of the latter investigator 1s quite in line with our
own namely that in early pregnancy the urinary tract 1f 1t
hag previously been normal 1s stersle There 15 a tendency for
bacilluria to develop as the phystologic hydronephrosis devel
Ops and 1t always 1n our experience precedes the develop-
ment of pyuria

AsDr McLellan stated the early signs of pyurza are almost
Marably asymptomatic By the tme the pauent develops
hmeal signs such as pain fever orchills we are usually deal
g with a well advanced stage of the disexse We are then
canfronted with the problem of treating an infection caused
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Dr R Gordon Douglas The obstetrician or gynecologist 1s
mterested 1n urinary trict infections because of the frequency
with which these complications are encountered 1n everyday
practice. The reasons for this are (1) The anatomic changes
assoctated with pregnancy cause dilatation tortuosity in
crease in length and lateral displicement of the ureter (2) at
least 80 per cent of pregnant patients have 1 tendency to de
velopa mild hydronephrosis The gynecologist also has to deal
vith uninary tract infections resulting from changes followmng
the deselopment of tumors surgical procedures nd comph
cations 1n the bladder after operative procedures

It 15 of a good deal of importince to us to know something
about the norm~i status of the urinary tract from a bacterio-
logic point of view prior to the onset of pregnancy My own
esperience indicates that the healthy uninary tract 1s free from
organisms at all imes It 1s of mnterest to note that Marple
v ho studied the unnary tracts of a large number of women
admuteed to a medical service found 69 per cent of the cul
tures negative but in 19 per cent he found a bacilluria assoct
2ted with pyuria and m an additional 10 per cent he found
baallura alone Jaamer1 tn Sweden analyzed the results of
unne cultures of some 600 patients who were pregnant or 1n
the early puerperium and found the colon aerogenes group
of organisms present 1n some 16 per cent of the cases The ex
penience of the Iatter wnvestigator 1s quite 1 line with our
OWn namely that m early pregnancy the urinary tract if 1t
has previously been normal 15 stersle There 1s a tendency for
bacilluria 1o develop as the physiologic hydronephrosis devel
ops and 1t always 1n our experience precedes the develop-
ment of pyuria

AsDr McLellan stated the early signs of pyuria are almost
mvanably asymptomatic By the time the patient develops
clinical s1gns such as pain fever or chills we are usually deal
12 with a well advanced stage of the disease We are then
confronted with the problem of treating an mfecuon caused
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saline given intramuscularly 1n divided doses over a period of
4 hours, each of the first 3 doses being 40,000 units and the
final dose, 86,000 units, second, a single dose of 300,000 unts
in beeswax and o1l They treat the failures by doubling the
dose, and they state that they have had no failures after 50 000
units every 2 hours for 40 doses

Cases of non spectfic urethritis do not respond well to sulfon
amides Non tuberculous epididymtis and prostatitis do well
with rest and may be helped with small doses of sulfathiazole
or sulfadiazine The cause of the disease should always be 1n
vestigated

A case of pyeliss or pyelonephritis always indicates the need
for an 1ntravenous pyelogram Ureteral drainage may be indt
cated 1f the obstruction 1s 1n the ureter, and bladder drainage,
if the obstruction 1s n the urethra or bladder neck In these
cases, 2 dose of 1 Gm of a sulfonamide 4 times a day for 5 days
rarely causes 1ntoxication and almost invariably gives excel
lent results, when they are not complicated by obstructions,
foreign bodies, or tumors

Renal complications due to the sulfonamides clinically fall
1nto two groups (1) patients with a small amount of albumin,
blood, and crystals in the urine, (2) pattents in whom the drug
crystallizes 1nto conglomerated masses mn the hidney tubules
or pelvis, or ureter, giving rise to oliguria, nitrogen retention,
and attacks of renal colic The complication may be only unt
lateral Both types are best handled by forcing fluds and alka
Lees, and not by the immediate passage of catheters to both
Lidneys Cystoscopic treatment may be necessary i the second
type, after judicial waiting Since we now know that the crys-
tals can form 1n the tubules of the kidneys themselves and
cause anuria, passing a catheter up the ureter 1n these cases
might do more harm than good

Dr Wheeler 1should like to ask Dr Douglas to say 2 few
words about this subject from the standpoint of the gynecolo-
gist
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Dr R Gordon Douglas The obstetrician or gynecologist 1s
mterested 1n urinary tract infections becwse of the frequency
with which these complications are encountered 1n everyday
practice The reasons for this are (1) The anatomic changes
associated with pregnancy cause dilatation tortuosity 1n
crease 1n length and lateral displicement of the ureter (2) at
least 80 per cent of pregnant patients have 1 tendency to de
velopa mild hydronephrosis The gynecologist also has to deal
with urinary tract infections resulting from changes following
the development of tumors surgical procedures and comph
cations 1n the bladder after operative procedures

Tt 15 of 2 good deal of importance to us to know something
about the normnl status of the urinary tract from a bacterio-
logic point of view prior to the onset of pregnancy My own
expertence indicates that the healthy urinary tract 1s free from
orgamisms at all times It 1s of interest to note that Marple
v ho studied the urnary tracts of a large number of women
admutted to a medscal service found 69 per cent of the cul
tures negative but in 19 per cent he found a bacilluria assoct
ated with pyur1r and 1n an additional 10 per cent he found
baalluria alone Jaamer: in Sweden analyzed the results of
urine cultures of some 600 patients who were pregnant or mn
the early puerpernium and found the colon aerogenes group
of organisms present 1n some 16 per cent of the cases The ex
perience of the latter investigator 1s quite 1n line with our
ovn namely that in early pregnancy the urmnary tract if 1t
has previously been normal 1s sterile There 1s a tendency for
bacilluria to dev elop as the physiologic hydronephrosis devel
Ps and 1t always it our expertence precedes the develop-
ment of pyuria

AsDr McLellan stated the early signs of pyurs1 are almost
manably asymptomatic By the ume the patient develops
chinycal signs such as pain fever or chills we are usually deal

g with a well advanced stage of the disease We are then
confronted with the problem of treating an 1nfection caused
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saline given intramuscularly in divided doses over a period of
4 hours, each of the first 3 doses being 40,000 units and the
final dose, 80,000 units, second, a single dose of 800,000 units
in beeswax and o1l They treat the falures by doubling the
dose, and they state that they have had no failures after 50 000
unuts every 2 hours for 40 doses

Cases of non specific urethritis do not respond well to sulfon
amides Non tuberculous epididymutis and prostatitss do well
with rest and may be helped with small doses of sulfathiazole
or sulfadiazine The cause of the disease should always be m
vestigated

A case of pyelitis or pyelonephritis always mdicates the need
for an 1intravenous pyelogram Ureteral drainage may be ind1
cated 1f the obstruction 1s 1n the ureter, and bladder drainage,
if the obstruction 1s 1n the urethra or bladder neck In these
cases, a dose of 1 Gm of a sulfonamide 4 times a day for 5 days
rarely causes intoxication and almost invariably gives excel
lent results, when they are not complicated by obstructions,
foreign bodues, or tumors

Renal complications due to the sulfonarmdes chmcally fall
into two groups (1) patients with a small amount of albumin,
blood, and crystals 1n the urine, (2) patients 1n whom the drug
crystallizes nto conglomerated masses 1n the hidney tubules
or pelvis, or ureter, giving Tise to oliguria, mtrogen retention
and attacks of renal colic The complication may be only um
lateral Both types are best handled by forcing fluds and alka
lies, and not by the immediate passage of catheters to bOl;1
kidneys Cystoscopic treatment may be necessary in the secons‘
type, after ]udlcml waiting Since we now Lnow that the cr)’d
tals can form 1n the tubules of the kidneys themselves an
cause anura, passing a catheter up the ureter 1n these C15€5

do more harm than good

mllg)}rlt Wheeler 1should hgke to ask Dr Douglas to say a f‘;“:
words about this subject from the standpont of the gyneco:

gist
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Dr R Gordon Douglas The obstetriciin or gynecologust 1s
meerested 1n urinary tract infections because of the frequency
vith which these complications are encountered in everyday
practice. The reasons for this are (1) The 1natomic changes
associated with pregnaney cause diliwation tortuosity n
aease in length and lateral displicement of the ureter (2) at
least 80 per cent of pregnant patients have 1 tendency to de
velopa mild hydronephrosis The gynecologist also hns to deal
Vith uninary tract infections resulting from changes following
the development of tumors surgical procedures 1nd compli
ctions 1n the bladder after operatne procedures

It1s of a good deal of importance to us to know something
about the normal status of the urinary tract from a bacterio-
loic point of view prior to the onset of pregnancy My own
expenience indicates that the healthy urinary tract 1s free from
organisms at all times It 15 of 1nterest to note that Marple
v ho studied the urimary trices of a large number of women
admitted to a medacal service found 69 per cent of the cul
tures negative but in 19 per cent he found a bacilluria assoct
2ed with pyuria and 1n an additional 10 per cent he found
baaitluria alone Jaimer: 1n Sweden analyzed the results of
Lnne cultures of some 600 patients who were pregnant or in
the early puerperium and found the colon aerogenes group
of organisms present 1n some 16 per cent of the cases The ex
penience of the latter nvestigator 15 quite 1n line with our
own namely that 1n early pregnancy the urinary tract if 1t
has previously been normal 15 sterile There 15 a tendency for
bacilluryg 1o develop as the physiologic hydronephrosis devel
9ps and always in our experience precedes the develop-
Tment of pyutia
mé; lr:;l McLellan stated the early signs of pyuria are alr;lOSt
rhmmlsy asymptomatic By the time the pauent devel opls
. 1g0s such as pan fever or chills we are usually dea
co;f‘;"-h 2 well advanced stage of the diseise We are then

onted with the problem of treating an infection caused
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by a temporary physiologic abnormality The treatment 1
usually directed toward the infection rather than the anatomic
changes

Our experience with antimicrobial agents indicates that
they are all ineffective with the exception of mandelic acd
the sulfonanude drugs, penraillin, and streptomycin The
sulfonamide drugs which we have employed have been Iin
1ted largely to 3 compounds sulfamilamide, sulfathiazole, and
sulfadiazine I used sulfacetamide when 1t was first intro
duced, and, m my experience, the value of that drug has been
comparable to that of sulfanilamide

Formerly, when we employed sulfantlamide 1t was our cus
tom to restrict fluids during the administration of the drugin
order to keep the urinary output below 1,000 cc We have
altered this practice 1n the employment of sulfathiazole and
sulfadiazine, and we make every effort to maintamn a daily
urinary output of at least 1,500 cc By adherence to this tech
nic we have not encountered any of the serious renal compl
cations such as hematuria or renal colic, that have been so
frequently reported by others Furthermore, 1n a patient who
has rather poor renal function, we reduce the dose, since 1n
such a case, 1t may take only one half of the dosage to obtan
the same results 1t used to be our practice to determne the
concentration of the drug in both the urime and the blood at
frequent imntervals but further experience has shown that
these concentrations bear no relation to the therapeutic re-
sults The latter depend more on the nature of the infecting
orgrmsm and the duration and extent of the pathologic
process

Two brief case histories may serve to illustrate some of our
results A young woman 19 years of age who has been 1n 11115
‘Woman's Clinic for the past month gave a history of mkl\
urinary tract infections at the ages of 3 5 6 and 15 years :‘m:i
patient was entirely asymptomatic and afebrile thrgu]gteral
her pregnancy Intravenous pyelograms revealed a bila
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pyelonephritis more mirhed on the left side with greatly
distended renal pelves ind ureters The diseise was detected
because of pyuria The causative organism Bacllus aero-
genes disappeared following sulfithiazole therpy but a
streptococcus remuned Despite the extensive mvolvement
the patient had no symptoms There 1s one difficulty in nter
pretung the results Infections 1n our cases are 1lmost mvar
. 1ably (93 per cent) caused by one of the members of the colon

aerogenes group of orgimsms After the administration of a
sulfonamide 1n the great mnyjority of 1nstances one can elim
nate at least temporarily the causitive orgaumism from the
urmary tract but in our experience it his been very com
mon particularly in the patient who has a chronic infection
to find a nonhemolytic type of streptococcus and 1n some 1
stances an anaerobic streptococcus as a residual chronic in
vader of the urinary tract. This was true 1n the case history just
ated I dont know the sigmficance of the presence of these
organisms 1look upon them as secondary mvaders such as one
mght find 1n wound infection That may or may not be cor
Tect Aslong as these organisms are found on culture 1t seems
tome that we are not positive that the urinary tract infection
1n question has been eliminated As far as ] am aware most of
the chmucal reports 1n this country have not referred to this
particular problem

Let me present a histonical review of another patient with a
chronic infection seen m our clinic She was treated with a
ketogenic diet mandelic acid pelvic lavage cystoscopy and
sulfonamides There were positive cultures practically
throughout the entire period of 6 years A negative culture
was obtamned for the first ime after the administration of
sulfamilamide and negative cultures were obtained on several
occasions after sulfadiazine When this patient was seen in the
Out Patient Department one weekl ago a positive culture was
again obtamed This indicates how ineffectual are urinary
antiseptics 1 patients with chronic pyelonephritis
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by a temporary physiologic abnormality The teatment 15
usually directed toward the mfecuon rather than the anatomic
changes

Our experience with antumicrobial agents mdicates that
they are all meffective with the exception of mandehic acid,
the sulfonamude drugs, pemscillin, and streptomycn The
sulfonamide drugs which we have employed have been lim-
1ted largely to 3 compounds sulfamlamide, sulfathiazole, and
sulfadiazine Y used sulfacetanude when 1t was first ntro-
duced, and, 1n my experience, the value of that drug has been
comparable to that of sulfanilamide

Formerly, when we employed sulfanilamide, 1t was our cus
tor to restrict fluids during the admumstration of the drug in
order to keep the urinary output below 1,000 cc We have
altered this practice 1 the employment of sulfathiazole and
sulfadiazine, and we make every effort to maintain a daly
urinary output of at least 1,500 cc By adherence to this tech
nic we have not encountered any of the serious renal comph
cations, such as hematuria or renal colic, that have been so
frequently reported by others Furthermare, 11t a patient who
has rather poor reni function, we reduce the dose, since 1
such a case, 1t may take only one half of the dosage to obtamn
the same results It used to be our practice to determmne the
concentration of the drug i boeh the urine and the blood at
frequent intervals, but further expertence has shown that
these concentrations bear no relation to the therapeutic re-
sults The latter depend more on the nature of the mfecung
orgamism and the duration and extent of the pathologic
process

Two brief case histories may serve to lustrate some of our
results A young woman, 19 years of age, who has been in the
Woman s Clinic for the past month, gave a history of mild
urtnary tract snfections at the ages of 5, 5, 6 and 15 years This
patient was enurely asymptomatic and afebrile thmughoulr
her pregnancy Intravenous pyelograms revealed a bilatera
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were made on 30 girls and young women who had been treated
for urinary infections in the Harriet Lane Home in Balumore
Among these, 21 had a history of more than 1 episode of uri-
nary tract mnfection, and mn these, 10 showed abnormalities of
the urinary tract 1n an average of 10 years after their infection,
as demonstrated by the urogram n most cases In others, ab-
normahties were found in the urine Among these youngsters,
9 had a history of only 1 attack of infection, and although
some 13 years elapsed after the supposedly single attack, 6 of
the 9 sull showed urinary abnormalities The chromicity and
difficulty of clearing up urinary tract infections tn the age
group which we treat constitute one aspect of the problem
There are two other reasons why these infections are impor-
tant to us They are frequent, and they occasionally prove
fatal T am now referring to non tuberculous and non-gonor-
theal infections 1nvoly ing the hidneys, ureters, bladder, or a
combination of these In pediatrics, we encounter 2 general
types In one group, the pathology 1s confined to the kidney;
there are many fine abscesses throughout the kidney, and, in
about 5 per cent of the cases, a very shght degree of pyelitis 15
Present, there 1s no obstruction of the urinary tract This type
occurs chiefly 1n children under 8 years of age and 1s usually
@used by the colon bacillus The course 15 usually brief The
Symptomatology 15 scant 1n many cases, the children suffering
Primanly from a disease of another system, although some of
these cases are seriously 111 In the second group the infection
occurs in the kidney, ureter, bladder, or 1n combinations of
these These children are usually older There 1s frequently
more than one orgamsm The course 1s chronic There 15 2
tendency to recurrence after apparent cure, and many go on
todevelop pyclonephritis and other complications

Ina youngster with urmary tract imnfectton 1f we assume that
the diagnosis has been correctly made and the pus in the unine
hasbeen correctly interpreted, our procedure 1s as follows We
obtama cultyre of the urine, and if the patient s condition per-
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who, either in infancy or childhood, have had more than one
episode of urinary tract infection.

Dr. Wheeler: We would like now to have some discussion
by members of the audience. Do you have questions that you
would like to ask the participants?

Student: What percentage of urinary infections would clear
up by themselves, without any treatment at all?

Dr. McLellan: In cases not complicated by structural defects
or obstructions, I would expect practically 100 per cent to
clear up spontaneously; in the complicated cases, if the infec-
tion did clear up, I would expect it to return.

Dr. Modell: Dr. Douglas stated that sulfanilamide is less ef-
fective than sulfadiazine and sulfathiazole. Is there any pref-
erence between the latter two?

Dr. Wheeler: Dr, Douglas, from your experience, which is
the drug of choice?

Dr. Douglas: As far as I can tell from the information avail-
able, there is practically no difference between sulfathiazole
and sulfadiazine in the matter of therapeutic effectiveness.
However, in my own experience, sulfadiazine has caused the
Ppatients fewer distressing symptoms.

Dr. Wheeler: What about your experience, Dr. McLellan?

Dr. McLellan: T have had excellent results in 95 per cent of
my cases of gonorrhea treated with either sulfathiazole or sul-
fadiazine, but 90 per cent of this experience has been with
sulfathiazole. If one drug failed to cure the patient, the other
also failed. Now, however, we treat all cases of gonorrhea with
penicillin,

Student: If the sulfadiazine works maostly behind the kidney
epithelium, is it necessary to put a restriction on the maxi-
mum amount of urine?

Dr. McLellan: The output of urine should be at least 2,000
cc. daily to protect the Lidneys against crystal formation. I see
fio objection to its being doubled. The concentration of the
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mits more than oge culture to duscover the type of organism
before therapy 1s started In many cases however, we cannot
wut for the result of the culture, or even wait to take more
than one preliminary specimen Supportive treatment 1s of
great mmportance wmn these infants If the subject 15 under 2
years of age and has not had a previous history of 2 utnary
tract infection, pyelogrwms, excretory or retrograde, are nat
necessaty In the event, however, that the youngster 1s mote
than 3 years old, or has had a previous episode, the intravenous
pyelogram 1s indicated, and should 1ts interpretation be apen
to doubt, a retrograde pyelogram should be made

The acute pyurias m the age group which we treat are due
to the colon bacillus 1n 80 per cent of the cases with or without
the B pyocyaneus or B protens The S faecalis 15 also a com
mon offender m our group Sulfadiazine and sulfathiazole are
the drugs of chorce 1f the child needs treatment before we re-
cetve the report of the culture If we can waxt for the report of
the culture before treatment 1s started, and the orgasism
proves to be the $ faecalis calcium mandelate 15 probably stll
the best drug The dosage of the mandelate aums to produce 2
concentration of from 0 § to 1 per cent in the urine, or about 1
Gm per 100 cc of urine, grven 1 4 doses throughout the day
In the case of the sulfonamide, for an wfant, I would begin
with 02 Gm per hg per day dsvided into 4 or 6 doses. The
exammation of the uriae and the concentration of the drug
1 the blood are used as guides for adjusting the dosage In2
few days, 1t may be necessary to reduce the dose to 0 1 Gm per
Kg datly divided wnto 4 or 6 fractions

In pyocyaneus mfections we find 2 difficult problem on our
hands For such cases, unfortunately, 1 cannot recommend 2n¥
agent m which I have any confidence although our resident,
Dr Maller, states that hus results wath streptomycin have been
sumilar to those reported 1n the Iiterature

May I stress agam the need for urologic studies children
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who, either 1n mfancy or childhood, have had more than one
eprsode of urinary trice infectron

Dr Wheeler. We would like now to have some discussion
by members of the audience Do you have questions that you
would Iike to ask the parcipants?

Student Whnt percentage of urinary ifections would clear
up by themselves, without any trertment at afl?

Dr McLellan In cases not complicated by structural defects
or obstructions, I would expect practically 100 per cent to
clear up spontaneously, 1 the complicated cases, if the mnfec-
tion did clear up, I would expect 1t to return

Dr Modell Dr Douglas stated that sulfamlamide 15 less ef
fective than sulfadinzine and sulfathiazole Is there any pref-
erence between the Intter two?

Dr T heeler Dr Douglas, from your experience, which 1s
the drug of chorce?

Dr Douglas As far as I can tell from the information avail-
able, there 1s practically no difference between sulfathiazole
and sulfadiazine 1n the matter of therapeutic effectveness.
However, 1n my own experience, sulfadiazne has caused the
patients fewer distressing symptoms

Dr Wheeler Whatabout your experience Dr McLellan?

Dr McLellan 1 have had excellent results 1n 95 per cent of
my cases of gonorrhea treated with erther sulfathrazole or sul
fadiazine, but 90 per cent of this experience has been with
sulfathiazole If one drug failed to cure the patient, the other
also failed Now, however, we treat all cases of gonorrhea with
peniciilin

Student If the sulfadiazine works mostly behind the kidney
cpithelium, 15 1t necessary to put a restriction on the maxy
mumamount of urme?

Dr McLellan The output of urine should be at least 2 000
€ daily to protect the Ludneys agunst crystal formation Isee
1o objection to 1ts being doubled The concentration of the
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t‘irug in t?ie blood and tissues is far more important than that
in the urine,

) Dr. Wheeler: Do your results depend on the type of infect-
ing organism?

Dr. McLellan: In the uncomplicated cases, in the absence of
a tumor, Yetention of urine, or a stone, our results with sul-
fonamides are good in all common types of infections except
those produced by the nonhemolytic streptococeus, B, aero-
genes, B. proteus, and B. pyocyaneus, The sulfonamides have
no effect on tubercule bacilli in the urinary tract,

Dr. Harry Gold: Do bacteria in urinary tract infections re-
spond differently to the sulfonamides from similar bacteria in
other organs of the body?

Dr, Walsh McDermott: 1 may have something to report on
that, Dr. Gold. The Streptococcus viridans which we have
been finding in the urines of patients on Dr. McLellan's and
Dr. Marshall's urological service is, in many cases, resistant to
in vitre concentrations of 10 mg. of sulfadiazine per 100 cc,
whereas the Streptococcus viridans which we find in the blood
of patients with subacute bacterial endocarditis is not resistant
to the drug.

Dr. Gold: Have you encountered any case that developed re-
sistance to one of the sulfonamides and then was cured by
another? This refates to the question of shifting from one
preparation to another if matiers don’t go well with the
first.

Dr. Douglas: I have a case in point. A patient received sul-
fanilamide for a period of 6 days, a daily dosage of 54 Gm.,
without therapeutic effect. She responded promptly, within a
period of days, when sulfadiazine was administered following
an interval of 2 days without medication. I have had other
comparable experiences. Sulfathiazole and sulfadiazine are
more effective drugs than sulfanilamide.

Dr. McKeen Cattell: 1 take it that those cases throw no light
on the question of acquired drug-fasiness.
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Dr Douglas 1don'tbelieve so It might be well to note the
fact that 1n an mfectron with extensive pyuri, an mhibitor
such as par mmino-benzoic 1cad 15 present in the urme and
this dimunishes the eflicacy of the sulfonimides If there are
focal abscesses 1n the urinary tract, the therapeutic response 1s
poor or deltyed I do not believe that our experience neces
sartly 1ndicates that the orgamism has become drug fast

Dr Modell 1t1saccepted that sulfrdinzine and sulfathiazole
are approxamately equally cffective mn urinary infections Do
you know of cases in which one of these two was not effective
and the other was®

Dr Douglas 1Lnow of mnstinces mn which, after the lapse of
tme there was response to one drug although there had been
no response to the other I do not believe, however, that that
quite answers your question

Dr Wheeler Dr Cattell, would you say a word about the
pynidium sulfonamide combination? It introduces a new
pomnt

Dr Cattell That has been a subject of recent interest, aris
g from the observations of Neter who noted in test tube ex-
perntments that a combination of pyridium with the sulfona-
mdes both at subeffective concentrations, will destroy the or-
ganism Incidentally, it should be mentioned that the toxicity
of sulfadiazine 1s decreased by the simultaneous admnistra
tion of pyridium and the question arises as to whether that
combination mght not be useful 1n urinary infections I think
Dr McDermott has firsthand knowledge on that pownt

Dr McDermott We repeated Neter s work, and 1n the test
tube with E coly, a small amount of sulfadiazine given with
Pynidium proved more effective than that amount of sulfa
diazine alone That also holds true for pneumococcus type I.
However, this has not been borne out for preumococcus type
Linfection 1n mice In other words tn vivo we have not found
this synergism, nor so far, m the patients whom we have
studied with Dr McLellan



+
322 CORNELL CONFERENCES ON THERAPY

l?r. M odell: Pyridium has practically no bacteriostatic prop-
erties in the test tube.

Dr. McDermott: Very little, according to the studies which
we have made,

Dr. Wheeler: If one looks through the charts from the urol-
ogy service, one notes that most patients nowadays who have
an operation for benign hypertrophy of the prostate receive
sulfadiazine or sulfathiazole prophylactically. Has that proved
to be a worth-while procedure?

Dr. McLellan: It should not be given routinely. I think the
drug should be given if the urinary tract is badly infected be-
fore the operation, along with adequate catheter drainage as
indicated. I think the drug is given entirely too often both bhe-
fore and after operation.

Dr. Wheeler: The urology service now also gives the patients
sulfaguanidine or sulfasuccidine before implantation of the
ureters in the bowel, Has that proved worth while?

Dr. McLellan: All the patients have done extremely well,
but I attribute the success to the surgical skill of the resident
urologist. No drug will ever make up for incompetent surgery.

Dr. Wheeler: Dr. Barr, do you have any comment?

Dr. David P. Barr: I should like to ask Dr. McLellan about
the treatment of the “gleet,” chronic gonorrhea.

Dr. McLellan: A patient, complaining of “gleet” when first
seen, should be examined by smear and culture to determine
whether or not he has gonorrhea. If gonococci are present, good
results can be anticipated with the sulfa drugs or penicillin. It
it is a case of non-specific urethritis, these drugs are disappoint-
ing. The principal causes of non-specific urethritis are poor
sexual hygiene and stricture of the urethra, in the presence of
chronic prostatitis. Prostatitis is promoted and aggravated by
ungratified sexual excitement and by prolonging the sexual
act. Most cases of prostatitis give no history of gonorrhea.
Stricture of the urethra with associated prostatitis will clear up
with dilatation of the stricture. The prognosis is good in non-
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specific urethritis, and in the absence of stricture a sponta.
neous recovery is assured. Most important in “gleet” cases is
the physician’s competency to determine whether or not the
patient has a contagious discase. This group of patients is very
much overtreated. Massaging the prostate, bladder irrigations,
and sound treatments are carried to a ridiculous degree, in my
opinion, I rarcly rub a prostate for therapeutic purposes.

Dr. Barr: In those cases do you find any predominant group
of organisms?

Dr. McLellan: It is invariably a mixed infection.

Dr, Barr: And you feel there is no utility in the drugs in
those cases?

Dr, McLcllan: 1 feel that the drug is of little value in a case
of non-specific urethritis.

Dr. Wheeler: Most general practitioners, including the ones
who used to send the cases of “clap” to the urologist, now treat
these cases themselves with sulfonamides or penicillin. Is that
permissible?

Dr, McLellan: Any physician can treat simple gonorrhea,
provided he is qualified to make a diagnosis, to administer
antimicrobial agents, and to make a test of cure, which means
asmear and culture.

Dr. Wheeler: You do not pass sounds?

Dr. McLellan: 1 do not pass sounds and do not massage pros-
tates,

Dr. Wheeler: Should the general practitioner treat  gono-
coccal urethritis in a female?

Dr, Douglas: In the female, of course, gonorrhea involves
not only the urinary but the genitat tract. { think Dr. McLel-
Ian has answered that question. Any person who has the ability
tomake the diagnosis can determine the cure, and anyone who
has sufficient knowledge to direct the chemotherapy can ade-
Quately care {or these patients. The practitioner not prepared

1o take cultures will miss the diagnosis of gonorrhea very fre-
quently, since in gonorrhea, the culture is positive twice as
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often as the smear, while of those with negauve culture, only
2 or 3 per cent exhibnt a positive smear

In my opinion, the drugs seem to be a hule more effective
in the female than in the male Recently I reported ona group
of nearly 200 patsents i whom the average time for cure with
sulfrdiazine (cultures were taken every 2 hours) was 9 to 12
hours In ane experunental group we gave only 8 Gm of the
drug 1n 2 doses over a period of 4 hours, with satssfactory re-
sults

Dr Cattell 1£1 understand the posstion of the urologust cor-
rectly, Be attributes no part of the curative action of the sul-
fonamde to a local action 1n the lumen of the urmary tract.
The volume of urine and the pH of the urine would hardly
be expected to play a part, if we are to attribute the curative ac-
tion to the concentration m the ussues Is that your view?

Dr MclLellan Yes, I beheve that the action 15 due to the
concentration mn the blood and tissues and not 1 the urme

Dr Gold Would you state to what extent you depend on
the drug blood levels as 2 guide to desage? Do you adopt a
routinte plan of dosage and sunply pursue st untsd the patient
15 cured, or do you determine blood levels and amm to attan 2
particular level as 2 means of msuring a cure?

Dr Douglas Qur practice 15 to start the average patient with
a dosage of 6 Gm per day and to contunue the medication for
not longer than 6 days If a therapeutic effect 15 not obtawned
within 6 days I do not believe 1t does any good to continue
louger I think the dangers of toxic effects can be greatly re-
duced 1f one does not prolong the admimsixation beyond 6
days We determine concentragions m the blood and urine
every second day and, 1 some nstances, daly It 15 not neces-
sary 1n the average patient, but m the pattent with rmpared
renal function, this informagon 15 valuable to prevent tox-
lats
L;; Cattell But you do not use 1t 1n connection with the
adjustment of dosage for the therapeutic action?
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Dr Douglas No

Dr Barr Helmholtz has emphasized that very small amounts
of sulfonamides m1y be effective 1n pyehiis Have you had
any experience with small amounts that 1s have doses of less
than 1 Gm a day an effect?

Dr Douglas Ithinkatisnteresting 1n connection with Dr
Barr sremark that henny who was assoctated with Colebrook
at the trme the original work was done at the Queen Char
lotte s Hospital advocated 0 5 Gm of sulfanilamide 3 times a
day That would be 15 Gm per diy That may be effective in
avery mild type of urinary tract infection one that involves
httle or no pathologic or inatomic change Helmholtz 1s quite
correct 1n the statement that small doses have an antibacterial
effect. He advocated 0 5 Gm a day but that 1s entirely meffec
tive in a patient who has anything approaching a serious urt
nary tract infection In our experience the dosage employed
and advocated by henny was entirely meffective

In answering another question that came up a hittle earlter,
I might state that Crabtree m Boston has reported sponta
neous cures n 65 per cent of women who have had definite
febrile phases of urinary tract infection mn pregnancy Thus fits
m exactly with our own expertence of the presulfonamde
days Spontaneous cures often occur but as Dr McLellan
sad if there 1s a residual urine or an abnormal urmnary tract
such cures do not usually take place at the end of 4 months In
my opinion henny was mcluding a number of spontaneous
cures

Perhaps 1t would be well 1f I summarized my views Sulfa
diazine 1 divided doses of 4 to 6 Gm dmly 1s the drug of
choice 1n the treatment of the usual type of urinary tract 1n
fection encountered tn obstetrical and gynecological patients
Somewhat smaller doses 2 to 4 Gm may be employed for
Prophylactic reasons or 1n the treatment of very miuld infec
tions Pemcillin 15 of very hittle value 1n the treatment of the

Infections commonly encountered because these are usually
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fiue to gram-negative bacilli, It may be of value occasionally in
lr}fr:?tions by gram-positive coccl, in conjunction with sulfa-
diazine where the latter drug has not controlled the infection.
It may also be of value on rare accasions in eradicating second-
ary invaders, previously referred to, where they appear to be
responsible for maintaining a chronic inflammation,

Since the response to sulfadiazine has been relatively
prompt and satisfactory, and since renal toxicity has been prac-
tically eliminated by maintaining the pH of the urine at 7 or
above, there has been litsle incentive to experiment with
streptomycin, This compound js both expensive and toxic. Re-
cent experience indicates that the former dosages of 2 to 4 Gm.
are not necessary, and that equally satisfactory results can be
obtained with from I to 1.5 Gm. per day given intramuscularly
in divided doses. We have observed the results with strepto-
mycin in a limited number of urinary tract infections where
the primary indication was tuberculosis or serious pelvic in-
fection. In these experiences, the results have been satisfactory
but, except for tuberculosis, they are in no way superior to
those obtained with sulfadiazine, and I feel that in the light of
our present knowledge, streptamycin should only be used in
the rare instances where sulfagiazine fails,

In the treatment of gonorrhea, penicillin has largely re-
placed sulfadiazine because of its even more specacular fe-
sults, Various dosage schedules such as 20,000 to 30,000 units
every 2 to 3 hours for 5 doses have given almost uniformly sat-
istactory results. More recently we have used a single intra-
muscular injection of 300,000 units in saline with equa!l'y
good results. We prefer this latter method to the beeswax-oil
preparation which has a disadvantage in the vehicle an-
ployed. Frequent culture studies are still of the greatest 1m-
portance in following the course in this field.

Dr. Gold: In relation to the toxicity of combinations of the
sulfonamides. attention might be called to the observation that
one sulfonamide in a saturated solution will not precipitate
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out 1f another sulfonimtde 1s 1dded to that solution In conse
quence of this fact 1 quantity of sulfonimides composed of 3
members of the group will make 1 solution with less hazard of
preaipitation than a similar quantity composed of only 1 sul
fonammde There 1s 2 prepirtion on the market composed of
equal parts of sulfxdinzine sulfamerazine and sulfathiazole
and there 1s some ndication from observattons 1n man that
such a combination provides the therapeutic effects of the sum
of the 3 but the hazard of precipitation of crystals 1n urine 1s
only that of 1 of the ingredients of the mixture While there
are indications that such a mixture might be advantageous
there 1s need for more clinical experience to be sure that such
2 muxture 15 superior to any one compound alone

Dr Wheeler Dr Marshall T wonder 1f we could have your
reaction to the views that have been expressed 1n regard to the
techrues and drugs employed 1n the treatment of gemitourinary
mfections on the urological service

Dr Victor I' Marshall In general Iam in agreement with
what has already been said Except for gonorrhea and tuber
culosis infections of the urmary tract i the male are usually
associated with obstruction or a tumor or a foreign body
These must be properly treated before the mfection can be
eradicated. The sulfa drugs seem to be particularly useful in
the streptococcal infections and pemcillin 1n the staphylococ
al infections There are a few orgamisms which are still ex
tremely difficult to manage In adult male urology we have
the same trouble with the B pyocyaneus as Dr Glynn has in
pediatric pracuce We have tried streptomycin and 1n our
limited experience we have had very httle success I remem
ber one patient specaifically to whom the drug was given par
enterally and also through the nephrostomy following the re
moval of a stone and even such intensive streptomycin therapy
failed to eliminate the B pyocyaneus The B proteus 1s an
other common and very tenacious infection 1n the urmary
tract. It 15 particularly objectionable because 1t 1s a vigorous
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out 1f another sulfonimide 1s added to that solution In conse-
quence of this fact, 2 quantity of sulfonvmides composed of 3
members of the group will male 1 solution with less hazard of
precipitation than a sinilar quanuty composed of only 1 sul-
fonamide There 15 a prepamtion on the market composed of
equal parts of sulfrdinzine, sulfamerizine, 1nd sulfathiazole,
and there 1s some indication from observations i man that
such 2 combination provides the theripeutic effects of the sum
of the 3, but the hazard of precipitation of crystals 1n urine 1s
only that of 1 of the ingredients of the mixture While there
are mdications that such a mixture might be advantageous,
there 1s need for more clinical experience to be sure that such
2 mixture s superior to any one compound alone

Dr Wheeler Dr Marshall, I wonder 1f we could have your
reaction to the views that have been expressed 1n regard to the
technics and drugs employed 1n the treatment of genitourinary
fections on the urological service

Dr Victor F Marshall In general Iam in agreement with
what has already been said Except for gonorrhea and tuber
culosis infections of the urinary tract in the male are usually
associated with obstruction, or a tumor, or a foreign body
These must be properly treated before the infection can be
eradicated The sulfa drugs seem to be particularly useful 1n
the streptococeal tnfections, and penicillin n the staphylococ-
cal infections There are a few orgamsms which are stll ex
tremely difficult to manage In adult male urology, we have
the same trouble with the B pyocyaneus as Dr Glynn has in
peduatric practice We have tried streptomycin and 1n our
himited expertence, we have had very hittle success I remem
ber one patient specifically to whom the drug was given par
enterally and also through the nephrostomy following the re
moval of astone, and even such intenstve streptomycin therapy
faled to eltmunate the B pyocyaneus The B proteus 1s an
other common and very tenactous infection in the urinary
tract. It 15 particularly objectionable because 1t 1s a vigorous
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due to gram-negative bacilli. It may be of value occasionally in
infections by gram-positive cocdi, in conjunction with sulfa.
diazine where the latter drug has not controlled the infection,
1t may also be of value on sare occasions in eradicating second-
ary invaders, previously referred to, where they appear to be
responsible for maintaining a chronic inflammation,

Since the response to sulfadiazine has been relatively
prompt and satisfactory, and since renal toxicity has been prac-
tically eliminated by maintaining the pH of the urine at 7 or
above, there has been little incentive to experiment with
streptomycin. This compound is both expensive and toxic. Re-
cent experience indicates that the former dosages of 2 104 Gm.
are not necessary, and that equally satisfactory results can be
obtained with from 1 to 1.5 Gm. per day given intramuscularly
in divided doses. We have observed the results with strepto-
myycin in a limited number of urinary tract infections where
the primary indication was tuberculosis or serious pelvic in-
fection. In these experiences, the results have been satisfactory
but, except for tuberculosis, they are in no way superior to
those obtained with sulfadiazine, and I feel that in the light of
our present knowledge, streptomycin should only be used in
the rare instances where sulfadiazine fajls.

In the treatment of gonorrhes, penicillin has largely re-
placed sulfadiazine because of its even more spectacular re-
sults, Various dosage schedules such as 20,000 to 30,000 units
every 2 ro § hours for § doses have given almost uniforml.y sae-
isfactory results, More recently we have used a single intra-
muscular injection of 300,000 units in saline with eqnal!_y
good results. We prefer this latter method to the bee‘swax'oxl
preparation which has a disadvantage in the vehicle em-
ployed. Frequent culture studies are still of the greatest im-
portance in following the course in this field. o

Dr. Gold: In relation to the toxicity of combinations of the
sulfonamides, attention might be called to the observauo.n.ihat
one sulfonamide in a saturated solution will not precipitate
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out if another sulfonamide 1s added to that solution In conse
quence of this fact a quantity of sulfonamides composed of 3
members of the group will mke 1 solution with less hizard of
preciprtation than a ssmilr quantity composed of only 1 sul
fonamide There 1s 1 preparttion on the market composed of
equal parts of sulfidinzine sulfimerazine and sulfathiazole
and there 1s some indication from observations in man that
such a combination provides the therapeutic effects of the sum
of the § but the hazard of prectpitition of crystals 1n urine 1s
only that of 1 of the ingredients of the mixture Whale there
are mdicatrons that such a mixture might be advantageous
there 15 need for more clinical experzence to be sure that such
a muature 1s superior to any one compound alone

Dr Wheeler Dr Marshall I wonder 1f we could have your
reaction to the views that have been expressed n regard to the
techmesand drugs employed 1n the treatment of genitourinary
mlfections on the urologcal service

Dr Victor I' Marshall In general Iam in agreement with
what has already been said Except for gonorrhea and tuber
culosis infections of the urinary tract i the male are usually
assoctated with obstruction or a tumor or a foreign body
These must be properly treated before the infection can be
eradicated. The sulfa drugs seem to be particularly useful 1n
the streptococcal infections and penicsthin in the staphylococ
cal infections There are a few organisms which are still ex
tremely difficult to manage In adult male urology we have
the same trouble with the B pyocyaneus as Dr Glynn has in
pediatric practice We have tried streptomycn and tn our
Lmited expertence we have had very hitle success I remem
ber one patient specifically to whom the drug was grven par
enterally and also through the nephrostomy following the re
moval of a stone and even such mtensive streptomycin therapy
fatled to eliminate the B pyocyaneus The B proteus ts an
other common and very tenacious infection 1n the urinary
tract, It 1s particularly objectionable because 1t 15 a vigorous
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due to gram-negative bacilli. It may be of value occasionally in
infections by gram-positive coccl, in conjunction with sulfa-
diazine where the latter drug has not controlled the infection.
It may also be of value on rare occasions in eradicating second-
ary invaders, previously referred to, where they appear to be
responsible for maintaining a chronic inflammation.

Since the response to sulfadiazine has been relatively
prompt and satisfactory, and since renal toxicity has been prac-
tically eliminated by maintaining the pH of the urine at 7 or
above, there has been little incentive to experiment with
streptomycin, This compound is both expensive and toxic. Re-
cent experience indicates that the former dosages of 2 to 4 G
are not necessary, and that equally satisfactory results can be
obtained with from 1 to 1.5 Gm. per day given intramuscularly
in divided doses. We have observed the results with strepto-
mycin in a limited number of urinary tract infections where
the primary indication was tuberculosis or serious pelvic in-
fection. In these experiences, the results have been satisfactory
but, except for tuberculosis, they are in no way superior to
those obtained with sulfadiazine, and I feel that in the light of
our present knowledge, streptomycin should only be used in
the rare instances where sulfadiazine fails.

In the treatment of gonorrhea, penicillin has largely ve-
placed sulfadiazine because of its even more spectacular ve-
sults, Various dosage schedules such as 20,000 to 30,000 units
every 2 to 3 hours for 5 doses have given almost uniforml’y sat-
isfactory results. More recently we have used a s%ngle intra-
muscular injection of 300,000 units in saline with cquall.y
good results. We prefer this latter method to the bec:swaxoﬂ
preparation which has a disadvantage in the vehicle em-
ployed. Frequent culture studies are .slill of the greatest im-
portance in following the caurse in this field. o

Dr. Gold: In relation to the toxicity of combmatmr{s of the
sulfonamides, attention might be called to the observanqn‘that
one sulfonamide in a saturated solution will not precipitate
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out 1f another sulfonimide 1s added to that solution In conse
quence of this fact, a quantity of sulfonamides composed of 3
members of the group w1ll make a solution with less hazard of
precipitation than a ssmilar quantity composed of only 1 sul
fonamide There 15 a prepirition on the market composed of
equal parts of sulfxdinzine, sulfamerazine, and sulfatinazole,
and there 15 some 1ndication from observations in man that
such a combination provides the therapeutic effects of the sum
of the 3, but the hazard of precipitition of crystals 1n urine 1s
only that of 1 of the ingredients of the misture While there
are indications that such a mixture might be advantageous,
there 15 need for more clinical experience to be sure that such
amixture 1s superior to any one compound alone

Dr Wheeler Dr. Marshall, T wonder 1f we could have your
reacton to the views that have been expressed 1n regard to the
technicsand drugs employed 1n the treatment of genitourinary
mfections on the urological service

Dr Victor F Marshall In general, I am 1 agreement with
what has already been smid Except for gonorrhea and tuber-
culosis, 1nfections of the urinary tract in the male are usually
assoctated with obstruction or a tumor, or a foreign body.
These must be properly treated before the infection can be
eradicated. The sulfa drugs seem to be particularly useful 1
the streptococeal infections and penmallin 1n the staphylococ-
cal infections There are a few organisms which are still ex-
tremely difficult to manage In adult male urclogy, we have
the same trouble with the B pyocyaneus as Dr Glynn has in
Pediatnic practice We have tried streptomycin, and 1 our
himited experience, we have had very little success I remem-
ber one patient specifically to whom the drug was given par-
enterally and also through the nephrostomy following the re
moval of a stone, and even such intensive streptomy cin therapy
falled to eltminate the B pyocyaneus The B proteus 1s an-
other common and very tenacious nfection mn the urinary
tract. It 15 particularly objectionable because 1t 1s 2 vigorous
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am{nonia-{orming organism which makes the urine highly al.
kaline and promotes the formation of stone. We are extremely
eager to eradicate this organism, but our results with sulfa
drugs and penicillin have not been satisfactory, and our
l_imlted experience with streptomyein has not been promis-
ing.

In relation to the sulfa drugs, it is our experience that
smaller doses are necessary in the urinary tract than for infec-
tions in any other part of the body. This may be so because the
effect is exerted not ouly through the circulation but through
the excretion of the drug in the urine.

In gonorrhea, we no longer have to resort to the old-fash-
ioned treatment of local irrigations with silver and the like.
Approximately 90 to 95 per cent of the patients that we see in
this clinic with an initial attack of acute gonorrhea are cured
either with sulfa or penicillin, sometimes with both drogs.
‘Those that remain uncured are usually cases complicated with
stricture or some other form of obstruction.

‘We have had no experience in the use of streptomycin for
tuberculosis of the urinary tract, but there is little doubt that,
at the present time, the best treatment is still the removal of
the focus when it is possible, following this with sanitorial
care.

I might say a word about a few of the popular local measures
in urinary infections of the adult male. First, the matter of
washing the bladder. The reason we wash the bladder is not
to sterilize the inside, but to clean it and get rid of debris
which is in the bladder. We carry this out with a mild anti-
septic, such as acriflavin, which lends a bacteriostatic quality to
the residual urine, We should remember, however, that it is
the residual urine which matters, since this indicates obstruc-
tion, and the obstruction still remains the chief problem. Next
is the matter of prostatic massage. A judicious program of
prostatic massage is a valuable adjunct to the treatment of
chronic prostatitis. The prostate should be massaged gently for
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the purpose of expressing prostatic flind This promotes dramn-
age The prostate 1s a honeycomb like organ, and there 1s noth-
1ng to mike 1t drain except the continued formation 1nd flow
of prostatic fluud Infection leads to obstruction of the ducts so
that drainage ts impared Heat, as usually applied by the sitz
bath or diathermy, 1s sometimes helpful The sulfa drugs and
pemcillin are quite worthless 1n chronic prostatitts It 1s other-
wise, however, 1n acute prostatitis In the latter, local heat, to-
gether with sulfa drugs and pemallin, 13 quite effective 1n
controlhing the infection and the pauent’s symptoms The
careless application of prostatic massage entails dangers If you
vigorously massage the prostate of a perfectly normal male a
few times a weel for a few weeks, you are likely to find pus
cells in hus urine which were not there before

I'am 1n general agreement with the statements that have
been made about the vanous antimicrobral agents used 1n uri-
nary tract infections Pyridium seems to have a slightly sooth
g action on the gemturinary tract. Exactly how, I do not
know Itsantiseptic properties are quite weak

I might summarize by saying that penicillin and the sulfa
drugs have revolutionized the treatment of gonorrhea In the
case of tuberculosis, the removal of the focus when feasible to-
gether with general medical care 1s still the principal form of
therapy Local treatments are of value when apphed gently
and 1n moderation, but the main prinaiples of other therapy
of urinary nfections 1n the male are still the same as 1n the
days before chemotherapy, since obstruction, tumors, and for
ogn bodies are st1ll the chief problems Chemotherapeutic
agents are helpful m avoiding complications 1n the surgical
management of these conditions, but the fundamentals of the
surgical problems have not been essentially altered

Dr Cattell Neither Dr Glynn 1n pediatrics nor Dr Doug
las 1n obstetrics and gynecology seems to lean very heavily on
pemicillin T wonder why 1t 15 not as useful in the pattents they

Seeas 1n those of Dr Marshall 1n male urology
.
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ammonia forming orgamism which makes the urine highly al
Kaline and promotes the formation of stone We are extremely
eager to eradicate this organism, but our results with sulfa
drugs and pemcillin have not been sausfactory, and our
humited experience with streptomycin has not been promis
g

In relatrion to the sulfa drugs, 1t 1s our experience that
smaller doses are necessary 1n the urtnary tract than for infec-
tions n any other part of the body This may be so because the
effect 15 exerted not only through the circulation but through
the excretion of the drug mn the urine

In gonorrhea, we no longer have to resort to the old fash
1oned treatment of local rrigations with stiver and the like
Approximately 90 to 95 per cent of the patients that we see 1n
this chinic with an 1mitial attack of acute gonorrhea are cured
erther with sulfa or pemciliin, sometiumes with both drugs
Those that remain uncured are usually cases complicated with
stricture or some other form of obstruction

We have had no expersence 1n the use of streptomycn for
tuberculoss of the urmary tract, but there 1s little doubt that
at the present tume, the best treatment 1s still the removal of
the focus when 1t 15 possible, following this with santorial
care

I mught say a word about a few of the popular local measures
in ursnary infections of the adult male First, the matter of
washing the bladder The reason we wash the bladder 15 not
to stentlize the nside, but to clean 1t and get nid of debns
which 1s m the bldder We carry this out with 2 mild anth
septic, such asacrifiavin which lends a bacteriostatic quality 10
the restdual urine We should remember, however that it 15
the residual urme which matters, since this indicates obstruc
tion, and the obstruction stll remains the chaef problem Nexft
1s the matter of prostatic massage A judicious program zf
prostatic massage 15 a valuible adjunct to the treatmerltfar
chronsc prostatsss The prostace should be massaged gently
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the purpose of expressing prostatic fuid. This promotes drain-
age. The prostate is a honeycomb-like organ, and there is noth-
ing to make it drain except the continued formation and flow
of prostatic fluid. Infection leads to obstruction of the ducts so
that drainage is impaired. Heat, as usually applied by the sitz
bath or diathermy, is sometimes helpful. The sulfa drugs and
penicillin are quite wprthless in chronic prostatitis. It is other-
wise, however, in acute prostatitis. In the latter, local heat, to-
gether with sulfa drugs and penicillin, is quite effective in
controlling the infection and the patient’s symptoms. The
careless application of prostatic massage entails dangers. If you
vigorously massage the prostate of a perfectly normal male a
few times a week for a few weeks, you are likely to find pus
cells in his urine which were not there before.

I'am in general agreement with the statements that have
been made about the varjous antimicrobial agents used in uri-
hnary tract infections. Pyridium seems to have a slightly soath-
ing action on the geniturinary tract. Exactly how, I do not
know. Its antiseptic properties are quite weak.

1 might summarize by saying that penicillin and the sulfa
drugs have revolutionized the treatment of gonorrhea. In the
case of tuberculosis, the remaval of the focus, when feasible, to-
gether with general medical care, is still the principal form of
therapy. Local treatments are of value when applied gently
and in moderation, but the main principles of other therapy
of urinary infections in the male are still the same as in the
dlays before chemotherapy, since obstruction, tumors, and for-
egn bodies are still the chief problems. Chemotherapeutic
agents are helpful in avoiding complications in the surgical
management of these conditions, but the fundamentals of the
surgical problems have not been essentially altered.

l?f. Cattell: Neither Dr, Glynn in pediatrics nor Dr. Doug-
Las In obstetrics and gynecology seems to lean very heavily on

Penicillin, T wonder why it is not as useful in the patients they

s¢eas in those of Dr. Marshall in male urology.
AY
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ammonta forming orgamsm which makes the urine highly al
haline and promotes the formation of stene 'We are extremely
eager to eradicate this organism, but aur results with suifa
drugs and penicilin have not been sausfactory, and our
limited experience with streptomycin has not heen promis
mg

In relation to the sulfa drugs 1t 15 our experence that
smaller doses are necessary in the urinary tract than for infec-
trons 1n any other part of the body This may be so because the
effect 1s exerted not only through the circulation but through
the excretion of the drug in the urine

In gonorrhea, we no longer have to resort to the old fash
1wned treatment of local wrrigations with silver and the hike
Approximately 90 to 95 per cent of the patients that we see in
this chinic wath an mrtial ateack of acute gonorrhea are cured
either with sulfa or pemaillin, somettmes with both drugs
Those that remain uncured are usually cases comphcated with
stricture or some other form of ebstruction

We have had no experience 1n the use of streptomyctn for
tuberculosis of the urmary tract, but there 1s hittle doubt that
at the present tume, the best treatment 1s still the removal of
the facus when 1t 15 possible, following this with sanstoral
care

I mught say a word about a few of the popular local measures
m urinary mfections of the adult male First the matter of
washing the bladder The reason we wash the bladder 1s not
to sterthze the mside, but to clean 1t and get rid of debrs
which 15 1n the bladder We carry this out with a myld o
septic, such as acriflavin, which lends a bacteniostanc quality to
the residual urine We should remember, however, that 1t 13
the residual urine which matters since this indicates obstruc
t1on, and the obstruction still remarns the chief problem Next
15 the matter of prostatic massage A judicious program oi
prostatic massage 15 a valuable adjunct to the treatment 0
chronic prostatiss The prostate should be massaged gently for
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Dr Gold Do you ever use any other than sulfadrazne, Dr.
Glynn?

Dr Glynn Very seldom

Dr Gold Do you, Dr Douglas®

Dr Douglas 1 don t use anything else

Dr Cary Eggleston May I ask Dr Marshall what s the ex-
pentence 1n the use of sulfadiazine in rather benign mild de-
grees of chronic prostatic infection® He menttoned chronie
prostatism It was not quite clear to me as to the cffects which
he had observed from sulfadiazine

Dr Marshall Our success with 1t 1n chromc prostatitis is al-
most nil

Dr Gold Dr Marshall have you prescribed a dose of pytid-
um 1n the past G months?

Dr Marshall 1am notsure Maybe once

Dr Eggleston Others do

Dr Marshall Therewson I menuoned itis becuseatas very
commonly prescribed throughout the City of New York

Dr Douglas In response to the question on pyridium, the
main thing we do 1s to discontinue 1t

Dr Gold Are we to gamn the impression here that strepto-
mycmn does not have much plice 1n urinary tract infections?
u,D: Wheeler Dr McDermott, what have you to say about

2t

Dr McDermott Streptomycin 1s effective 1n urinary infec-
tions caused by E coli and other gram negauve bacteria which
imade the urinary tract, such as Bacillus Jactis acrogenes Ba
%Hus proteus, Friedlander s bacillus and 1n some nstances,
w;“cl‘cllll“lssfly;cc‘,aneus In uncomplicated cases caused by E. coli,
the lnm'mflcohmmonest nfection of the urinary tract seen by
first Sureny owever, I believe sulfadiazine should be used

Ptomycin 15 of spectal value in T colt 1nfections com

heat,
g ed by bacteremua or metastatic abscesses ansing 1n uri-
3Ty tract obstructions.
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means of urethral mrrigations with weak solutions of silver
nitrate and forced fluids

The other condition you speak of 1s really a very difficult
one One of the greatest problems 1n 1t 15 the patient s mental
attitude He 1s extremely worried about 1t and often has some
feeling of guilt connected with 1t It 1s doubly hard to deal
with both the patient and his infection The infection 15 often
times very obstinate, and one of the commonest reasons for
persistent trouble 1s that the patient has been overtreated
Many of these patients who have gotten out of the Army, have
had prostatic massage, a large number of sounds passed, and
the urethra traumatized wath all sorts of solutions and ant1
septics What we usually do when they first arrve 1s try to de-
termine whether there 1s any obstructive element Most of
them are young and are likely to have escaped examination
for obstructions Usually they will be found 1n the glands near
the meatus and those may harbor the infectton We pass an
mnstrument of some kind to determine whether they have any
appreciable stricture If all these prove negative and the pa
tients have no marked general symptoms, we usually tell them
to take s1tz baths and do nothing else ' We carry them along this
way with abundant reassurance during a period of 2 or 3 weeks
and see what happens A small number will 1mprove quite
markedly Some of these patients who have nothing but a
shight morning drop will get well 1f one can only get them to
avord too much treatment When they are overtrented the
discharge increases, and with this their worries increase Then
they go for more treatment and before long they are back
where they started There are various methods of treating
these cases The sulfa drugs are occastonally effective

Dr Gold When you speak of sulfa drugs, Dr Marshall do
you mean sulfadiazine? @

Dr Marshall Yes sulfadiazine, usually 1 Gm 3 times a ¢2y
or 05 Gm 4 umes a day.
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Dr Gold Do you ever use any other th1n sulfadiazine Dr
Glynn?

Dr Glynn Very scldom

Dr Gold Doyou Dr Douglas?

Dr Douglas 1don t use anything else

Dr Cary Lggleston May I 1sk Dr Marshall what 1s the ex
perience 1n the use of sulfadiazine 1n rather bemign mild de
grees of chronic prostatic nfection? He mentioned chronic
prostatism It was not quite clear to me as to the effects which
he had observed from sulfadiazine

Dr Marshall Our success with it i chronic prostatitis 1s al
most ml

Dr Gold Dr Marshall have you prescribed a dose of pynd
tum 1n the past 6 months?

Dr Marshall 1am not sure Maybe once

Dr Eggleston Others do

Dr Marshall The reason I mentioned 1t 1s because 1t 1s very
commonly prescribed throughout the City of New York

Dr Douglas In response to the question on pyridium the
main thing we do 1s to discontinue 1t

Dr Gold Are we to gam the 1mpression here that strepto-
mycin does not have much place 1n urinary tract infections?

Dr Wheeler Dr McDermott what have you to say about
thar?

Dr McDermott Streptomycin 1s effecttve 1n urinary infec
tions caused by E coh and other gram negative bactersa which
ade the urinary tract such as Bacillus lactis aerogenes Ba
allus proteus Friedlanders bacillus and 1n some instances
Baaillus pyocyaneus In uncomplicated cases caused by E. colt
which 15 the commonest infection of the urinary tract seen by
the mntermist however I beheve sulfadiazine should be used
first Streptomycin 1s of specml value in L coh tnfections com

plicated by bacterema or metastatic abscesses artsing 1n un

nary tract obstructions.
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Dr. Modell: Dr, McDermott, when you indicate that you
prefer to use sulfadiazine in urinary tract infections in which
streptomycin is also effective, what is your reason? Is it because
sulfadiazine is more effective, cheaper, or less toxic?

Dr. MeDermott: Because sulfadiazine is less toxic; the tox-
icity of streptomycin is not inconsiderable.

Dr. Ralph R. Tompsett: 1 should like to mention the possi-
bilities for use of “combined” therapy in those patients with
urinary tract infections for which streptomycin is indicated.
There is excellent reason for believing that the emergence of
resistane strains of organisms during the course of strepto-
mycin therapy may be delayed or prevented by the concurrent
administration of another antibacterial agent which also in-
hibits the organisms. Inasmuch as many of the organisms re-
sponsible for urinary tract infections are inhibited by the sul-
fonamides as well as by streptomycin, these infections would
appear to offer an ideal situation for the use of “combined”
therapy with the two drugs.

SUMMARY

Dr. Gold: In the conference this afternoon on the treatment
of genitourinary infections, several of the problems whic’h
arise in this field of therapy were discussed in some detail.
There were the special aspects of these diseases encountered
in the practice of adult male urology, in cbstetrics and gyne-
cology, and in pediatric practice. The topies included gonor-
rheal urethritis, non-specific urethrids, acute and chronic
prostatitis, urinary infections in association with pregnancy,
cystitis, pyelitis and pyelonephritis. .

Considerable progress has been made in the management
of these conditions in recent years. It is attributable not only
to the utilization of more potent chemotherapeutic agents, bf“
to the recognition of the fact that structural at_mormalx:es in
the genitourimary tract are frequently responsible for the oc-
currence and persistence of infections, such abnormalities as
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congemital anomnlies stones, tumors, and obstructions of var-
tous hinds These himut the cflicicy of chemotherapeutic
agents and 1ccount for the fct that, even with the most potent
agents 1nfections mny ful to cleir up or may recur after the
organisms have been eltminated
Various diagnostic ponts were touched upon but the most
important diagnostic measures which were stressed by 1l par-
ticipants are the excretory urogram, the smear, and the cul-
ture
The importance of relieving obstructions nd promoting
free drainage recerved special emphasis At the same ume it
was pornted out that local mechanicil procedures such as cys
tascopy, the passing of sounds the massage of the prostate, and
local arrigations are sources of dinger they tend to traumatize
the tissues ind promote 1nfection Massage of the prostrate has
generallv fallen into disrepute and while gentle massage 1s st1ll
sometimes necessary to promote drainage 1t was pomnted out
that vigorous mass1ge may cause the appearance of pus i the
urine of normal men Irrigation of the bladder with antiseptics
s o longer regarded as 2 means of sterilizing the bladder, but
only for the purpose of cleansing and removal of debris
The réle of urin1ry antiseptics has been better defined The
multitude of dyes which color the urine seem to be of little
value Several antimicrobial agents used 1n urmnary infections
were discussed, namely, pyndium  mandelic acad calcum
mandelate, methenamne, the sulfonamides peniciihin, and
streptomycin
In the treatment of gonorrhea sulfadiazine 1n doses of about
4Gm per day fora period of about a week, together with an
equal dose of sodium bicarbonate yields a very high inaidence
of cures Penicillin, however, seems to be preferred at the
Present ime In the use of this agent there are vinous npld
dosage schedules which provide cures 1n about 95 per cent of
the cases such as a total of 200 000 units given by intramus-
cular snjection 1n dnided doses over a period of about 5 hours,









