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FOREWORD

SINCE cortisone Wa:
et P WA

treatment of rheumatoid
T nemmomdatad ahot

may be Judged by the fact that by some cortisone is regarded as the

« elixir vitae ”, by others as simply a * glorified aspmn”. Controlled
chintcal trials m this country have done much to restore the balance
between unbridled enthustasm and therapeutic mulism, and the time
1s now ripe for a reasoned appraisal of the place of cortisone and the
newer steroid dertvatives m treatment.

Few could be better quahfied for this task than Dr. John Glyn who
has had the advantage of working during the past few years with some
of our most distingmshed rheumatologists, and has himself taken part
1n the clinical trials of cortisone in this country and in America. From
hus personal expenence and wide reading he provides in this monograph
a comprehenswe and judicial survey of the saltent features of the

©  practical

He deals

sorders as

dermato-

well be that cortisone

Not all will approve
unreservealy of all the opi and he that
for the solution of many problems ou whxch he gw:s his present
tentative conclusions, further” evsdence 1s meeded. But this book
provides a venitable treasure-house not only for those workers with a
domunant interest m this field, but also for those general practitioners,
and physicians whose specml mterests lie outside rheumatology and
allergy 1 warmly commend 1t

September, 1957 COHEN OF BIRKENHEAD
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INTRODUCTION

1n the history of medtctre. Duning this pertod the pendulum of world
Tt Ln & v P < e pag Sipechongtt-ptum -

PN R

Tha masne nart aftha haalr e aneancend wdal sho ntam—idiioio o 4 ©

UIsEdses bIUCE LLe eally udys ANOUILT tmportant consideration 1s that
rheumatoid arthntis can serve as the typical example of a chronic
disease, m which many of the problems of cortisone therapy may be
expected to arrse
Fom femt whimmioa daceat - 1o 1. B - -

by an account of thewr pharmacological properties A clear ﬁnder-
cfanding af thacs 10 & nanangams aenenmtencie 42 21« deas 811

schedules of dosage, precautons to be taken and methods of over-

coming most of the problems that are hikely to be met. The mdtcations

for intra-articular 1njections are outlmed i Chapter 5, and this 1s

1 by an dix showing | hes to the

various Jomts A comprehenstve review of other conditions 1 which

the drugs have been used 1s contaned 1n Chapter 6 The final chapter
x







CHAPTER 1
HISTORICAL REVIEW

B R s T P

and irreversibly from its time of onset. Indeed a classical description
of the disease in 1890 described 1t as **, . . one of the most intractable,
obstnate and crippling diseases that can befall a human body ™,
Others talked about the * great and lasting feebleness ” which the

t‘eristlc of the natural hustory of the disease, their account was purely

descriptive, and there was 1o hint that they were thinking mn terms of

therapeutic po}entiahtg&s
Tacale Ko Aasmclon

1lule lUuuWed tue uevildule systemauc search tor  Nature's
dramatic Antidote ”, in which every concervable constituent of bile
was admimstered to groups of patients. Other sufferers even submutted
to blood transfusions from jaundiced patients and a few were given
hepatotoxie drugs 1 an effort to induce yaundice

Tn ratracmant morhass ~oa afdha — 023 4ofa o £ Ry .

Writmas an tha dicanca  Wihara < o e —




x INTRODUCTION

attempts to sum up the impact of cortisone on rheumatologlcal practice
and research and touches on some of the controversial issues raised by
its discovery. Because much of the controversy has arisen from the
imperfect nature of our methods for evaluating new treatments in the
rheumatic dxs:ases this problem has recmved particular attention, and
some of are included 1n the appen-
dix. Recent developments and prospects for the future are discussed
throughout the book.

Faced with the formidable task of abbreviating @ mass of material
into a small textbook, 1t 15 inevitable that there should be some degree
of dogmatism, and that many dissenting opinions have had to be
omitted. To the extent that such om!ssmns reflect personal bias, I
must bear full responstbility, recognising that it would be impassible to
study 2 drug continuously for eight years without developing certain
prejudices. Where however I am conscious of expressing unorthodox
views I have tned to make this clear in thc text, e

-



HISTORICAL REVIEW 3

17-hydroxy-11-dehydro-corticosterone (** Compound E * or Cortisone)
when 1t became available. The rationale, in retrospect, Seems a little

etrologreal factor; but when he came to make pcst-murt{m examina-
3 29k DULWAED Do CORR I IR O P

had chemicall ; ch ized thesc‘ bs m 1937-38. Al’n}ost
simultaneously they were isolated by Reichstern and by Wintersteiner
A DR mm s o Ao Amm e 2 g

qudnines (n WHICH Uiey were avalable did not permit chimical expert-
ments until consxderably‘ later,
vt s

effect of 17-hydroxy-11-dehydro-corticosterone as soon as it became
available, which was not for another seven years.

In 1944 the Mayo F produced small of dehydro-
corticosterone (Compound A) In 1945 this was produced in quantity
v A A I A .

N N R B P

developments emerged both from the Mayo Foundation and from
Merck’s.

By May 1948, the matenal was starting to become available n small

but increasing amounts. Since then there have been immense and

P m prod and, although a rofaf

h e i 15 not yet practicabl the bastc liting factor,

cumax  bor reasons that are still not clear, the mmvestigators chose to
use dosages of 100 mg /day. In 1948 this could have been considered a
vastly excessive dose 1n relation to hormone requirements 1n other
conditions Had they used a smaller dose we now know there would
probably not have been any result, and the discovery of cortisone might
have been delayed for many years,

Secondly, the size of the crystals m their preparation happened to



2 CORTISONE THERAPY

It was again Hench and his co-workers at the Mayo Foundation who
first began to appreciate the relative constancy with which patients
improved during their pregnancy, only to relapse, in the majority of
cases, in the puerperium,

The conviction grew that the jssions in jaundice were analag
to those 1 pregnancy, and indeed that they were probably due to the
same agent Hench started to explain these phenomena in terms of a

hypothetical “ Anti-rhenmatic substance X ** and stated that . , . if the

Py o Pl vty Aty O PR e R e
. . .

bolites whose ¢o ation in the blood was known to increase in

pregnancy and jaundice. As early as 1939 one finds references to
cholesterol, ergosterol, sex hormones, bile acids and even Cortin (whole
adrenal extract) in this connexion, but gradually the emphasis came to
amene e s A A ERTRP
known sex hormones, the respopsible hormone must inevitably be
common to both sexes.

SR LU PEDNISU PRSI TN

Simularly the exclusiveness of pregnancy and jaundice as agents
P e e mee e aam b L Al Mamand Tt s Lhnbnd Fae avamanla

be irreversible, and the physiological 'ravgges which he regarded as
potentially reversible  In ilustration of this lldez'l he evoked thf T‘em-

. r e it Lo nia BaTd g Far avamnle when natients



HISTORICAL REVIEW 5

have been very carefully screened * before selection, and patients
h ithin the 1 of our } Ted ¢ likely to develop
serious side-effects were eliminated.

Secondly, the drug was given with extremely careful clinical and
laboratory control, so that side-effects could be detected and dealt with
in their earliest phases.

By contrast, in the Umted States, as soon as supplies became avail-
able, they were distributed through ordinary commercial channels so
that economic and personal factors frequently took precedence over
purely clinical ones in case selection.

Furthermore, much of 1t was administered by clinicians who had not
had the opportunity of gaining experience either in the rheumatic
diseases or in the special problems which are impheit 1n hormone
therapy. These factors combmed with dosage regunes which we now
know bave been grossly were for an
legacy of side effects i some parts of the Umtcd States

Rarnstca af tha cranhe sshuntias e maes thavafamn ALl ¢ weafe Casan

3. The Search for Analogues and the Discovery of the Specificity of
Cortisone. The discovery of any new drug is generally followed by a
search‘_fcr sumpler, cheaper, safer or more effective analogues. In the
s PO A -t RO e ) .-

) 0 '

Reversibility ”* was valid.

(b) It was stated categorically by expenienced chemusts that it would
never be possible to produce a fraction of the quantity necessary to
meet clinical requirements, and that as a result the practical application
?f the discovery would always be limited by economic and technical

actors.

© Cosmenc and other senous side-effects were caused by comsonc

(d) There was of the vital phar action
of com‘s_one Tlns enabled workers to take an extremely catholic

Iactcd therapeutically

1t took a long time before the remarkable spocl.ﬁmty of cortisone and
hydrocomsone was appremated
The cmanfin - e Lr
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be absorbed at approximately the right speed. Had they been larger,
absorption would have been slower and the clinical remissions far
less dramatic.

In August 1948 a pattent with rheumatoid arthritis in the Mayo
Foundation failed to get jaundice or rehef following lactophenmn
administration. In September 1948 a letter was written to the Merck
Company requesting enough 17-hydroxy-11-dehydro-corticosterone to
treat this one patient. On 21st September, 1948, the first injection of
cortisone crystals was given to this patient with the dramatic results
which are well known, The remamder of this book is, in effect, an ac-
count of the results of this mjection.

September 1948—Present Day
The discovery of the clinical potentialities of cortisone precipitated
- T N b 0 1 LI "‘""‘-““Vyearas
. . ot : s - nient to
review the progress chronologically. It will theretore be considered
under the following headings:
I'n ettt ‘:‘.

LIRS FPRRUCIERIE JORPRE % JUNE'S St N

0 ' s . .
repotts which appeared elsewhere, not only 1n medical journals, but also
in the lay press. X

It provides an interesting commentary on the interrelationship of
economic and scientific factors m this type of research. Hench’s original
intention was to carry out an intensive study of the drug's chnical

T T s S evmsien Win Alannvaes i 1950, or gven 1951
he quantities neces-
hat the commercial

firm jnvolved was forced to demand corroborative evidence from
q 4

P investigators bef 1ngup the machinery for production.

Dot e ==t == e ebee Aivided yp, 1t did not take the lay

ce all manner of sensattonal

‘ The early and unbalanced

husi thus dered was dly responsible for the
b vici des in the reputation of the drug.

Supply Position. The limitations imposed by the problems of

~ +m tha earle dave—and of distribution outside the * Hard

[ beaning on
. . . . . » Atlantic

. . - . untrres) had

. this reason

h purposes.

‘dand it dd

December,

1955,
Two 1mportant results bave stemmed from this Firstly, our cases
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PEPREE S SNT 21 N

the doses m whch it was advocated. It'is no longer used in practice
b acid 1s still by at least one group
of workers 1n the United States, _b‘ut we have been quite unable to

medicine every day before they take their cortisone
Another attempt on the pmblem was made 1n the early days by
mvokmg a pituitary * feed-back ** mechamsm It was hoped that by
ng ly with the cortisone, the output
of some of the other “ trophic * hormones of the anterior prtuitary
would be dimimished, thereby decreasing the endocnine side-effects.
There 15 no evidence that this occurred in practice, and the method has
been abandoned, Large doses of thyroid have been given on the same
prnciple, and with the same disappointing results.

5 The'l“ P of Prophylacti Perhaps the most

L PO

daily admimstration of 34 g, of a potassium salt such as potassium
nutrate or chlonde

Stmularly, the routine admimstration of testosterone will reverse to
some extent the catabolic effect which cortisone has on the body mtro-
gen and calcrum  Thus, however, 15 and the
vinhzing effects of lhe two drugs make it impractical to use in most
female patients.

e
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efforts were usually directed at modification of the steroid nucleus itself,
and in a recent book Hench lists more than fifty variants, all of which
have now passed into the limbo of obscunty.

It is notable, however, that most of them were originally thrust into
prominence by the premature and exaggerated claims of enthusiastic
workers who did not appreciate that the natural history of theumatoid
arthntis is to show cyclical variations in activity. This would not have
been so sertous were it not for the fact that each claim necessitated at
least one, and usually several, laboriously planned clinical trials before
it could be refuted.

Apart from the waste of time and money thus entailed, there were
I itartan factors to be dered, since most of these steroids were
dissolved, for technical reasons, in ethyl oleate, and this appears to be a
highly icritant oil, causing severe local tenderness in all cases and large
abscesses 1n those who were less fortunate.

Apart from steroid 1 , there were yery many a!tcl'npts to

imulate “*+ IRl Anra St

SV

corticotro
liquortce ¢

" None of thése claims has withstood the tests of time, but they remain
of considerable historical interest.

Coaee, CEPIREE N -

smaller and therefore less toxic dose. .

These efforts have taken one of three main forms: in the first, corti-
sone has been combined with another, recognized analgesic or ** anti-
rheumatic ** drug, m the hopes that the therapeutic effects will be
additive whilst their side-effects will not. To this end, cortisone has been
combined with salicylates, with gold, and more recently with phenyl-
butazone,

Whilst in individual cases these jons have proved useful
in reducing the dose of cortisone below the toxwity level, it 15 3
lly dangerous h. This 1s lly so 1n the case of
SRR . . L el e N affants of tha mald

cortisone suppression 1s removed  Furthermore, at least one observer
has produced evidence to show that gold and cortisone are mutually
antagomstic substances, ) .
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B P . -
dardrze the drug m terms of its capacity to deplete the suprarenal cortex
of ascorbic acid

The crude methods of extraction employed 1 the early days fre-
quently resulted m contamination with other anterior pituitary hor-
mones which were responsible for their own side-effects. For example,

generalized pi was quite a occutrence, and women
patients found this 1ly most d ful. Itp 1bly occurred
because of fnation with the mel h 1 hormone

which is secreted by the anterior pitwitary. Similarly contamination

with growth hormone produced its own including a
found upset of the carb boli: Other p

were allergic 1n nature and were due to injections of the crude foreign

protemn material.

maximal ** stimuli. As a result the teck of 1nt
mfusions was developed, and 1t was found that one unit of cortico-
trophin given 1n this way was equivalent to about five when given four
times a day, and to seven or eight when compared to two imjections a
ay.

v

refinements.

The third problem, that of producing a long-acting preparation of
the hormone, did seem for two or three years to present insoluble
problems to the manufacturers, and all of the earlier products were
either impossible to mject, intolerably painful to the patieat, or had
lost most of thetr brological activity in the course of preparation.

In the past two years, however, there have been several extremely
satisfactory preparations on the market, many of which seem to act
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which they prove that certain modifications of the diet can sut

reduce the urinary 17-ketosterord output from a given dose of cortisone,

with a corresponding reduction in the unwanted side-effects. The details

of their diet would not be easy to carry out in practice without the aid

of a special dietetic department, However, in principle it represents the

gge og )dxet at which cortisone intolerant patients should aim. (See
ap. 4).

6. Metheds of Adminjstration. Several other fundamental changes
have occurred in the course of the past seven years, for example, the
discovery that cortisone, far from being destroyed by gastric and in-
testinal digestion, is absorbed with 1ts action unimpaired, In fact it was
found to bc absorbed more rapidly and regularly than the intra-
muscular injections used hitherto.

In the early days followrng this discovery it was customary to ask
patients to swallow the micro-crystalline suspension as prepared for
njection, but the excessively bitter taste was impossible to mask with
the customary flavouring agents and the patients found it well-nigh
sntolerable. However within a very few months the manufacturers had
succeeded in preparing tablets, and it is in this simple form that it is
now prescribed.

No long-term treatment is pleasant when it means daily injections of
a fairly bulky preparation, but the micro-crystalline steroids seemed to
suffer from two adqu‘nal hazards of their own-—namely theirr slorw-

DI e A . Tl IR AN

i .t N . . .
but were extremely obstinate 1n their response to the usual treatments.
7. Dosage Regimes. Another important change has been 1 our
conception of dosage. This will be discussed in detail later and it is
[ AR R A R G DS S o

Many UIHErent 4osage SCUEUUIES dle 1EVIOwiu Uy T1enuu s vut us s
latest publications Most of them are now obsolete, but he does stress
repeatedly that the dosage schedule must be “ tatlored ” to fit the
requirements of the individual patient, and this refers not only to the
total amount of the drug he takes 1n the course of a day, but also how he
drvides up the dosage 1n relation fo hts symptoms, whick are usually
cychical

yThe other great mistake which was not appreciated for two or three
years was to vary the dose excessively from day to day, We now know
that the tissues seem to adjust themselves to various blood levels of
circulating hormones, and sudden dimmnutions of these levels can
cause a feeling of profound illness

8. Refinements in the preparation of Corticotrophin. In the early days



CHAPTER 2

THE NATURE OF CORTISONE AND OTHER
STEROID DRUGS

By 1948, biochemists had 1solated approxii Iy twenty-eight discrete
steroid substances from the suprarenal cortex, leaving umdentified a
large amorphous fraction. )

The term * sterord > 1s a generic one for certain compounds which
contain the perhydrocyclopenteno-phenanthrene ring system whose
basic ¢t \l can be d thus:

The conventional labelling of the rings and carbon atoms 1s shown here,
9 E
10 8
B
7
)

The naturally occurnng sterords of the suprarenal cortex can be
broadly divided 1nto three groups. The first consists of well-recogmzed
sex hormones  The second groups are derived from the amorphous

11
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throughout the twenty-four hours. Indeed many patients can con-
tinue satisfactorily with injections on alternate davn --t = '
cases peed antee - -t N
toinject '
intermit :
‘9, Local Therapy. Another major advance was the appreciation that
hydrocortisone—and to a far lesser extent, cortisone—are active when
injected locally. The implications and results of this discovery will be
discussed at length 1o a separate chapter.

10. More Potent Steroids. In 1954 two new compounds, prednisone
and predmsol veere } d. which weatad a. ¢ 2 3

nAtant na —omt

sung viny 1950, Althou

rheumatord arthritis, they .

habit of producing peptic . ..
The experience gained in synthesizing new steroids is bearing frmit

in another direction. Chemiste sva La~- *

grounds what ar

steroid nucleus.

the premuse that

15 proportional t

true as newer »

that laborators N

It should soon . wes vy WO sUIEEN new compounds in the

laboratory before subjecting them fo extensive chnicat imals (the only

means at our disposal up to now), but also to produce the ideal sterord

for the particular job in hand.

The remainder of this book 1s devoted to a detailed discussion of some
of the problems encountered m this chapter.
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(2) Cortisone {Compound E) 1s.

(3) Hydrocortisone (Cortisol or Compound F) by contrast 1s:
CH,OH

The essential parts of this nucleus are circled thus

Mason and Polley, by a process of elimination, concluded that the anti.
rheumatic effect of steroid drugs d ded on the f
stics

(1) A ketone group at Carbon-3,

It will be seen that the only difference between corticosterone and
pydmcomsoue 1s_the hydroxyl group on the ** 17 position, present
in the latter but absent 1n Cornpound B.
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residue which remains after extractions of all the known compounds.
Some of these appear to be metabolically inert, but others—such as
aldosterone-—have now been characterized, and are known to have
i oo T T p, which are also
' 'd by Selye into
: . mminant effect on
N . ' ", i.e , those which

act predominantly on the sodium and potassium metabolism,

All the steroids which have an * anti-inflammatory * action belong
to the ** glucocorticord ™ group, and they are characterized chemically
by a hydroxyl or a ketone radical at the * 11 ” position of the nucleus,
and by a hydroxyl group at the *“ 17 ** position, It is these essential
radicals which have caused the major manufacturing problems in
large-scale synthesis.

Originally the only starting material which could be used in the
commerctal production of cortisone was ox bie, The yields were
extremely small, and by no stretch of imagination could they ever
have been sufficient to provide the quantities necessary even for
research, Jet alone for clinical use.

The Mexican yam was next investigated as a potentral source of
supply, and at least one of the pharmaceutical companies is now using
hecogenin, obtamned from the East African sisal plant, which can be
prown 1n profusion. This, coupled with secret technical advances in
extraction and synthesis, has largely overcome the supply and cost
problems which in the early days seemed hopelessly msoluble.

‘We shall be di: ing the foll g pounds n the inder of
this book. (See also TablesT & II')

(1) Corticosterone (Compound B) which has this formula:

(21) CH,0H

(20)C-0
OH CHy
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Tasee I
Preparation Available Mode of Admrasstration

CTH
1. Water soluble Intramuscularly, 4-hourly
2. Incorporated 1n a zine

menstrum long acting | Intramuscularly, daily  ~
3. In combinatton with zinc

CoRTISONE

1 25mg tablets . By mouth

2 Microcrystalline suspension 25 mgfcc | By mouth (sutably flavoured)
3. Long acting microcrystalline suspension | Oily 1njection—by imjection
{not available yet commercially) . once every 2-3 weeks
4 Eye drops 1%
5 Omtment 1%

HYDROCORTISONE
@) Free alcohol
0 and 10 mg tablets By mouth
50 and 100 mg solutions . Intravenous mnfusion 1n saline
Ountments 1%, 24% Tnuoction
4  Skin lotion 1% - . Spray
(b) Acetate
1~ Microcrystallice suspension 25 mg jec. Local and mtra-articular
mjections
2 Skin omtment 1%, 23% Inunction
3. Eyedrops 1% . . Local mnstillation
4  Eye cintment 23% . Local munction
(c) Terttary Butyl Acetate
1 Microcrystalline suspenston 25 mg fec Local and intra-atticolar
ngections
(d) Hemsuccnate
1 109 mg selutonin2¢o Intravenons or inframuscutar
njection
Derta CorTISONE
1 land 5mg tablets By mouth

DeLta HYDROCORTISONE

1. Mucrocrystalline  suspension (oot yet | Local and intra-articular 1p-
available commercially 1n this country) Jections.

These substances are usually prepared in the form of the acetate,
although certain other esters are known to be just as active. They
consist of white odourless crystals which are relatively nsoluble 1n
water and physiologtcal solutions, 50 that before they were manu-
factured 1n tablet form they used to be prepared 1n the form of micro-
crystals 1n aqueous suspenston. Such a solution is stable at room
temperature

Two of thelatest recruits to theth d are known resp y
as delta-cortisone and delta-hydrocortisone. Their most popular trade
names ate Predmsone and Prednisolone,*

* Onginally known as and
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ID ir tharafara Farainatinn ¢n Tamem fca ol L L 31", 1
. ’ L}

city may be a good augury for the future, since it is by no means

impossible that exactly the reverse can occur, i.e., the production of a

steroid which causes maximal therapeutic effect with minimal un-

desirable reactions.

Hydrocortisone appears to be the natural hormone of the adrenal
cortex. Cortisone, which only differs from it by having a ketone rather
than a hydroxyl radical on the * 11 ” position, 1s probably not secreted
by the human adrenal cortex. The fact that it was the first, and is still by
far the most widely used steroid, is largely because 1t is significantly
easier and cheaper to manufacture than hydrocortisone.

TasLe 1
Approved Chemical Abbreviations and Proprictary
Name Formula Alternative Titles Names
Corticotrophin . | Unknown ACTH ACTH-ACTH
Corticotrophin gel (long acting)
Adrenocorcotrophue| Cortrophin
hormone Cortrophn z.
Ad [} 2)
Cortico-depot
(long-acting)
Cortisone 17-Hydroxy- Compound E Cortisyl Cortelan
11-Dehydro- Cortistab
Corticosterone
17-Hyd Ce F Cortef Cortril
Corticosterone | Hydrocortone Efcortelan
Cortrsol, HC A. Hydrocortone
Hydrocortistzb
Hydrocortysit
Delta cortisone 8, dehydro- Predmsone Decortisyl
cortisone Metacortandracin Deltalone
Delta hydro- Ay dehydro- Prednisolone Precortisyl
cortisone hydrocortisone | Metacortandratone | Delta cortef
Delta stab
Delta cortnl
Hydrodeltalone
drocortisone Cortisol Tertiary Hydracortisone
‘ll"le’;nraury Butyl Acetate BA
Butyl Acetate
Fluoro- 9 alpha fluoro
hydrocortisone hydrocortisone
Hydrocortisone
Hemusuccinate
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determined until very recently. It has a molecular weight of about
20,000 and is purified by a process of uftra-filtration and concentrated
by absorption with oxycellulose. }

Several groups of chemists have attempted to hydrolyse this complex
molecule to see 1f the resulting polypeptides retamed their physiological
activity; and finally ths 1958 Nohﬂ‘_Pnze was awarded ‘_toL 11 whose
Pt ¢ oL 4 camr b e B Atam ke o mmnber £ AL ot

...... L

only 1n Lhe replacement ol one serme unit by Jeucine together with a
D it ity YO T A T e U

ever, at the moment, it seems that 1t will be a formidable project.

Corticotrophin has no inherent actions of its own, but depends
entirely on the response of the adrenal glands, and whereas it stimulates
the cortex to produce a muxture of all 1ts hormones, the only ones
which are important 1n practice are hydrocortisone and the other
“ glucocorticords . In fact the therapeutic effects and side reactions
of corticotrophin appear to be almost 1dentical with those produced by
cortisone or hydrocortisone,

Corticotroplun  causes temporary suprarenal hypertrophy and
anterior pitwitary atrophy. By contrast cortisone and hydrocortisone
cause pronounced but reversible atrophy of both these glands.

Other Steroids

RPN - re

with a salt-retaining hormone present 1n human urme It 1s closely
related to corticosterone, having an aldehyde instead of a methyl
group at the “18 ™ positton. In theory the addition of a hydroxyl
group at the ** 17 ™ position should convert aldosterone into a powerful
anti-inflammatory agent

oW
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The clinical
Ameae s £

se substances will be discussed in a later
e e e e e

a double bond for 2 hydrogen atoms in the 1-2'position:

CH,OH

C=0

= Cortisone
— Prednisone,

CH,0H

C=0

= Hydrocostisone.
—Prednisolone

Corti hin—ACTH (Ad phic h

Tlns is a hormone of the anterior pnmmry Itis a ccmplct prot‘;:rxln
whose ly un-
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which produce an adrenocorticotrophic hormone (ACTH, cortico-
trophun). ACTH administration leads to hypertrophy of the cortex,
acceleration of the rate of secretion and depletion of the amount of
cholesterol and ascorbic acid, which are thought to be precursors of the
steroid hormones. Prolonged admunistration of cortisone causes
atrophy of the adrenals. 5
Adrenal steroids have been divided into two main groups depending
on their predomunant metabolic action: * glucocorticoids ”, which
have an effect on carbohydrate metabolism, and * mineralocorticoids *,
which mainly affect electrolytes. While those with glucocorticoid
activity are under the control of the anterior pitustary, there 1s as yet no

that ticoids such as desoxycort an
1d are simularly 1nf} by this gland.
Any d which the bolic demand of the tissues

causes secretion of hormones by the adrenal cortex, which itself 1s
activated by the anterior pitwitary  Such conditions have been collected
together under the term “ stress ”, since the body responds to all of
them 1 a stereotyped maanner. It 15 not known how the prtuitary-
adrenal axis 1s actrvated by stress, but there are a number of theories*

_ (a) Adrenatine. C. N. H. Long postulated that adrenaline released

steroid hormones which takes place in a matter of seconds if a stress
15 applied to an ammal,

(b} Reduction of circulating corticords. Sayers has shown that there
1s a reciprocal relanonship between the level of ACTH and that of
circulating steroxds  He assumed that stress caused a fall mn steroids
with 2 consequent nise 1n output of ACTH by a feedback mechanism
Howcyer‘n has never been shown that there 1s increased utilization of

s and others
secretron of
. the normal
Tesponse to stress It 1s belreved that stress stimulates the hypothalamus
to release a ** neurohumor  which passes via the portal vessels to the
prtwitary, although so far the nature of this substance 15 unknown. In
addition some people have found that the anterior pituitary can react
normally if transplanted away from the hypothalamus
(d) Posterior pitwitary. There have been some recent claims that the
antertor pitwitary 1s stimulated to secrete ACTH by pitressin, but this
may be merely an example of a response to stress
(e) Electrolyte changes The solated adrenal gland can be stimulated
1o secrete 1n response to changes 1n local electrolyte concentration. This
1s probably mmportant i the case of the mineralocorticods, but it 1s
dufficult to see how 1t could mfluence glucocorticords

Selye has produced an elaborate hypothesis, based on the reaction to
stress, to explain not only the endocrine response but also the oceur-
rence of certain stress diseases, or “ diseases of adaptation ™ These



CHAPTER 3
PHARMACOLOGICAL PROPERTIES AND SIDE EFFECTS

*In cortisone therapy all we do 1s to exchange one pathological
state for another "—RAGAN

* We have learned no longer to fear the side-effects of cortisone
but instead we treat them with respect “—HeNCH,

*The preoccupation of many observers with these mild sides
effects remunds one of a house-proud woman overconscious of a
speck of dust which the visitor has not noticed! *~—RisHop,

SINCE steroids are related to, and in some cases identical with, naturally
occurring substances in the body, 1t is obvious that their proper use
depends on a clear und: ding of their physiol 1 properties.
Since however in many of the experiments on which this knowledge is
based large amounts of steroids were used, we prefer to talk about the
pharmacological actions. These will be discussed first under the
following headngs.

(a) Piturtary-adrenal axis

(8) Electrolyte metabolism

(c) Carbohydrate metabolism

(d} Fat metabolism

() Protein metabolism

(f) Mesenchymal ussues
A detailed account, arranged by systems, will follow of the side-effects
of steroid therapy, and finally some discussion of cortisone addiction
and resistance,

PHARMACOLOGICAL PROPERTIES
Pituitary~Adrenal Axis

The adrenal cortex secretes corticosterone, hydrocortisone (cortisol)
and probably other steroids in vanous combinations depending on the
species Cortisone 1s not a natural secretory product.

The adrenal cortex consists of three zones—an oufer Zona
glomerulosa, middle zona fasciculata and an inner Zona rebiculans
It 15 not know = T T e La Far tha canratinn
of a partseular * »
takes part in

hormones, L .
Secretion 15 under the control of the anterior pituitary basophil cells

18
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of people. Acetylcholine synthesis may also be accelerated, and a
reduction in the convulsive threshold of the brain has been reported in
animals.

Carbohydrate Metabolism

Equal 1n importance fo its effects on electrolytes, is the actton of the
adrenal cortex on carbohydrate bol drenal d
animal has a low blood sugar level and inadequate stores of glycogen,
so that it 15 unable to meet the demands of any metabolic stress such as
fasting. For this and other reasons 1t 1s extremely sensitive to msulin
Adrenal cortical extracts restore carbohydrate metabolism to normal in
such an anmal, and it 1s hardly surprising that excess steroids in the
normal organism can cause hyperglycemia and resistance to insulin,
These effects are brought about chrefly by mcreased gluconcogenests,

unsettled.

It 1s not known at what point 1n the metabolism of carbohydrates
steroid hormones exert their action They may possibly inhubit the
enzyme hexokinase which 1s concerned i the phosphorylation of
glucose and 1s said to be acted upon by insuln The finding of
diminished glutathione levels 1n the blood of amimals recerving cortisone
has led to the theory that there 1s a falure of synthests of sulphur-

Pl vl St s St fom B

Steroid diabetes 15 with an d glucose tol test,
glycosunia—part of which may be due to a lowered renal threshold—
very muld ketonuria and rmsuhn It 15 usuall

Y
though permanent diabetes hes been reported 1n ammals and man after
stopping the steroids

Fat Metabolism

Thaca affante nea mae -all Ja8on3 sLo o1 61 oo .

tat

The 1ncrease 1n blood cholesterol may however be explained by
another mechanism A lowering of the BMR and dtminished uptake of
radiolodine have been reported 1n patients on cortisone, thus suggesting
some depresston of thyroid function,
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he believes are due to inappropriate responses on the part of the body to
any non-specific stress. He has termed the response to stress the
genera] adaptatxon syndromc m which he r:cogmses three stages.

produced expcnmental cvxdcnce !hat the mineralocorticoids are in-
flammatory in nature, producing changes 1 blood vessels and synovra,
snmxlmr m those found in stress diseases such as, rhcumatold arthnns,

beneficial,

Electrolyte Metabolism

Cortisone, and prednisone to an even greater extent, have a weaker
effect on clectrolytes than the so-called mmemlo-ccmcoxds, corti-
costerone, desoxycorticosterone and aldosterone. Nevertheless sodium
and chloride retention do occur, at least in the mtial stages of treats
ment and may prove troublesome with prolonged therapy. Sodium

is a general pt and is reflected 1n a reduction in the
sodmum content of urme, sweat and feces. A direct effect of sterowds
on the renal tubules has been postulated, and since water is also re-
absorbed, a shift of fluid occurs from the cells to the extracellular flud,
so that the blood volume increases. These effects on salt and water
probably explain the rse in blood pressure, the “ moon factes ” and the
cedema that may result from giving cortisone

Hypertenston however has been attributed to other mechanisms, for
example, to a direct effect of cortisone on the heart, thus increasing
stroke volume, to an increase in pertpheral reststance or to the produc-
tion of pressor substances

At the same time as the sodium retention there 1s a loss of potassium
from the tissues and increased excretion in the urine, This can be
explamned partly by protsm breakdown and panly by & direct acucn
on the renal tubules a
may be produced, A negative caleum balance results from steroid
admmstration.

Cortisone 15 said to increase the acxd and pcpsm (as mcasurcd by

responsine
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(ix) Opposition to the action of the spreading factor, hyaluronidase.

(x) Depression of allergic and hypersensitivity phenomena, for
example tuberculin sensitivity.

(xi) Increased sensitwity to drugs, anzsthetics and blood loss

(xi1) Depression of mutotic activity. The suppression of nucleo-
proten synthesis that occurs may account for the increased uric acid
and nitrogen excretion and for gluconeogenesis.

(xii1) Depression of eosmophils, which has had important practical
use as a test of adrenal cortical function

(xiv) Variable effects on blood vessels and clotting mechanisms.
Decreased permeability, and with sudden fluctuations in dosage a
tendency to mflammatory reaction in the vessel wall. Intravascular
cloting. Increased prothrambin actwvity, with an increase in the re-
quirement of anticoagulants On the other hand, fall in fibrinogen
levels and release of a heparin-hke withan ds
to bleeding

34

ke jy&tf: . SIDE EFFECTS

ThéSuccess or farlure of any therapy depends tn the long run on the
balance between relief of symptoms and dangers of toxicity. With 2
drug like cortisone the gap between the therapeutic dose and that which
causes stde-effects (the lled tovie. th ratio) may be soharrow
as to be virtually non-exsstent  Many uncnitical opinions have been
expressed on the dangers of the sterords and 1t 1s important mn a review
such as this to steer a middle course
Before entering on a detailed discussion of side-effects however

ever, 1t should be possible to predict with some degree of accuracy the
relative predispositions to toxicity. Thus in general:

P2 O P SR T TP

ana
(v) obese patients tend to be intolerant

A Te A .. - -
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Protein Metabolism

Cortisone in large doses promotes the breakdown of proteins
(catabolism) and prevents their synthesis (ant-anabolism). To some
extent this 1s offset by an increase 1n appetite, and may in any case be
only temporary, but there 15 nevertheless a negative nitrogen balance
initially. ‘In addition to increased nitrogen excretion, there js a loss of
creatimine, uric acid and amino-acids in the urine. The pattern of
amino-acid excretion may be altered, for example sulphur js excreted 1n
excess, due to the breakdown of sulph ini] ds.
Liver amino-acid oxidase i1s stimulated.” Failure to build up protemn
from amno-acids has been shown by experiments in which glycine
labelled with radioactive rutrogen has been fed to ammals receiving
cortisone. The isotope was not incorporated in the tissues at all.

Protein is mobilized chiefly from labile carcass protein of muscles and
bone. The mobihized protern 1s not necessarily lost from the body, and
may in fact be distributed in sites where 1t is urgently needed. Examples
of this are the feetus dunng pregnancy, healmg of wounds and chronic
mflammatory processes However this 1s probably phystological
rather ~ . i o t ) s
ment, *
pomt

Mesenchymal Tissues

The action of cortisone on the synthesis of protein suggests that it
will have widespread effects on all tissues of the body. Perhaps the
most mmportant from our point of view, sincc we are constdering -
flammation, are the mesenchymal xissue; Thjs term ‘eml‘)rqces con-

(1} Dep of all the el of the local 'y resg
(1) Depression of the phagocytic actmity of the reticulo-endotheltal
system

(1) Depresston of polymorphs, which do not accumnlate at the stte
of nflammation

(1v) Delayed healing of wounds and fractures

(v) Depression of lymphocytes, and atropby of lymph glands and
spleen 5

(vi) Depression of antibody production and globulin formation

(v11) Enhancement of all common bactersal, virus, fungal and pro-
tozoal infections.

(vn) Decrease tn per
cells.

bility of serous t vessels and
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“fluid retention and *“ glycosuria” were regarded inevitably as

The effect of personal prejudices in mterpretations of these criteria
became very evident if an analysis was made of the results recorded by
each centre separately. It was difficult to avoid the conclusion that the
recorded incidence bore a strong relation to the prevailing views of the
centre from which it emanated, a frequent problem in such co-operative
trials

Tables I and II are adapted from a recent publication by Hench and
illustrate these points well,

TapLe I

The incidence of side-effects 1n vanious representative senies of cases.

No of Average Percentage Average Duration
Senes Cases s of Sude-eficcts ‘of Therapy
(me /dap) Al Major
Boland (1950) 42 375-805 33 83 | 125 days
Polley (1951) 100 >750 63 ? Not stated
<625 21 ? Not stated
Ward (1953) 46 49 20 0 | 15 months
Bilka (1951) 36 <100 25 10 § months
Davison (1951) 19 <100 47 26 | Not stated
Margols (1951) 56 120 50 23 225 days
{ACTH)
Kuzell (1950) 19 624 65 53 62 days
Levin (1953) 50 75 88 52 8 months
Ragan (1952) 59 large 100 36 10-12 months
Chase (1952 7 massive | 100 8 | 89 days
up to 800
AR A. co-operative
study (1954) 436 vaniable 72 45 > 2 years

The sec:md table requires some comment since the numencal in-
PR iy O P

tand therr hability to perforate), osteoporosis and pitmtary-adrenal
suppression are common and important. On the other hand hyper-
l{lchosxs, thrombophlebitis, headache, disturbed renal function’ and
bmmo el N N v ’ blydue

: . C begn-
tung of 1Y53 tor the ncidence of deaths assocated with cortisone
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4. As with any n:w.‘sirug, a host of incidental and probably un-
Remm e o LN OO BN RIDORDY 1

palatad antanian

u

q A . .
reported by Freyberg and his colleagues in New York in 1950, in
which no less than 27 per cent. of all side-cffects in a controlled study
of chrysother~= ~ Fone sl - ]

5, One of . [
is their relat
logical sense. .
clinical sphere. Sometimes species or dosage differences may account
for the different results obtained by different observers; but there
seems to be something more fundamental than this.

It has been suggested for cxample that, in some obscure way, the
response of a tissue to cortisone varies in relation to the particular
metabolic state of that tissue at the time of administration, and its
vatiable demands for the drug in relation to other tissues.

6. In any sober assessment of the side-effects of a drug the risks
must be balanced against the severity and seriousness of the disease
being treated. Thus for example, acne, hirsuties, and a moon-face,
which are constant accompamments of long-term steroid therapy,
are high prices to pay for relief of pain 1n a young woman with 2

o N Lot e e T everfar

. one of

. . * o think

CILany 01 Uus POmL BdS LEeN 1ESPONSILIE 101 1y Ol tue violent
disagreement on the indications for these drugs )

7. In general, the shorter the course the lower the incidence of side-
effects, 1rrespective of dosage  As the duration of treatment increases
the level of the dose b of p importance
in determuning the incidence.

Incid The d of side-effects quoted in different long-
term series varies literally from 100 to 20 per cent. and these prodigious
ies demand an explanati The author has had personal

experience of four long-term trials, two of which were done indepen-
dently and two of which were part of large * co-operative studies,”
Even in these the published figures show marked discrepancies. To
some extent this is merely a question of semantics and classification.
For example, 1f every patient who manifested “ mooning ™ of the face, 2
mild degree of euph. ora y menstrual irregul, was

included as a case of ** cortisone !otigity 1t is certatnly true that almost
iptton.  Even when the

........ Lnssaan ¢ wasgr ¥ and * minor ™
* 2nce of opinion as

)-operative study **
) . . (- . on, in which over
+  ent. * major side-

etfects Wi 16POLLEU 1l Lns stuuy  Buiivn, smsivivey the vague notation
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of the term * ficant ™ is necessary It is not synony-
mous in this respect with serious, because a senious side-effect may be
extremely rare while a mmld one may occur routinely wath certisone.
Significance 1mplies that the side-effect has importance in the practical
management of patients on cortisone  Some of the relative or absolute
contra-indications to cortisone in relation to its side-effects will also
be touched upon, although these will be dealt with in more detail in a
later chapter.

1. CARDIOVASCULAR

Hypertension. This occurs far less commonly than would be
expected by analogy with Cushing’s disease. It is said to be more
common with ACTH than with cortisone. Often there is merely an
1nutial rise followed subsequently by a return to normal. It ss rarely
sufficient to cause congestive failure It occurs more often in diseases
whc}’e there 15 an associated renal lesion, such as dissermpated tepus

exercised, Salt and water retentton may lead to cardiac fatlure.

Other stde-effects have been reported or might be expected on
theoretical grounds, but their association with steroid therapy i1s
Eugely unproven Thu§ polyarteritis 13 said to occur if cortisone is wath-

el tmm e Aee f v S e

A bleeding tendency has been reported, mamfested by spontancous
ecchymoses, gastrointestinal hzmorrhage, hzmatunia and menor-
thagia  Finally, the development of arterial spiders 1s of great mterest
but of little practical importance

2 RESPIRATORY

Tuberculosis. The major fear 1s the spread of latent tuberculosis
Routine pre-treatment chest X-rays are msisted upon 1n all reputable
centres  Relatively few cases of multary spread have been reported in
llze ‘{lteratu\:e and tzxerc 15 evidence that 1t requires a dose far 1n excess
A Fham wem am] ot and s P v, SO 5

tan rheumatoid arthntis
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therapy. At the tlme he could find records of thirty-two such cases,
and of these only nine seemed to be directly attributable to the drug,
whereas in the other cases the relationship scemed to be problematical
or defimtely comcidental, Of the mm- whnea danst - .
four were due to pos I
surcrde 1n the course - :

does not claim this to
cases have been publis .

the imagination can cor L .
which some authonties - .

Tasie I

The ncidence of side-effects in 2 total of 510 patients extracted from
various well-authenticated sefies.

Alteration n psyche .. 125 Decreased resistance to in-
Facial roundmng . . 104 fections N 8
Fiwd retention . . 96  Headache . . .. 8
Hypcrmchasns . . 46 Weakness . .- 1
d glucose tol 39 Hy i .. 7
lncrcascd blood-pressure 36 Pcrxpheral neuritis . 7
Acne 25  Disturbed repal function 6
Menstrual disorders . 17 Striz . 6
Tachycardia . 16 Aggravationof’ pepuc ulcer 6
Supra-clavicular fat pads 13 Delayed wound healing 5
Ecchymoses . 13 Thinmng of scalp hasr 4
Sweating . . .. 12 Arterits - 3
Excesstve appcmc or Pigmentation 3
weight gain . . 11 Fractures (osteoporosis) 3
Thrombophlebiis 10 Temporary pituitary ad-
Aggravated menopausal drenocortical suppression 1
symptoms S

The side-effects produced by the adrenal steroxds and by corll-
cotrophin are essentially similar in natnee o

differences, however, have bee

to produce more sodium and
tion, more acne, hirsutism, pr - *
others. By contrast 1t produc
insufficiency when withdrawn.
water and salt retention, but are

Classification

In what follows the author *~- ~**~
possible. Side-effects are class

this inevitably leads to some

« .
cussed in detail, while others are mentioned tor completeness  Some
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The significance of renal glycosuria lies not in its seriousness but in its
recogmtion, since it explains the occasional glycosuria discovered in the
course of routine urine testing and which is not due to the development
of diabetes mellitus, - )

Azotzmia due to increased urea formation and potassium release has
been reported as a cause of death, but is probably only relevant in
extremely advanced renal disease.

5. SKIN

I TUL T X P A

siderations they are seldom senious.
- i S . .

6 NERVOUS AND PSYCHIATRIC

Minor but common psychic reactions. Certarn mld psychic upsets
occur with considerable frequency with cortisone therapy They are
relatively unpredictable and some even claim that they are merely

Eraay DA = = =,

...... celas e

For example, we read of t -+
bath for the first trme
state of severe mama.
{n) Depressic Ve wability In tlus group the nisk of
impulsive swicide attempts must always be borne in mind
“ () Insomnia and alienm‘an of sleep rhythm and motor activity. All

ANy L o

b . .. , . Sy g s puguivoie, auu
acute foxic confusional states are the most common, aithough vir-
tually any type of psychosis can occur. These conditions are consider-
ably more common when the drugs are given for such diseases as
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3. GASTRO-INTESTINAL

Peptic ulceration, perforated ulcers and hematemeses, The incidence
of these complications is believed to be significantly increased by
cortisone therapy and even more so by prednisone and prednisolone.
This is denied by at least one authority who claims that there is a well-
established relatjonship between untreated rheumatoid arthritis and
peplic ulceration, and that these drugs have not altered this refauon-
ship. Some support for the latter view is given in a recent report of 2
series of known cases of peptic ulcer, some of whom were given ACTH
and cortisone in order to compare the results with those having orthodox
treatment without these drugs. No sigmificant difference in healing times
was noted

However, when ulcers do perforate, cortisone tends to obscure the
forid sigas and symptoms, sa that the diagrosis tends to be delayed,
and this is serious. Perforation may occur within a week of starting
treatment or may be delayed for several months,

These are extremely important but quite unpredictable complications,
Most people consider that any dyspeptic history 1s an absolute contra-
indication to cortisone therapy. This seems to be an unnecessarity
rigd view, although none would dispute that it is a relanve contra-
indication. The author has for specal reasons, intentionally, given
long-term cortisone to three pattents with a definite history of peptic
ulceration, without causing any 1l effect. He has also seen corti-
sone-induced ulcers heal without discontinming the drug when the
orthodox therapeutic régime was introduced. It has been advocated
that dietetic p kalies, s drugs and other
restrictions should be instituted routinely in any patient whose upper
ahmcm?ry tract 1s suspect.

i o :

n pecific epi; ic pain are ded as s
merely becavse of their frequency, and becanse they may be a warning
s1ign of peptic ulceration. They seldom necessitate stopping treatment,

PSRN

4. RENAL

None of these s of great practical impottance Precipitation of
1atent amyloid disease has been reported by two eminent authomties.
The author ders the evid to 1y tenuous however,
and indeed he has seen at least one case of established amylotdosis
clear completely while the patient was recerving cortisone. Further
study of this problem 1s undouttedly required before the association is
established .

Fluid retention caused by mcreased tubular re-absorption may be
significant though the extent to which this mechanism participates in the
compasite pictute of fluid retention in any indwidual case is unknown




Azotzmia due to increased urea formation and potassium release has
been reported as a cause of death, but is probably only relevant in
extremely advanced renal disease.

5. SKIN

The incidence of significant skin Iesions with cortisore and ACTH is
reported as 16 per cent. Acne, hirsaties, striz, ecchymoses and purpura
are significant because of their frequency, and are the msthetically

leasing but almost i b of the ** Cushing-like ™
ynd: duced by p d therapy Apart from cosmetic con-
siderations they ate seldgm serious.

Urticana, erythema multiforme and exfolative dermatitis (respond-
ing to cortisone) have followed ACTH adnunistration.

6. NERVOUS AND PSYCHIATRIC

Minor but common psychic reactions. Certain mild psychic upsets
occur with considerable frequency with cortisone therapy. They are
relatively unpredictable and some even claim that they are merely
i fi i of normal fity patterns They range from the

For example, we read of the lady who, finding berself able to gef intoa
bath for the first time 1n years, insisted on taking ten baths a day m =
state of severe mamia

(i) Dep N bifity 1In this group the risk of
1mpulsive sutcrde attempts must always be borne in mind.
.‘.(m) Insomma and alteratl‘an of sleep chyrlxm and motor activity. Al

- D n t o s
acute toxic confusional states ate the most commoen, aithough Vvir-

tually any type of psychosis can occur. These copditions are consider-
ably more common when the drugs are given for such diseases as
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y lupus eryth where there may also be organic -
volvement of the central nervous system by the discase process. It is
always extremely difficult in these cases to know how much of the
reactions should be ascribed to the drug and how much to the organic
cerebral pathology,

1t used to be thought that a predisposition was necessary before such
diseases occurred, and, conversely, that the drugs should never be given
to unstable personalities or patients with a history of previous psychotic
or psycho-neurotic episodes Recent careful studies, however, empha-
size the complete unpredictability of these and suggest that a
suspect psychiatric background 1n no way precludes the future use of
the drugs. Indeed, a patient who has a psychotic upset on one occa-
sion, may have a completely normal response on the next, and vice
versa, Many examples of this are quoted,

The psychodynamic aspects of this problem are considered by the
psychiatrists at the Mayo Chinic to be an effort on the part of the psyche
to maintain homeostasis 1n relation to (1) the pharmacological effect of
ACTH and cortisone on the total orgamsm; (2) the meaning to the
patient of an alteration of the symptoms for which he was being
treated; and (3) the nature of the patient’s fantasies about the action of
the substance he has been given

There 15 apparently no relationship between the intensity of the
psychic reaction and the dose or the ttme for which the drug was given.
The 1ncidence of significant psychic changes in one series of 80 was
15 per cent and most of these were transient and mild 1n character.

Epileptic attacks have also been ascribed to these drugs, and they
are undoubtedly related to the action of cortisone wn reducing the
convulsive threshold of the cerebrum. They may be major or minor
serzures and are particularly likely to occur with the unstable electro-
encephalographic patterns seen 1n children  The frequency of attacks
1n established epilepsy 1s also hable to be significantly increased unless
covered by basal sedation

Peripheral neuntis, glaucoma.' papillits anfl optic atrophy, _:,l_r‘!‘d
. P B 2 L L S e T e vd Tha

pé;fhology underlymng them 1s totally obscure,

7 ENDOCRINE

1t is very common, when treating a patient with long-term corttsone
therapy, 1o produce a syndrome which mimics hyperadrenahsm or
*“Cushing’s syndrome ** very closely. In this state, the following mani-
festattons are found to a greater or lesser degree:

(1) Gain in weight, which cannot be ascribed entirely erther to the
voractous appetite which the drug induces or to sodium retention.

1
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(u) Deposition of excess fat in the face (“ moon face ), in the
interscapular area {*buffalo hump ) and in the supra-clavicular
region

g(m) Purplish “striz distens®”’ especially on the thighs and abdomen.

(1v) Acne vulgaris, .

(v) Anhle edema. This is due partly to retention of sodium and
partly, as already mentioned, to increased re-absorption of water by the
renal tubules.

(v1) Amenorrhea and other menstrual irregularities These are far
less than 1n the condition of hyperadrenaltsm

(vi) Asthenia and muscular weakness

(vin) Dimigution of libido.

(1x) Spontaneous ecchymoses.

{x) Osteoporosis and pathologcal fractures.

“(x1) Hypertension, which is considerably less frequent than m the
natural syndrome

(xu) Hypertrichosis.

(xu1) Devel of insulin i and of diabetes melltus
(vide infrd) Here it will suffice to note that the cortisone-mduced
condition seldom, if ever, gives nse to a significant degree of ketonzmra
or ketonurta

(x1v) Gynzcomastia.

(xv) Eryth is. Unlike the condition m which its
ncidence s between 10 and 33 per cent of established cases, poly-
gyth:emla 15 not an important feature of 1atrogemc Cushing’s syn-

rome

Adrenal atrophy.

A Temporary A second group of sigmficant endocrine side-effects
15 associated with the temporary—but usually
the adrenal olande swhich fatlawe 1

PP S

such as extreme weakness, hyp
nausea, water and sodium druresis, and occasionally a rather dramatic

bappens Lhere 1s some doubt as to whether the grving of corticotrophin
to stimulate the atroplic adrenal gland has any benefictal effect
in practice Histologcally 1t appears to be the zona fasciculata and
recticulars which atrophy most, the zona glomerulosa remaining
practically unaltered.

B Irreversible Although there 1s evidence of some return of adrenal
function withmn a few days, thts probably does not resume complete
normality for several months The evidence for this statement 1s culled
from a few well authenucated and highly disturbing cases Some
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patients, following a period of cortisone therapy have been subjected
to a relatively minor stress such as a small operative procedure within
periods ranging up to eighteen months from leaving off the cortisone.
g‘l;ley have suffered from an inexplicable, and often fatal, acute adrenal
ailure,

Ttis r ended that this i should be anticipated by
warning the patients of the risks, and by following the practice of the
Mayo Clmnic who ensure that all patients carry a card on their
persons, which reads as follows:

TO WHOM IT MAY CONCERN

Thispatient........  ........... has beenreceiving
cortisone for rheumatotd arthritis. This treatment sup-
presses adrenal-gland function. In case of accident in-
volving severe injury, bone fracture, shock, &c. (with or
without the need for emergency surgery) the use of extra
cortisone* may be imperative, even life-saving Medical
programs for such emergencies have been published:
Sprague et al, J.AM.A,, Feb 21, 1953; Ward et of,
JAMA, May9, 1953,

Diabetes Mellitus. The diabetogemic effect of corticotrophin was dis-
covered experimentally as early as 1941, On the basis of this experi-
mental evidence, diabetes 1s a surpnsingly less common complication
of steroid therapy than might have been expected It is reversible in
nearly every case after the drug 1s withdrawn, providing that it has not
been present too long

Its occurrence is unpredictable, and positive family histories of
chabetes or abnormahties of plucose tolerance before treatment com-
mences do not seem to be of any help in anticipating 1t. In a patient
who already has diabetes and also rheumatoid arthntis, the diabetes
represents only a relauve contra-indication to cortisone therapy
because, although the insulin will it bly -
crease, senious complications of the existing dxgbctes do not arise.
The incid

diabetes has been p atl 500 cases

It happens that the author has seen a disproportionately high incr-

dence of this conditton 1n hus experience It has been lpcsm,ble n every
A . . oo h - At

g
of

. A

cortisone t‘herapy
rom a practical pomnt of view the patient’s urine should be tested

weekly 1n the early stages of treatment, and certainly never less than
once a month at any time. If glycosuria occurs the next problem 1s to
determine whether 1t 1s merely a renal glycosuria or a true manifestation

* Or one of its potent analogues
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of the diabetic state. Simultaneous blood and urine estimations and a
glucose tolerance curve will solve this problem quite simply. )

Tt has been argued that since ketosis is not a common complica-
tion of this form of diabetes, and since the patient is usually symptom-
free&] 1t is unnecessary to try to control the level of blood sugar
ngidly.

g}x{aving discussed this with many diabetic specialists, the author has
come to the fusion that this is a fallacious point of view. Latent
complications of drabetes such as peripheral neuropathy, athero-
sclerosis and retinopathy, appear much sooner in those cases of diabetes
in whom the level of the blood sugar has not been kept under strict
control.

In spite of the i L itis ded thatif a
patient who develops diabetes is to be kept on cortisone therapy he
should have simultancous injections of insulin, and sometimes ex-
tremely large doses are needed in order to bring the blood sugar to
normal levels. He should also submit to dietetic restriction of carbo-
hydrate and calory intake.

mdication for reviewing the case carefully to see whether the hazards
and inconveniences of cortisone therapy are really justifiable. If, after
a careful balance of the pros and cons, it is still considered that the
patient’s arthritis would suffer by withdrawal of the cortisone, the
author has no hesil mn ing that the should
continue.

Although some degree of ky pothyroidism is sud to occur in up to 80
per cent of patients on long-term cortisone, the condition generally
remams sub-clintcal. The evidence 15 usually based on laboratory
tests such as a lowered basal bolte rate, hy it
redu 1a the serum protewn-bound todine and a dimmished radio-
iodine uptake by the thyroid

Some centres recommend routine thyroid admunistration when
using long-term cortisone therapy, but we have not found this necessary.
Occasionally, 1f cortisone 1s stopped too suddenly, a latent thyro-
toucosis may develop. Very rarely a true thyrorditis results from
prolonged treatment
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patients, following a period of cortisone therapy have been subjected

to a refatively minor stress such as a small operative proceduse within

petiods ranging up to eighteen months from leaving off the cortisone.

z:;[ey have suffered from an mnexplicable, and often fatal, acute adrenal
ilure.

It is ded that this cont; should be anticipated by
warntng the patients of the nisks, and by following the practice of the
Mayo Chmic who ensure that all patients carry a card on their
persans, which reads as follows:

TO WHOM IT MAY CONCERN

This pattent... ... e e has been receiving
cortssone for rheamatord acthritis. This treatment sup-
presses adrenal-gland function. In case of accident in-
volving severe njury, bane fracture, shock, &c (with or
without the need for emergency surgesy) the use of extra
corhisone® may be imperative, even life-saving  Medical
programs for such emergencics have been published:
Sprague er al, JAMA, Feb, 21, 1953; Ward e of,
JAM A, May9, 1953,

. Diabetes Mellitas. The dibetogenic effect of corticotrophin was dis-
covered experimentally as early as 1941. On the basis of this experi-
mental evidence, diabetes 15 a surprisingly less commaon complication
of steroid therapy than might have been expected It is reversible m
nearly every case after the drug ts withdrawn, providing that it has not
been present too long

Us occurrence s unpredictable, and positive family histones of
diabetes or abnormalsties of glucose tolerance before treatment com-
mences do not seem to be of any help o anticipating tt In a patient
who alteady has dsabetes and also rheumatord arthntss, the diabetes
represents only a relanve contra-indication to coruisone therapy
because, although the msukin requrements will considerably o~
crease, senous comphications of the existing diabetes do not arise.

The ncidence of dbetes has been computed at 3 S00 cases

It happens that the author has seen a disproportionately high mer-
dence of this condmion in his experience It has been possible 1n every
case to mamntam the patients symp an frec by a+
very large doses of msulin, with appropnate dietetic restriction Never
theless expersence has made hum regard this as a mayor hazard of
cortisane thera

From a pracﬁ)éal pount of view the patient’s nane should be tested
weekly mn the early stages of treatment, and certamnly never less than
once & month at any time. If glycosuna occurs the next problem 1s to
Besermine whether 1t 15 merely a renal glycosuna or a trus mamfestation

* Or one of its potenit xaalogues
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9 MISCELLANEOUS

(x) Impaired Wound Healing. The risk of this complication was grven
excesstve publictty 1n the early days of cortisone therapy largely on the
basis of animal expentmental wotk.

Two common errors of interpretation were evident in this work.
Firstly, the effect on wound healing appears to some extent to be
species specific and illustrates the danger 1n clinical research of argumng
by analogy. For example, the original experiments were done on the
ears of rabbits. Attempts to repeat them on gunea-pigs and dogs were
entirely unsuccessful In the case of human btopsy material the results
were very inconclustve. Secondly, the doses used m the onginal
experiments were vastly in excess of those which one would contem-
plate using clinically, on a weight-for-werght basis.

Our considerable expertence of this problem suggests that it 15 per-
P S (A . B ) .

edges especially carefully before the sutures are removed Some sur-
geons, 1n deference to the potential nisk, make a habit of leaving 1n their
sutures routinely for a few days longer than 1s customary

(11) Pathological fractures, secondary to osteoporosis. The catabolic
effects of cortisone on the mtrogen and calciim metabolism have
already been discussed The nisk that this might lead to generalized
osteoporosts of the skeleton resulting in fractures was soon apprectated

] these were p others resulted from
mimmal stresses
Tha riclen Ava s Thead pd s bone dle cakeaLm2®e o0 11

stimulated by the patient’s sudden loss of parn ard stiffness

The threat of this very serious complication must always be in the
forefront of the physician’s mind when selecting a case for long-term
steroid therapy, otherwise he will find that many of his patients will

{nerely exchange Ihel'r hight correcttve rheumatord splmts for the
_____________ Py i > = -

semie rneumatord arthritics who might otherwise obtain substantial

relief from the use of the drug It should provide a considerable

1ncentive for the steroid chemist to modify the structure of cortisone so

as to thus i as lly as he has recently
1ts sod

‘When fractures do occur, 1t 15 usual to reduce the dose of cortisone

to facilitate the speed of healing. The author has, however, seen two
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cent, increase in extracellular volume and plasma volume. However,
Whl%“ this is the typical response, enormous individual varations
exist,

Some claim that by giving about 200 m.equiv. of potassium per day
to a patient, a pronounced diuresis will occur and this may even en-
able a waterlogged patient to continue therapy. Similarly mercunal
diuretics may be used in such patients, but this is not free from risk,
and 1t 15 recommended that whenever they are used supplementary
potassium should be given at the same time to prevent the risk of
hypokalzmia. Another approach to the problem has been ion exchange
resins. However, these are unpleasant to take and it is extremely
difficult to the dose 1y, ly they have found
Iittle general application.

Low-soduum diets are prescribed routinely in many clinics, However
most people have the impression that they are ineflective unless ex-
tremely stringent (1 e., less than 200 mg. of sodium daily). As this1s an
extremely unpleasant and often impracticable diet, it is generally re-
served for those cases with an nherent tendency to retain fluid while
taking the drugs, This particular hazard has of course been greatly
reduced by the advent of the new drugs, predmisone and predmsolone,

{1) Hy lemia, This pl was predicted on theoretical
grounds 1n the very early days of cortisone treatment. Consequently
Eh - PP e S

. e e n tammctae alacnmu fam amaneed nncae

. ' » minor
to . . ' graphic
methods do occur. This statement is made on frankly empirical
grounds, because of the frequency with which such symptoms as apathy
and physical exhaustion will improve 1f supplementary potassium is
administered

One complication of thus hit or muss approach has been reported,
namely that 2 patient who was given potassium for mild hypokalemic
alkalosis developed severe tetany. It1s also unsafe to give large doses
of potasstum to a patient with poor renal function 1 the absence of
strict laboratory control

(1) Nitrogen and Calcinm Metabolism. As with sodium, so with
nitrogen and calcium, there are generally three distinct phases The
balance 1s almost 1nvanably negative for the first ten days, 1t then fre-
quently becomes posttive for the next three weeks and only becomes
negative again finally between the thirty-fifth and forty-fith day and
thereafter

The chmeal sigmficance of this 1s 1 the production of spontaneous
fractures and the failure of wound healing (vide wfra) Efforts have
‘been made to reverse the negative mtrogen balance by giving large
doses of testosterone at the same trme as the cortisone  These are
frequently successful, but they are often not practicable, especially

in women.

ser’
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to cortisone from time to time, and, whilst theoretically possible, the
evidence that 1t was more than a coincidence has usually been un-
convincing and the resuluug morbldxty not very severe.

Certain minor flects remain to be di
1) Effects on the fmhxs One of the last “ complete taboos about
corttsone therapy to d was 1ts to the

woman. This was not a serious drawback, however, as by the very
nature of the disease for which 1t was bemng commonly used it often
became unnecessary.

i
babies treated with ACTH and cortisone for tetrolental fibroplasta
fared very badly indeed. However it was pointed out 1n an editorial
m the Journal of the American Medical Association that the doses used
1n these experiments were greatly in excess of normal clintcal dosages
so that no definite conclusions should be drawn
In 1952 a sertes of five cor! treated was published,

as a result of which the authors concluded . , . It would appear that
cortisone can be admrnistered when necessary to pregnant women.”
‘The companson between humans and animals was further reviewed in
an annotation 1 the Lancef. Since then the pendulum has swung

ception in cases of relative infertility,

(u) Secondary severe foot strain. When a bedridden arthritic patient
suddenly becomes ambulant, the additional strain on his feet may pro-
duce a secondary parn of ‘mechanical ongin almost as severe as the
original inflammatory pam. In order to anticipate this it 15 now cus-
tomary to mve routmne faradic foot-baths and exercises to all bedridden
cases before they start on the drug

(ui) Cortisone-induced gout. Thus is a rare curiosity of considerable
theoretical nterest Cortisone normally reduces the blood unc acid

and dramatically resolves an acute attack of gout. However, 1t often
gives mise to an even more acute * rebound * attack while 1t 1s being
h and not dered to be therapy.

To-a3e _ el s

ADDICTION, RESISTANCE AND HYPERCORTISONISM

P e e - .-
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fractured necks of femaora heal with perfectly strong cafius formation
whilst ‘}33 patients continued 1o 1ake 100 mg. per day.
T EA I PN LT R R

tonitis or a widespread pneumonia with minimal kigns, sympfoms or
constitutional reactions.

Many tragedies have occurred unnecessarily because clinicians bave
not been aware of this hazard, In other cases tEeLclinician has not
B YRt A Rt RSN G I NI Ml K IO SV

and alertness to unsuspected dangers. There is no proven evidence that,
when the underlying pathol 1 condition js gnized and correctly
treated at an early stage, cortisone therapy per se, will influence the
progaosis adversely. Indeed some mtrepid workers use these steroid
drugs routinely in order to controf the inflammatory responses in such
conditions as perforated peptic ulcers and other forms of peritonitis.
The moral quite simply is that every incidental complaint of 2 patient
on suppresive doses of cortisone must be very carefully investigated,
and the traditionat dragnostic criteria of the textbaoks should be for-
gotten—or at least considerably modiﬁ‘ed. Wbenl a diagnosis is made,

meront

taken early enough, and an emergency anses, 1t may be necessary to
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i foll.

cases he has followed 1n detail, the deterioration
dose reduction has invariably been far less than the subjective.

A point agamst this interpretation, however, is the ob§ervanon that
such a patent may respond both objectively and subjectively to a
change to one of the other steroids Thus a patient who is doing poorly
on cortisone may show a gratfying improvement if be is changed on to
hydrocortisone, or more recently prednisone.

In the case of corticotrophin, by contrast, there does seem to be more
evidence, both clinical and experimental, that a true resistance can
develop. This 1s more reasonable since corticotrophin 15 a foreign pro-
tein. However, careful search for the presence of antibodies in these
cases has usually revealed no evidence that they are the responsible
factor.

W

I K 1 I S .
covered except for the observation that when a patient becomes re-

venously.

Hypercortisonism. Slocumb used this term for a syndrome which
occurs relatively late in therapy in those patients who develop
suppression of adrenal and pitwtary activity They are unable to
respond to stress by producing more endogenous cortisone But
their tissues are so attuned to a high level of exogenous cortisone
that 1f requirements temporanly increase (e g, due to stress) or if
dose 1s delayed, they develop charactenstic symptoms. These consist
of an apparent flare in the patient’s condition.

Superficially this might appear to be merely an exacerbation of the
arthnitis, but if carefully amalysed the pams are diffuse and not
localized to the jonts

Accordingly “ muscular aching,” * exhaustion ” and a feching of
d ion are the ck 1stic descriptions  These complaints are
usually cyclical and are interspersed with periods of restlessness and
excessive energy. The joints show no objective evidence of increased
synovitis, and 1t 15 the muscles rather than the joints which are acutely
tender, the patient often exhibiting the * touch me not ” phenomenon.
He will often feel better after a rest as opposed to the ““jellymng ™

d of ch by the rh d patient, con-
versely, exercise will generally make him feel worse. Heat, physio-
therapy and analgesics are poorly tolerated and do not relteve the
symptoms

Each mdividual dose of cortisone will cause a temporary relief in
the symptoms followed by a flare. By contrast, if the patient 1s on an
madequate total daily dose he is unlikely to get relief from any
individual instalment. If the total dose 1s increased, the true ** Rheu-

D
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drug, on which he claimed to be totally dependent. What is far more
common, and often mistakenly called *° Addiction * is the anxety with
which some patients oppose any suggested reduction in their dosage,
and the extreme terror with which the inevitable * withdrawal symp-
toms™ are greeted, It is certamnly a mistake to confuse this with
true addiction since such patients, if properly handled and if sufficiently
mtelligent, will nearly always co-operate with the physician when they
{’euh? that the dosage reductions are for their safety and ultimate
enefit

It could legitimately be argued that this is the mamfestation of a
natural reaction of a sufferer who is determined not to Jose the ecstasy
associated with sudden freedom from pain and stiffness. Certamly 1t
was a more serious problem 1n the early days when very high initial
dosages were the rule.

Primary cortisone resistance. This is a well-recognized but very
rare phenomenon 1n which a pattent with active disease may show no
subjective or objective clinical response to cortisone even when the
dose is raised to three or four hundred milligrammes a day.

The explanation of thus resi is letely obscure, especially
since the same patient may be reasonably sensitive to hydrocortisone
or corticotrophin It would be tempting to speculate that hydro-
cortisone 1s the natural and active hormone, and that certan people
lack the enzyme which converts cortisone to hydrocortisone  Techmical
Timitations 1n the field of enzymology have so far precluded any serious
research mnto this phenomenon, but it may hold an ymportant clue for
the future

Acquired resistance. This is a subject which has been discussed
remarkably Ittle m the literature, despite its obvious importance and
the fact that most clinicians tacitfy agree that there is a perceptible
falling off of clinical Tesponse 1n many cases after cortisone has been
administered for two or three months, even with constant dosage.

Sometimes, however, this deterioration may be precipitated by a
premature lowering of the dose. Following this, 1t seems that the
earlier status frequently cannot be regained despite a return to (or even
above) the original dose. Agam, temporary resistance may be caused by
such factors as emotional upsets, intercurrent infections, trauma from
over exertion, changes 1n the weather, and alterations in responsiveness

of the endocrines,
<o

No y explanation of the app ““ tissue hab ”
has been advanced and 1ts expenimental basis is extremely tenuous.
Some have even argued that 1t 1s fictitious and a delusion  They suggest
that the imtial itmprovement gives rise to disproportionate euphona,
and that 1t takes some time and the inevitable reduction of dosage to a
safe maintenance level before the patient’s psyc}'l‘t st‘a‘blhzes He U}rcn

people have for past suftering could account at Iedst 1oT L1e suvjecive

aspects of the relapse.
The author largely agrees with this pomt of view as, 1n most of the
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cases he has followed in detail, the objective deterioration following
dose reduction has invariably been far less than the subjective.

A point agamst this interpretation, however, is the observation that
such a patient may respond both objectively and subjectively to a
change to one of the other sterords. Thus a patient who 1s doing poorly
on 1 may show a gratif; ifhe is changed on to
hydrocortisone, or more recently prednisone

1In the case of corticotrophn, by contrast, there does seem to be mote
evidence, both clinical and experimental, that a true resistance can
develop. This is more reasonable simce corticotrophin is a foreign pro-
tein. However, careful search for the presence of antibodies in these
Fases has usually revealed no evidence that they are the responsible

actor,

covered except for the observation that when a patient l_aécorpes Ie-

venously.

Hiypercortisonism. Slocumb used this term for a syndrome which
occurs relatively late in therapy m those patients who develop
suppresston of adrenal and pituitary activity. They are umable to
respond to stress by producing more endogenous cortisone But
therr tissues are so attuned to a high level of exogenous cortisone
that 1f requirements temporanly increase (e g., due to stress) or if a
dose 1s delayed, they develop charactenstic symptoms These consist
of an apparent flare 1n the patient’s condition.

Superficially this might appear to be merely an exacerbation of the
arthntis, but 1f carefully analysed the pains are diffuse and not
localized to the joints

Accordingly ““ muscular aching,” “ exhaustion ” and a feehng of

are the ch isttc descriptions. These complaints are
lical an_f_l‘- are mters‘? d m{h r10ds of restlessness and

)t of wstically by the ‘rh patient; con-
versely, exercise will generally make him feel worse Heat, physio-
therapy and analgesics are poorly tolerated and do not relieve the
symptoms

Each mdividual dose of cortisone will cause a temporary relief in
the symptoms followed by a flare. By contrast, if the pattent 15 on an
inadequate total daily dose he is unlikely to get rehef from any
indvidual 1nstalment. If the total dose is increased, the true ** Rheu-
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matoid flare " will benefit, whereas the hypercortisone patient will
get a very, temporary improvement followed by a further distinet
deterioration.

_The memory of these patients tends to be slow or impaired and they

. commencing the
L . . . . _r are mach more
common in posi-menopausal females than in other groups, but may
oceur Jn anyone,

It is naturally of supreme importance to recognize this syndrome and
not to mistake 1t for a flare mn the discase since the treatments are
drametrically opposed to each other.

The treatment of a true flare 1s to adjust the dose accordingly until
it settles down agamn. To do this in hypercortisonism would merely be
to perpetuate a victous circle and make the tissues even more dependent

2:5 mg. per day, and even then he s content to wait a day or two between
each decrease while the inevitable flare settles down. This is a tedious
but ulttmately rewarding process, and any attempt to hurry it wilt
prabably make the patient feel extremely ill. In this country we have

clintc group, but 1t 1s not untversally accepted as an entity by other

authorittes It 15 certamly an extremely ingerious explanaton of a
ly observed ph ,and it p des some :

and a logical therapeutic approach to a proportion of those cases

previously labelled ** Acqwred cortisone resistance ™

Conclusion
In the introduction to this chapter it was stated that it was mtenyd)ed

not to what Hench has termed a *“ Happenstance *” Hencht’s neohigisms
are always graphic, and on this occasion he was re{errmg with some

opulation For example, one ot .etur*pattents wno was doing par-
?icsmrly well on cortisone, suddenly ﬁropped down dead. A post-
morten examiation revealed a masstve cerebral hmmarrhagc emanating
from a small berry aneurysm on the Circle of Wilhs. The patholo-
gist who carried out the autopsy assured us that by no stretch of the
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imagination could such a catastrophe be due to the therapy. -Neverthe-
less we had, for the sake of accuracy to record the death when we
published our series, and there is little doubt that this is the type of
case which figures in many of the review articles which are published
from time fo trme without any effort to view the problem critically and
m perspective.

The presentation and interpretations of these complications must to
some extent be coloured by personal expeniences and prejudices. In
spite of all efforts to mnimze this bias, there will doubtless be readers
who will crittcize the apparent levity with which some of the complica-
tions are described, as compared, for example, with the rather por-
tentious descnptlons of drabetes and | stress fractures. However pre-
Jjudiced they may be, they represent oaqconsldexed views of the relative
dangers of the drug “after eight years’ continuous use.



CHAPTER 4
THE PRACTICAL PROBLEMS OF CORTISONE THERAPY

Sivce most of the ** practical problers * ate d ull y with
the risks of undestrable side-effects, this chap(cr must be read in close
canjunction with Chapter 3.

I. Case Selection

“ The absence of contra-indications to cortisone therapy does not
necessanly smply that it 1s indicated

Effia’ant anna aatamslom fn ny <fslaLotr
between the therapeutic and the toxic dose. Its importance js also
Pt MO it i e /v B A i A S T e

already seen, the prob d with s withdrawal
are prore serious than those d with its ad rafton

Itss pamculaﬂy frustrating, therefore, to have to report that after
eight years® exp thereis no the experts on this

subject, there 1s not even sansfactoxy, amhomnuvc staternent from
amongst them to guide the novice.

However 1t 18 obvious that in attempting to be dogmatic in classifying
the purely.medical xndlcacmns for :hcmpy 1t 15 necessary to take fnto
account the phat y of the sterouds and in~
divsdual id: in dosa It 1s also extremely
important to evalvate non- mcd:cal facmrs suth as somai and ocoupas
tional the an of the patient, etc.
Even when all variables are taken mto account, the selection of an
individual patient for sterowd therapy 1s st sometiung of o gamble.
Thesefore to every rule enunctated below, one could find well-

aulhemxcatcd cxccpnons to behe u. .
For p frequently beget desp d
Fa FASPONE Shne T SR bR S

not rigid rules.
42
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A. Absolute Indications

0] h Arthritis. luded in this descrip-
tion are those, fortunately rare, cases in which disease starts suddenly
and which proceed rapidly but inexorably downtull so that they become
cnippled wathin a matter of weeks (sometimes even days).

It is said that these are the cases which ultimately have the best
prognosis  This also accords with our experience, 1f by ** prognosis =
one is referring only to hability to remisson However, many of
these patients will have suffered irreversible joint damage with deformity
and ankylosis before the renussion occurs

Tt is our firm contention, that although cortisone therapy will have no
effect on hikelihood of remission it will probably enable the mobility of
the joints to be maintained until this occurs It 1s therefore quite
Justifiable to use doses 1n excess of those customarily recommended for

s $nating **

cachexia, fever and other signs of constitutional disease. The small
death-rate of rheumatoid arthntis 1s largely drawn from ths group.
Those who escape this ultimate penalty may suffer from permanent
1ll health even after the “ fire ” of the disease 1s burned out. The
pathogenesis of this 1s obscure but 1t may be due to early amyloid
changes It is our impression that such cases recover far more com-
pletely and rapidly if the acute phase of the disease is covered with
steroxd therapy Thus however, lacks authenticity
because of the relative scarcity of thus type of case.

B. Relative Indications
(1) Rheumatoid arthritis in children. It has been argued that children
require relatively enormous doses of the drug and that thus is an un-
J\:stlﬁable nsrk. LOulr experience suggests the reverse and that whilst

affarte nva pnne

bed rest in hospital. ' :
(w)JAnhriﬁs an'lan;,} m which all our efforts must be directed

e

changes
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si

resemble d d lupus erytt They are also

the group which seem to develop amyloid disease. We believe that

suppressive therapy with cortisone may delay both these complications.
(vn) Stiffness. “Cases 1n whom stiffness is a predominant symptom,

and as a corollary of this

. (v‘1_n') Disproportionate JFunctit‘mal qisability. Where functional
PNCTE Al St MDA S et S Sad MM

feature, especially if these are of recent origin.

(x) Psychological Factors. When a patient’s disease 15 obstwately
static, and he 1s of low morale and ntolerant of chromc mvalidism, 1t
15 sometimes Justfiable to use the drug to boost morale or as an
aid to rehabilitation 1f no obvious contra-indrcations exist. Sometimes
1f the nsks are presented honestly to such a patient he will elect to take
t};ex;’l rather than remain an unhappy and useless cupple. As a corollary
of this.

(x1) Economic and Social Factors. It may be an economic or socto-
logical necessity for a patient to remain in employment, or at least self-
sufficient. This 15 a situatton which can occur even m our Welfare
State (for example the case of the young mother without adequate
help for her chuldren) It 1s of far greater significance in countres such
as the United States where social insurance 1s less advanced and econo-
mic pressures far greater than 1n this country

Here agan the physician owes 1t to his patient to try to evaluate the
risks for him, and to explam that in his case 1t is a trial and error
procedure whose chances of success will be mereased by his co-
operation m cutting down his physical and mental stresses to a
minmunm.

(xu1) Intelligence and Stability. Fmally, when selecting a case for
cortisone therapy we pay particular attention to the patient’s mtelli-
gence and stability This will increase the hikelihood of his co-operating
effectively 1n the process of finding his correct mamntenance dose, which
15 frequently tedious and frustrating

This dose will need to be adapted frequently to the vicssitudes which

diabetic
C. Absolute Contra-Indications

or recently active Tuberculosis. This 1s classified as an

Active, d
@ - * 1n deference to orthodox teaching and

« absolute contra-indication ”
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because the author has had no personal experience with which to refute
.
However, 1t 1s possible to concerve of situations where lhe mk would
ble if covered by strep and p: yle acid.
Iudced there are investigators who claim that cortisone is actually a
useful drug in the management of tuberculosis, since it enables the
antibiotics to gain better access to the mvading organisms

However until this somewhat unorthodox approach 1s substantiated,
it 1s safer to regard phthisis as a major hazard of sterord therapy to be
avoided, save 1n exceptional cases.

(1) Primary Resistance. Total failure to respond to cortisone is a
well-established phenomenon It is said to occur in 10 per cent of
cases Naturally st precludes altogether the use of this drug; although
—as described elsewhere—such cases may be surprnismgly responsive to
other drugs m the steroid group

“ Relative cortisone resistance,” by contrast, can be of all degrees;
and 1t is a factor to be considered 1n every case when assessing the
prospects for surcr;essful therapy. Unfortunately t'here seems to be no

D Major, but Relative Contra-Indications

oy I FER I
. n et ain 15 ncluded largely n
recent work has cast con-
Thus work, carried out at the Maudsl 'y Hospztal and corrot d

mdependently by American wvestigators, concluded that cortisone-
mduced psychoses do not depend to any measurable extent on the
pre-existing personality patterns and are not even influenced greatly
by a history of a previous mental breakdown Indeed, they found that a
patient mrght develop a severe psychosis on one occasion when he
Teceives thi dfug‘, ar&d‘be pexfec\\¥ all nght on subsequent occastons

elsewhere )

{1¥) Generalized Osteoporosis. We regard thus as such a serious
hazard that 1t )5 at least debatable whether 1t should not have been
included as 2 ““ complete contra-indication ., The decision not to do so
Yﬁs ‘nnu.:de laf‘gely because o‘(_‘ lhe‘ dxf‘ﬁcu'ltxes of defimng and classifying

and seventy of
o weusws wisneas2S€ in weight by
1ts effect on the z\ppcme by causing sodxum retention and by shxeldmg
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the body. frox:n some of the factors which normally cause cachexia.
If the patient is already obese before therapy commences complications
are Irable to ensue, and these patients in practice seldom tolerate the
drug well. They frequently plain of an y feeling of being
bloated. The additional strain imposed on the arthritic joints 1s
another reason why these patients do badly.

E. Minor Contra-Indications

(i) Cardi Insufficiency, includi dial insuffici
with or without coronary atk lerosis, or a tend to b
embolic phenomena,

(i) Renal il This is included largely on the basis of

animal experimental work. It 1s not usually a very significant hazard in
practice.

(tii) A pre-existing severe degree of Hypertension, which may be
exacerbated by cortisone, leading to the risk of cerebro-vascular
accidents or heart fatjure.

(iv) Climacteric. Menopausal and, to a lesser extent, post-meno-
pausal females tolerate these drugs notoriously badly.

{v) Hysterical Personalities. Cases 1n whom a_ hysterical overlay
causes symptoms which are disproportionate to the objective signs
Such cases are wsually difficult to control, they constantly den_mnd
higher doses and refuse to co-operate in necessary dosage reductions.
T . e T oo et " ¢ drug which,

“that word, 1

(vi) Economic Factors, In those cases in whom financial, or other
nen-clinical factors might force a premature withdrawal of the drug
This nisk 1s naturally becoming less prevalent as the drugs become easier
to obtam and cheaper. However we have seen sufficient tragedies fn‘)m
R a5 TP S S SR P vt v a

It would be pleasant 1f one could weight these various indications

faulty sclection of cases.
2. Laboratory Aids to Cortisone Therapy

I the last section, we reviewed the clincal problems which anse in
selecting cases who are likely to respond well to steroid therapy; 1t
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provi.
(1) Case selection.
(2) Drug selection.
{a) The right drug for the right patient.
(b) Screening of new drugs.
(3) Maintenance dosage.

4)"When to stop treatment
1) The chnical problems of case selection have already been dis-
S AL LA 3L alh mend Factlil AaLiaant o Deame ¢ho Takoncn

Insulin Tolerance Test 1n diabetes Conversely one might learn from
experience that certain empirical tests indicate the hkelthood of a good
Tesponse

One can say straight away that the realization of these 1deals ts almost
as far away from fulfilment now as it was 1n 1948 ;l‘he published wor!(
ol T e e e T ey

L .
T e o R wr
gently instead of mtuitively.

(2) In usmng the term “ Drug Selection ** we have two problems 1n
mund:

(@) In the first place, our choice of which particular sterord to use mn
any given case 1s purely empirtcal at the moment It rests to some
extent on which one is most easily available, but largely on the personal
predilection of the physician m charge of the case.

There 1s no doubt that some patients respond better to one drug
than another It would be extremely useful to have an objective test
by which we could detect such differential sensitivity before treatment
commenced and not by trial and error methods as at present. Here
again we are forced to confess that there has been no notable progress
since 1948

(b) At the moment there are no tests whereby a new drug for which
anti-theumatic properttes have been claimed can be screened, save
by the laborious and expensive process of chimcal trials. We badly
need a laboratory test wiich correlates specifically with the degree of
rheumatoid activity. 'When we bave such a test we may Jegitimately
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envisage running a diabetic clinic without the benefits of tests for gly-
cosuna and the level of the blood-sugar, or the administration of anti-
coagulants without facilitics for measuning the prothrombin index,
9_“!(8 aLl'archVt‘)lprpc o!' rcsearch'_has been published on this aspect of

sion I?ccp mduced or occurred sponlaneously'f

This is no_mcre problem of academic intercst, for the premature
withdrawal of the drug based on a false interpretation may resultin a
severe flare of the discase process It is usually difficult to control this
even 1f ““- B E R LI L T T B -

Even
gradual . v
confour i .
certain oL . Coe '
followed by a temporary recrudescence of symptoms, even 1f the disease
is basically mactve. It 15 quite easy to mistake these symptoms for a
true flare of the rheumatoid arthritis unless one is aware of this pheno-
menon An mncorrect jnterpretation may lead to a further Jong period
of fruitless therapy before the experiment 1s tried again  Here at least
we have a few hints that some of our tests which respond—but respond
obstimately—to cortisone might prove useful when they are properly
classified

- E . oo, RISV

- L S 1T, Al i and

the ph 1 1 and phar logical properties of these drugs, since
most of them were devised on the basis of one or more of these
properties.

A. Traditi Tests jated with Rh id Arthritis

(1) The Erythrocyte Sedimentation Rate. This time-honoured,
moderately réhiable and simple method of assessmg the degree of
activity of the rl § process b an liable guide during
cortisone therapy  Almost constantly there ys an mmtal dramatic
response  Even this, however, 1s partially spurtous since cortisone
influences directly some of the factors which govern the hesght of the
sedimentation rate  The fall may therefore be independent of 1ts effect
on the ** rheumatic ”” process

Following the 1nitial drop, this index generally remains low for a few
weeks, and then frequently shows a marked tendency to escape. This
escape may be related to a reduction of dosage or st may occur for
no apparent teason. Thereafter the ESR tends to remain clevated
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permanently, even 1f the patient goes into a complete remisston It

therefore becomes a completely useless index of disease activity at this

point.
TNy R N s — -

is a temporary one, and 1s usually followed by a shift in the reverse
direction which may even exceed the onginal one Frmnally an equili-
brium 15 established The level of thus equiltbrium 1s determined by
several factors quite unrelated to the actwvity of the patient’s disease.
‘Within 2 week or ten days the results of a second and more relevant
phenomenon become mamfest, namely a true erythropoiesss It 1s clear
that an index which depends on the mterplay of two such unrelated
factors is likely to represent neither the degree of inflammation of the
¥h6umatoxd tissues nor the re‘qulremenls of cortisone to overcome it
SRR - EER M

FIEL C 17 does not return qurckly
to normal if a patient goes mto remussion  Therefore 1t can neither be
applied to the problems of dosage requirements nor to the early
recogmtion of remisstons. There 1s however some recent evidence that
LT R : W et Nthe

B. New Tests based on known Physiological Actions of Cortisone

(1) The Eosinophil Response. This test was based on the observation
that following the adminmistration of corticotrophin—and to a lesser
extent cortisone—there was a rapid and consistent fall of circulating
cosinophils to at least S0 per cent of therr onginal number Some-
times they disappeared altogether. It seemed that this might be a ready-
made‘_sest, suitable for grading responses to the drug and indicating 1ts

uelilencres.
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T e s

“ tests for gly-
ration of anti-
. . ombin index.
iv! 1.~ been published on this aspect of
"1 being solved yet.

[ERRY]

. .
pression of a condition which remains basically active, or has a remis-
sion been induced or occurred spontancously ?

This is no mere problem of academic interest, for the premature
withdrawal of the drug based on a false interpretation may result in a
severe flare of the disease process 1t is usually difficult to control this
even if the drug 1s recommenced at the ongmal dosage.

Even the cauttous clinictan who tries to solve the dilemmma by a
gradual trial reduction of dosage 1s hable to make “ confuston worse
confounded . It 1s notonous that the tissues become habituated to 2
certan level of circulaung steroid, and any reduction 1s likely to be
followed by a temporary recrudescence of symptoms, even if the disease
1s bastcally 1nactive. It 1s quite easy to mistake these symptoms for 2
true flare of the rheumatoid arthritis unless one is aware of this pheno-
menon An mcorrect mterpretation may lead to a further Jong period
of fruitless therapy before the experiment 1s tried agamn., Here at least
we have a few hunts that some of our tests which respond—but respond
obstinately—to cortisone might prove useful when they are properly
classified

Despite our continuing difficulty 1o dealing with these problems, it
would be profitable to summarize some of the negative evidence which

P - PR R R T

properuies.

A. Traditional Tests d with @ Arthritis

(1) The Erythrocyte Sedimentafion Rate. This time-honoured,
moderately relable’ and stmple method of assessing the degree of
activity of the rh d process an hable gutde during
cothisone therapy Almoast constaatly there 1§ an mutal dramatic
response  Even this, however, 1s partially spurious since cortisone
(mfluences directly some of the factors which govern the height of the
sedimentation rate  The fall may therefore be independent of its effect
on the * rheumatic > process |

[PRCONE VY SR S
5

;w apparent reason  lhereatter tne ESK enUs W0 Helbam vivveal
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permanently, even if the patient goes mto a complete remussion, It
therefore becomes a completely useless index of disease activity at this
pomnt

(1) The Hemoglobin and Red Cell Count. The degree of an®ema has
traditronally been accepted as a rough index of disease activity in cases
of rheumatoid arthritis, but like the sedimentation rate 1t also gives
e AT I T

direction which may even exceed the original one. Finally an equili-
brium 15 established. The level of this equilibnium 1s determmed by
several factors quite unrelated to the activity of the patient’s disease.
Within 2 week or ten days the results of a second and more relevant
phenomenon become manifest, namely a true erythropoiests  It1s clear
that an mdex which depends on the interplay of two such unrelated
factors 1s likely to represent neither the degree of mflammation of the
Ehsumatoxd tissues nor the requirements of cortisone to overcome 1t

to normal if a patient goes 1nto remussion  Therefore it can neither be
applied to the problems of dosage requirements nor to the early
recognition of remussions, There is however some recent evidence that
patients with negative tests have a better prognosis, even though the
disease may appear clinically very active Exactly the same objections
apply 1n the case of the hzmolytic streptococcal agglutination test.

B. New Tests based on known Physiological Actions of Cortisone

(1) The Eosinophil Response. This test was based on the observation
that following the ad of cor phin—and o a lesser
extent cortisone—there was a rapid and consistent fall of circulating
cosinophuls 1o at Jeast S per cent of their onginal number.  Some-
times they disappeared altogether It seemed that this might be a ready-
madeLl‘est, suitable for grading responses to the drug and indicating its

There can surely be no clinical épphcauons of a test with so many
deficiencies,
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(i) The Lymphocytic and L yiic R Cortisone prod
amarked lymphpgzma’and a maderate leucacytosis within two ot three
days of its administration  Accordingly several workers attempted to
use seral dll’fen;nm.l white blood counts for the purposes we have
enumerated. It is, however, so crude an index as to be virtually only a
qualitative measurement, and the only use we make of st to-day 1510 the
negative sense, i e., if it does not gecur, in any given case, we suspect
cither that the patient is ebnormally sessstant or that the dosage he 1s
receving 18 too Jow

{111} The Uric Acid: Creatinine Ratio. Cortisone has a well-recognized
uricosuric action i probably acts by increasing the clearance through
the renal glomeruk It also has a definite but much smaller effect 1

the o The rise 1 the ratio of

these two substances sn the unne was used as 2 relatively simple
he bok P to the drug. It was soon discovered

that whulst the rmtiat resp was the sub results
dcper::ied on many irrelevant factors such as the size of the * miscible
pool ot: urte ackd, and it has been abandoned as a useful clinical test,

{1v) Differential Analysis of the Plasma Proteins, In rheumatoid
arthniis theresa tendency for a reversal of the normal albumen 1globus
hin ratio and a marked rise in the plasma fibrinogen In the globulins,
the greatest changes are i the alpha-], the alpha-1l and the gamma
fractions. Adequate suppressive therapy with cortisons always results
in a tendency for these anomalies to revest to normal.

They do 50 at different speeds, and the alpha-II fraction s partevlar
behaves very obstinatefy compared 1o the others  Chemical methods of
estimating all these fractions are too labonious to be used as a routine,
but it 13 possble to follow the relative changes very accurately by
electrophoretic methods.

‘We have not yet apphied these methods ta sufficient cases to be sure
of their clintcal value. It seems to be o line well worth following, par-
ticularly w relation to the alpha-II fraction, which, by wirtue of its
obstinacy, may be more specific than the others. There are biochemical
methods which purport to measurs thus fraction alone, and at least one
Amenican worker has clammed that they are of considerable value 1n
assessing discase activity.

Reverting to our ongumal critena for these tests, plasma protein
studies are unlikely to help m case selecti They could ivably
be of assistance sn “ screening ” untried drugs, they are probably too
snaccurate and cumbersome for routing use 1 solving problems of
dosage, but mught well be of considerable help i the final problem of
differ ing read from drug-induced remi:

Further mvestigation of this growp 1s vadoubtedly strougly indicated,
and recent publications suggest that several clwical research groups
are currently interested in it,

(v) Liver Function Tests. Many of the routine livet function tests are
found to be abnormal m active th id arthritis. The anomalies
seem to be quite non-specific, and probably depend o the ab 1
of the serum globulns which have beea discussed in the fast section.
These liver -function tests do retum to normal in most cases on




PRACTICAL PROBLEMS OF CORTISONE THERAPY 51

T O S n¢atinafilininal

i) Urinary Amino-Acid Studies. These are included in this survey,
not because they have i in any sense reachcd th= stagc of a muune

PO D

In brief, Holbrooke and his group in Texas have described vanations
from the normal in the pattern of amino-acid excretion which seem to
be specific for theumatoid arthritis. These anomalies show a distinct
tendency to revert to normal in natural remussions, in pregnancv-
1nduced remissions, and in remissions tnduced by cortisone.

Robmson and his group at Ann Arbor went one stage further and
pointed out that whilst cortisone and corticotrophin possess thus
property, corticosterone had no effect whatsoever. Now it has been
pointed out elsewt that cor C: d B) has virtually
all the metabohc properties of the therapeuncally active steroids
‘but none of 1ts *“ ants- theumatic ”” potency. It does seem therefore as if
the id lism and its lies might be ** tied ” specifi-
cally—in some obscure way—to the degree of inflammatory activity.
It 15 certamly premature to make any claims of this nature, but it 1s at
least a subject which caIls for further study, and 1f the above results are
confirmed, 1t r to the ch to devise simpler
methods of measurement 50 that jt can become a routine test.

C. Steroid Studies

The study of sterord biochemustry naturally recerved a profound
ﬁlhp from the dlSCOVEry of the therapeuuc potency of comsons

arthewse than  snea faata  tha,

The other mam line of research was the study of the metabolism and
excretion patterns of these
1n the grossly unphysiological doses n:cessary 1n therapeutics

The first problem can be dispensed with speed:ly by statmg cate-

onrieally that dacrata a yact amauns of =
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(i) The Lymph and X ic Resp Corfisone prod;

a marked lymphppzma and a moderate lencocytosis within two or three
days o{ its administration. Accordingly several workers attempied to
use serial differential white blood counts for the purposes we have
enumerated, It is, however, so crude an index a3 to be virtually only 2
qualitative measurement, and the only use we make of it to-day is in the
negative sense, 1.2, if 12 does not occur, in any given case, we suspect
either that the patient 1s abnormally resistant or that the dosage he is
recerving Is 100 Jow.,

(1) The Uric Acid: Creatinine Ratio, Certisone has g well-recogaized
uricosunie action. It prabably acts by increasing the clearance through
}hc renal glomeruti, It also has a defimte but much smaller effect 1n
increasing the excretion of creatining, The constant rise 1n the ratio of
these two substances in the unne was used as a refatively simple
measure of the metabohc response to the drug It was soon discovered
that whilst the inihal resp was the subseq: sesults
depended on many irrelevant factors such as the size of the ** miscibie
pool ” of unc acid, and 1t has been abandoned as o nsefuf chnical test,

() Differential Analysis of the Piasma Proteins. In rheumatoid
arthritis there1s 2 tendency for a reversal of the normal albumen : g{opw
fin rauo and 2 marked nse 1 the plasma fibrinogen. In the globulins,
the greatest changes are 1n the alpha-I, the alpha-H and the gamma
fractions Adequate suppressive therapy with cortisone always results
in 2 tendency for these anomalies to revert to normal. i

They do 50 at different speeds, and the alpha-1 fraction 1n particular
behaves very obstinately compared to the others. Chemscal methods of
estimating all these fractions are too Jaborious to be used as 5 routise,
but 1t is possibie to follow the relative changes very accurately by
clectrophoretic methods. .

We have not yet applied these methods to sufficient cases to be sure
of thetr chinical value It scems to be a hne well worth following, par-
ticularly 1 relation to the alpha-ll fraction, which, by wirive of us
obstinacy, may be more specific than the othess. There are biochemical
methods whnch purport to measure this fraction alone, and at least one
American worker has claumed that they are of considerable value in
assessing disease actevaty.

Reverting to our origmal entena for these tests, plasma protem
studies are anlikely to help 1n case selection  They could conceivably
be of assistance 1n * screening ” untried drugs, they are probably too
inaccurate and cumbersome for routine usé i solving proble~> f
dosage, but mupht well be of considerable help » ** oo
differentiating real from drug-indoast

Further mvestygar~ 7

and recent L e
¢ cprrentl )

m(v)uljver)}. N .t toutine hiver function tests are

found to be s gctive sheumatoid arthritis  The anomabes

i fities

eem 10 be quite non-specific, and probably depend on the abnormalt
;f the scru?n globuﬁurs) which have been discussed in the fast section.
These hver “function tests do return to rormal jn most cases on
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the steroid bemg administered. According to West and his group in
Sheffield, this fixed proportion 1s constant for any one steroid but varies
as between one sterotd and another.

Based on this observation they have devised a method of assaying the
potency of each of the stcrold drugs by measunng the time u takes for

problems we have defined.

This 1s one of the few sections of this book where it is necessary to
distingwish  clearly between the cortisone group of drugs and
corticotrophin

Comcotrophm acts entirely via the adrenal cortex, so that instead of
atrophying and ** gomng out of production 7, the gland actually hyper-
trophies and produces considerably more hydrocomsone and allied
steroids. These are represented in the urine by a marked increase in the
excretion of both 17-ketosteroids and 17-ketogenic steroids.

‘Whereas excretion studies are of very little practical value 1n cortisone
therapy they may be of considerable value m evaluating the adrenal
responsiveness when using corticotrophin - They are far too complex
unfortunately for routine use, but 1n problem cases 1t 1s well worth
while to estimate the output before treatment commences, and then to
follow the changes 1n response to the * trophic ” stimulation. Such
records can also be of asststance at a later stage of therapy. For

'

different in erther case
(1) Blood Steroids, We have seen that the estimation of urmary
steroids yields relatively hittle information of value to the clinician
except 10 a few problem cases In addition the methods are laborious
and mvolve the collection of twenty-four hour specimens of urme The
b g such accurately from ordinary
hosputat wards (or, worse still, from out- -patients) are notorious amongst
all seasoned investigators In effect one needs erther specrally tramcd
nursing staff or a separate bolic ward to
col}echon

when they could be carried out routmely in an endocrine laboratory.
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techniques which are currently avaifable to us. Newer methods ine
volving plasma steroid estimations and clearance studies may well
bring to light detailed abnormahties which have so far escaped s~ Until
they are discovered, howgver, it behoves us to avoid any facile assump-
t{:gr;i and to contimue to approach the problem on the broadest possihle

{1} Urinary studies. The estimation of [7-ketosterouds has beea stane
dard laboratory practice for many years, and presented no serious
problems 1n the study of cortisone ‘and corticotrophin metabolista,
Conversely 1t wielded very tle useful information, since we were
interested predominantly tn those sterords which had 2 hydroxy! group
and 2 ketol side-chamn at the 17 position and [ess than [0 per cent. of
these compounds are metabolized to, and excreted as, 17-ketosteroids.

Methods for measuning the total corticosteroids were available but
they were extremely laborious and notorously non-specific

To begin with, it was soon realized that they did not measure the
significant quantity which was excreted 1n the form of conjugates. This
1ed to 2 vogue {or prefimunary hydrolysis of the urine with an enzyme
called beta-glycuromdase which was obtamed from calves’ spleens
The effect of this was to make the estimation even more fabotious
without adding sub iy 10 xs or i . It was not
until 1953 when Norymbersk: published Jus new method that 2 practic-
able techmque of esttmating the relevant steroids hecame available
His method appears delightfully simple s essence  ft mvolves estimat-
1ng the 17-ketosteroids by the siandard method, then converung the
cor ds 10 17 by treating the unne with an oxidinng
agent-—sodium bismuthate, angd the total 17-ketostereds ave then re-
esumated  The difference between these two estimations measures
what are known as the 17-ketogenic sterouds (J7KGS) and represests
that fractron which 15 dentved from the corticosterods *

The daily excretion of 174k ds and 17k fc stercids of
rheumateoid arthnities generally falis withia the fower end of the range
found 1 normal control subjects. If cortisone 15 admumstered there 1s
nitially a marked sz 10 the twenty-fous hour output of both types
This probably represents the proportien of the admunustered drug which
has not been metabolized wathin the body. After about a week, theressa
significant falling off m the daily excretion and this continnes untl 2
constant fevel ts reached.

The caunse of this falling off 5s bedly the gradual d i
endogenous production from the pattent’s own adrenal glands  As with
most endocrine secretions, the output of these glands i 1o a considerable
extent regulated by the blood level of the corresponding hormene  1f
this 1s arhificially fassed, 85 )1 3s in cornsone therapy, then the endo-
genaus secretron will fall off proporthonately  Eventvally the adrenal
gland may become totally funcionless )

At ths stage the prod p & fixed prop of

* More recetly, Norymberski has modified and improved his method The new
step conststs of a prelunary reduction of the steroud with sod:unjvborohydndc
‘Thea atl the 45 formed by the oudation with bismuth
ate must hase come from the corticostesords
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mduced suppression. .

The details of this research have been published, but we feel that
the results so far do not warrant the recommendation that these par-
a1 P ) ad fe e

o Aeminnd senntine

orts will un-
I estimating

3. Routine Procedures before Administering Cortisone

In the last two sections we have d—albeit lusively—th
cnteria by which patients are chosen for cortisone therapy. In thrs
section we shall discuss the routine precautions which should be taken
with those patients before treatment commences

‘We do not apologize that some of them may appear trite and self-
evident; we have seen each of them neglected with dire consequences on
occaston  Our object 1s mamly to emphasize in general terms that the
decision to start a patient on these drugs must never be taken precipi-
tously or without obtaiming certain basic data.

(1) A full clinical history must always be available with particular
reference to the degree and duration of stiffness, the number of anal-

mood swings, insomma (not due t6 pain) and recent variations in weight.
(ii) Full chimeal examination. In the course of this a careful record
must be made of the blood-pressure, the mmedrate pre-treatment
werght, the presence of h 13 il ly, 1
pathy, cedema, acne or hypertrichosis. If these observations are
neglected at this stage, sooner or later they are liable to be attributed
falsely to the effect of the drug, which may even be unnecessanly cur-
taited on their account In the early days we always went fo the

tenderness, pan on and range of . To chart the

Joints 1n this way at the start of treatment is certanly laborious, but the

trouble taken is more than repaid by the ease of reference when assessing

the progress of the patient on follow-up visits. In the absence of rehiable
E
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‘When this goal has been reached, a flood of information shauld become
available on the clinical problems of cortisone therapy.

For example it seems logical to hope that such knowledge will over-
come the difficulties of gauging dosage requirements of these drugs and
will enable us to assess the extent to which variations in clinical response
correlate with vanations in the levels of circulating steroids.

These problems have been discussed at some lenpth because of their
fundamesntal importance in understanding much of the current research
on the subject. Unfortunately they have little immediate application
to our main problem of providing laboratory indices for the clinician.

D. Acute Phase Reactions

We have until now confined our discussion of laboratory tests to the
orthodox, the logical or the near specific. We now enter 2 realm
characterized by empricism and complete Jack of specificity. Never-
theless 3t 15 one of considerable interest, and since emprncism and
practical usefulness are by no means mutually exclusive in medicine,
1t is quite possible that the solution to our problems will eventually be
found within this group

The term “ Acute phase reactrons™ was comed by the Amercans to
classify a large group of serological reactions which become abnormal
dunng the acute phase of any generalized inflammatory process. The
best analogy from the orthodox field 1s the erythrocyte sedimentation

1ate.

Although equally non-speaific, these newer tests depend on many and
httle understood factors  Indeed they do not always run paralfel with
each other, although their trends are usually in the same direction,

Because most of them have emanated from empirical and unrelated
observations they are remarkably diverse 1 type and correspondingly
difficult to classify. A few of them will therefore be listed 1n a random
order
i The Serum “ C reactive ™ protein,

5. The Serum * Winzler > mucoprotem,
ut. The Serum Hexosamine,

1v. The Serum Total Polysacchandes,

v. The Serum Diphenylamne reaction,
vi The Sexum Viscosity,

vii. The Serum Antr-hyaluromdase titre,

vt The Serum Complement,
ix. The Plavma Amne-tapepudase level

Al these indices tend to be raised i active rheumatord arthitis, and
the author has recently apphed a sefectian of them to a group of costi-
sone-treated patients with the object of investigating how much help
they can give m solving our chmical problems. All except one of these
tests are selatively simple and rapid to perform and could be used 1n
zoutme chinics if they proved helpfut
The results of this investigation were unfortunately nconclysive.
ost of the tests were more conststent and rehable than the erythrocyte
but none of them was sufficrently sensutive or

M

sedimentation rate,
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serum hexosamune, by virtue of the obstinacy of their response to
cortisone, are useful i differentiating true remissions from cortisone-
induced suppression.

The details of this research have been published, but we feel that
the results so far do not warrant the Iefommendation that these par-
i Sl i MR I B

rts will un-
estimating

3. Routine Procedures before Administering Cortisone

IN the last two sections we have d d—albet i 1 ly—the
criteria by which patients are chosen for cortisone therapy. In this
section we shall discuss the routine precautions which should be taken
with those patients before treatment commences.

‘We do not apologize that some of them may appear trte and self-
evident; we have seen each of them neglected with dire consequences on
occasion Our object is maly to emphasize in general terms that the
decision to start & patient on these drugs must never be taken precipi-
tously or without obtaining certain basic data.

() A full chnical history must always be available with particular
reference to the degree and duration of stiffness, the number of anal-
gesic taklets required to control the pam in the course of twenty-four
4 PO S et mb ot

mood swings, insomma (not due to pain) and recent varations in weight.
(i) Full chmeal examination. In the course of this a careful record
must be made of the blood-pressure, the immediate pre-treatment
weight, the presence of h \} ly, lymphad
pathy, cedema, acne or hypertrichosis. I these observations are
neglected at thus stage, sooner or later they are liable to be attributed
falsely to the effect of the drug, which may even be unnecessanly cur-
tailed on their account In the early days we always went to the
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Iaboratory tests, in fact, it will be found to be the only practicable way of
making this assessment. The patient’s memory and subjective assess-
ment is usually totally unrehable within about a month from the com-
mencement of treatment,

(1v) A fonctional chart of the patient’s status before treatment, cor-
responding to the joint chart, 1s extremely useful to have, This is carried
out by a selection of sumple functi'on’al tests, examples of which, together

. .
test of the urine for glycosuria is obligatory.

Optional precautionary mvestigations nclude an electrocardiogram
and a measurement of the serum electrolytes. These are occasionally
useful when nvestigating ] If 0sis is suspected,
it 1s advisable to obtain dardized x-rays of a selection of bones
These can be compared photometrically with later films taken with a
simular techmque  If the porosts is measurably mncreased, 1t is a strong
warnmng sign to ‘r‘educe or cease th In practice, these

e e L y said, that as far as
satents who have the

It 1s first of all very important 1o make 1t quite clear that we are
embarking on a treatment of the disease and our primary object,
P R L et o i
. = ich’s
but
: . . ount
which 15 vistble above the water-line will vary a Iittle from day to day
but this does not mean that the total mass of the berg is altentng.
The entire iceberg corresponds with the total activity of the disease,
the suppressed symptoms of the disease correspond to the submerged
part. The hth tie restdual symptoms
which the patent must learn to tolerate In most cases it is neither
practicable nor destrable to render the patient completely symptom-
free It usually means that the dosage 1s unnecessarily high and it
certamnly tends to lead to abuse of their joints by all but the most
cantious of patients
The last point 1s very important, and patients must be instructed that
whilst our aim s to make them comfortable and useful citizens,
excesstve physical exertions on thewr part will mulitate strongly agamst
the success of the treatment In the first place it will almost certamnly
wnerease the dosage requurements. In the second place we know that
and bone destructton can continue even under eflicrent corti-

cartlage 2

sone suppression and that this process 1s greatly accelerated by trauma
veruse

e t the inevitable cosmetic

Next, we always warn our patients abou
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effects associated with prolonged therapy A lady who has accepted the
inevitability of facial ** mooning ”” and a mild degree of hypertrichosis
as the price to be pard for the relief of her pain, 15 a far easier person to
handle than the same lady whose mitial flood of enthusiasm for the
treatment is succeeded by these blows to her vamty a few weeks later,
By this time, to increase her anger, she will probably have forgotten
the seventy of the symptoms from which she has been delivered

‘We warn our patients expheitly of the nisks involved in the too-sudden
withdrawal of the drug  We nstruct them always to call in their doctor
1n the event of intercurrent illness, and tell them that since cortisone may
suppress the severity of the symptoms, 1t 1s better to be cautious and to
obtain advice rather earlier than they would normally do  We explain
to them that 1n the event of their having to have an operation or undergo
significant stress, they must always make sure that therr doctor knows
that they are—or have been—on cortisone therapy so that he may take
the approprate precautions.

We also make 1t clear to them that they are not required to stop
taking their customary analgestc drugs just because they are on corti-
cmee Tdnnd <Flae sAY) s ns n = Al i i amm b 2 A0 ol a L

that we may use 1t as a crude index of their progress

marntenance of the joints m therr optimal positions become more
mmportant rather than less as their function improves Cortisone must
never be used as a prop by the arthntic to excuse him from those
disciplines which are so vital to his successful survival in society

If the patient 15 to be mamntamed on corticotrophin rather than
cortisone, we endeavour to mstruct lim, or a close relative, how to
wmject 1t We also make sure they know how to distinguish the different
types of preparation and note that 1t 1s marketed m two or three
different potencies Therefore they should always check the labels on
each new bottle before administering 1t

We then encourage the patients to voice any of therr own doubts
or worries about their new therapeutic venture 1t 1s surprsing to learn
Just how much anxiety can be concealed beneath therr apparently bland
acceptance of all that we have told them. Much of this 15 based on
“ scare ” stortes culled ether from the sensattonal medical articles 1n
the lay press ot from their fellow patients who seem to take the greatest
delight 1n ding alarm and d d , based usually on third-

Fmaity we re-stress the fact that the treatment we are about to 1n-
stitute may need to be carried on 1n perpetuity, and that 1ts chances of
success are strictly related to the risk of complications. A great many
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Iaboratory tests, in fact, it will be found to be the only practicable way of
making this assessment. The patient’s memory and subjective assess-
ment js usually totally unreliable within about 2 month from the com-
mencement of treatment,

(v) A functional chart of the patient’s status before treatment, cor-
responding to the joint chart, is extremely useful to have. Thisis carried
out by a selectron of simple functional tests, examples of which, together

test of the urine for glycosuria js obligatory.

Optional precautionary inve inciude an electr diog!
and a measurement of the serum electrolytes. These are occasionally
useful when investigating li 1f porosis is d,

1t 15 advisable to obtain standardized X-rays of a selection of banes.
These can be compared photometrrcally with later films taken with 2
similar technique. If the porosis 1s measurably increased, 1t is a strong
warning sign to reduce or cease the treatment. In practice, these
refinements are seldom employed in this country,

(v1) * Briefing >* the patient. We have already said, that as far as
possible we Irmit the use of cortisone to those patients who have the

some of the avoidable risks

It is first of all very important to make 1t quite clear that we are
embarking on a treatment of the disease and our primary object,
unfortunately, is rot to effect a cure.

In order to illustrate this point, we sometimes make use of Hench's
metaphore of the iceberg which may be seven-eighths submerged, but
the mvisible part 1s as potentially serious as the vistble The amount
which 1s vistble above the water-line will vary a hittle from day to day
but this does not mean that the total mass of the berg 1s altenng.

The entire iceberg corresponds with the total activity of the disease,
the suppressed symptoms of the disease correspond to the submerged
part  The ghth rep the residual symptoms
which the patient must learn to tolerate In most cases it is nerther
practicable nor destrable to render the patient completely symptom-
free It usually means that the dosage 1s unnecessartly high and it
certainly tends to lead to abuse of therr jomnts by all but the most
cautious of patents

The last point is
whilst our aim s
excesstve physical
the success of the R
increase the dosage requrements In the second place we know that
cartilage and bone destruction can continue even under effictent cortr-
sone suppression and that this process is greatly accelerated by trauma

[ TP

of overuse. 3 R
Next, we always warn our patients about the mevitable cosmetic
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At the same time, there will be a marked increase in the acuve and
passive range of movement in all those joints previously limited by
spasm and pain. B

(iv) At this stage the patient often exhubits some degree of euphona;
he may become quite uncritical in his enthusiasm. He may find 1t

ly difficult to as new thoughts and ideas crowd
n upon him This naturally may lead to insomma in some cases.
The psychic state can range from a pleasant degree of mental alert-
ness such as can be produced by the amphetamine group of drugs, to
the dition called * hyp ia *. The ph must be alert to
the potentral risks of a fully developed phychosis and must be pre-
pared to cut the dosage and give sedatives which are appropriate to
his evaluation of the condition.

(v) Another semi-ob_Lcctive phenomenon w?jch may be related to
a PR i AN S SR T S hos

A

@ uuw vpwbuba v FaVHCY. 1Y GLILIIL 1O UG SUIE 10 Wil exient

ston 15 used to describe the charactersstic last-mifute flop when the
arthntic lowers humself as gently as he can mto a low chair. It is
rEmarkabIc how quickly patients regalin their ability to control
nma Tant Famn Aeamten o8 . E

All these objective responses to therapy will occur shghtly more
rapidly with corticotrophin than with oral cortisone Intramuscular
cartisone acts shightly more slowly than either of them.

5. Rontine Procedures to be carried out at Follow-up Clinics

Before describing these 1n detail, two fundamental questions must be
discussed: namely, the frequency at which these patients should be
checked 1 a cortisone chinic and the destrability, or otherwise, of taking
patients into hospital for the intial phases of the treatment.

These questions ate to some extent interrelated, the second and more
controversial one may be answered by stating that it is preferable, but
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of these can be anticipated and d if they are d at an
Sz}r{y»stnﬁgeﬂ._ ;{P{f_‘f“f’{ fggo%nitfcn x{nls! dcqcnd'o_n the patient’s own

. . i
| R L . “ I
ing cortisone administration may place a great strain on his wasted and
S'gLneless m,\'xscles. This mfy lca'd to severe pains of mechanical origin.
R i S ) LR PO

1t 1s our habit nowadays to defay the start of cortisone therapy 1
such a patient until he has had a course of the appropriate physio-
therapy In the case of the feet we order routinely a course of faradic
foot baths and active exercises of the intrinstc and extrinsic muscles.

4. The Pattern of Response to Cortisone
A ahic etama i+ ranld ha dannraneate ta IA.A-;.—:L,. in heand antline
. . . .

. . N . . .
“* average ” patient who 1s recewving an adequate S\‘lppressive oral dose
from the beLglEmng,

L S SRRV ! SRR X SR VNS

morning this loss of early morning stffoess will be a very marked
feature It will be reflected objectively in his ability to get out of bed
as soon as he awakens and to perform his ablutrons and get dressed,
Thus freedom contrasts markedly with the slow and pamnful process of

fization which ch 1zes most rh id arthritics in the

active phase
The objective changes which may be expected to occur within the
next few days consist of*
(i) A measurable diminution of joint swelling and a corresponding
dimnution 1 the size of the jownt effusions. ,
) - o : ST ot
ments ’ N
have o
PR

Bofleis e Lo e St cmmnt it gannla

not bhind us from secognuzing 1t and measuriag it to the best ot our

abitity X .
(iti} The tenderness of the joints to pressure and their increased
heat usually disappears surprisingly rapidly until they can tolerate

considerable pressure.
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We are alert for other stigmata such as acne vulgars, “stnz dis-
tensz ', hypertrichosis, or pathological bruising. We pay special
attention to the patient’s mood, noting any unusual emotional
lability, euphoria or garrulity. L

(1v)yth regard to the tion of the lo-skeletal
system itself, we select the six worst joints in the body for detailed
assessment on each visit. We also record whether any new joints
have become involved or old ones cleared up since the patient was
last seen. The size of any nodules or bursz is noted, also thsr condition
Sewlllis Sath 3 e I T y

speed, power, co-ordmation and mobility. Where ’ possible the
movements involved should bear some relation to those which the
patient will be required to make mn his daily life. In addition it is
A | - e T, e -

structural changes

As a specral test we mvarably include a grip test when any of the
finger joints or the wnists are involved The stmplest method of carry-
B P L T T DU S e D o

[t

recorded and 1t 1s surprising how constant the results are once the
patient has had a little ===~ ~= 4= =2 ' - - T
cury at least to the tor
sidered to be normal . .
the same cuff folded 1n the wdentical way on each occasion. Ifitis
unfurled on each occaston a small error 1s bound to creep 12 This
may be quite insignificant for ordinary requirements but should be
avoided if the records are going to be used for clmcal research.

Another useful objective test, which we use when there 1s time, 15 to
measure the swelhng of the proumal inter-phalangeal joints with
jeweller’s fitting ings. These can be obtamed quite cheaply and it is
tnteresting to confirm one’s fallible clinical impressions with objective
evidence of this nature

This entire chinteal check-up takes about fifteen minutes when a
routine has been estabhished  We appreciate that 1t would not always
be practicable 10 spend so long on each pattent 1 a busy ciime  We
nevertheless tain that the more d 'y evidence of this sort
which the clinician has at his disposal, the easier will becomne his task
of controlling patients who are on long-term cortisone therapy.

A spectmen record sheet which we use for this purpose will be
found 1 the Append-<
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by no means essential, for cortisone therapy to be commenced under
hospital supervision. Ideally we believe that such patients should re-
main as in-patients for about two weeks during which their metabotic,
psychological and arthritic response should be kept under very close
scrutiny. A shrewd guess can generally be made at the end of this ime
as to whether they are going to be good or poor responders and one
can even predict to some extent the type of side effects—if any—they
are most Iikely to develop.

A small practical point arises here on the problem of the maintenance
dosage. Often it 1s advisable to send pauents home on a dose about
fifteen per cent, higher than the level required under hospital conditions
Frequently the dose requirement rises shghtly as they resume the
stresses of home life and the patients become despondent if they get an
increase in symptoms as soon as they amnve home. Usually this in-
creased dose can be lowered very quickly, but it is always wise to antici-
pate the problem and warn the patients exphicitly about it,

The problem of how frequently they should be followed up certainly
cannot be answered by rule of thumb Until their maintenance dose
15 finally established, and certanly for the first four or five weeks, we
recommend that they attend weekly ~After the dose has been worked
out the necessity for follow-up visits depends on many factors, of which
the most smportant is the level of the dose stself

For example a patient who can be maintained comfortably on 50 mg.
or less a day 1s runming virtually no risk at all and can be seen at an
interval of several weeks By contrast, a paltent who requires around
100 mg. of cortisone per day for maintenance, should be checked at
three-weekly intervals at least until 1t is absolutely certain that he is
tolerating the drug well "

It has been found that 75 mg cortisone per day represents the critical
level above which the incrdence of complications nses steeply.

Other factors which would natwrally mfluence the frequency of
follow-up are the distance the patient would have to travel, his mn-
telligence, and abdity to test his own urine and to recogmze warning
. P Sosne i)

therapy Only on very rare occastons do we nisk leaving the patients

unsupervised for longer pertads than this, unless they are on very Jow
dosages. .

On the occaston of each visit to the follow-up clinic, we recommend

the following procedures. .

(1) The patient 1s asked about his subjective response in general,

WO e T S e U s Sonetite

" about

. Inusual

tr

ity the
. . sits of

fat, the presence or absence of cedema, and the blood-pressure
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We are alert for other stigmata such as acne vulgars, *“ stz dis-
tensz ', hypertrichosis, or pathological bruistng  We pay special
attention to the patient’s mood, noting any unusual emotional
lability, euphoria or garruhty.

(1v) With regard to the ion of the lo-skeletal
system itself, we select the six worst joints 1n the body for detailed
assessment on each visit We also record whether any new jomts
have become 1nvolved or old ones cleared up since the patient was
lastseen The size of any nodules or burs is noted, also the condition
of the wasted muscles and the development of any new deformities

Finally, we record the results of four or five simple tests of functron
(see Appendix) These are specifically selected for each pattent
The basis for the selection 1s that between them they should test
speed, power, co-ordmatton and mobility. Where possible the
movements nvolved should bear some relation to those which the
patient will be required to make m Tus daily life In ‘addmon it1s

structural changes
As a spectal test we mvanably mclude a grip test when any of the
. Pt e . oty

easily be gnpped 1n the paim of the hand It1s then attached to the
machime and the mercury blown up untdl 1t registers 30 mm  The
patient 15 then asked to exert Jus maximum grip, hold 1t for about
three seconds and then release 1t The average of three readings 1s
recorded and 1t 1s surprising how constant the results are once the
patient has had a little practice  An adult can usually push the mer-
cury at least to the top of the tube, and anything above this 1s con-
sidered to be normal ~For add. 1 1t 15 advisable to use
the same cuff folded in the 1dentical way on each occasion If 1t 1s
unfurled on each occ;asmn a small error 1s bound to creep in - This

Jeweler s iuung nings  Lhese can be obtained quite cheaply and 1t 1s
interesting to confirm one’s fallible chnical impressions with objective
evidence of this nature

This eLm"f chmcat ch‘ECI\-up takes about fifteen minutes when a
Sttt il g H !

ot controlling patients who are on long-term cortisone therapy.
A specimen record sheet which we use for this purpose will be
found 1n the Appendx
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6. Resteictions to be placed on the Patient receising Cortisone

In very many cases, there 13 no need to restrict the patient’s way of
hife atall. Asalready mentioned, he should be warned 1o avoid, as far
as possible, any excessive physical or mental exertions, If it is at aff
possible he should try to rest for a short period each afiernoon on his
bed. Dietetsc restrictions are relevant in comparatively few cases. Thus,
it one decides to gove the drug to an arthaitic who s atready obese, itis
essential to instruct ham 1n the principles of the low-caloriediet. Infact
if there ss no particutar vrgency, we prefer to pet him started on weight

Ji before the

When a patient starts to put on weight tapidly under the influence of
torlisone, our first concern 18 to decide whetker this 1s mainly the result
of sodium retention. If 1t 15 not, we have 1o use our discretion before
deciding whether any restrictions are necessary  No rigd rule can be
laid down but, an genera, if the wncrease exceeds four o five pounds 2
week it 15 probably excessive However if the patient was severely

i before we der 3t to be medd} and ilogscal
to restrict his sstake untid ke has reached hts averags pre-sHiness wesght
Once he has regained this we bebeve 1t to be leprimate to advise mild
or severe dietary precantions according to the speed ar which be is
gaimag werght.

I{ the weight gain 1s associated with a signsficant degree of sodum
retention, there will probably be ankle or sacral wdema to give 2 cJue
as to us @tiology  If the patient is m hospital, the flurd-halance chart
will give an mportant mmdication of what 15 bapp whereas in the
£ase of an out-patient one has to rely on the patient’s own observations
about hus fud output.

Restriction of the sodim mtake in these ¢ircumstances becones of
paramount importance, and this can range from a mild régime which
allows no salt to be added to the food, to the strctest type of régme
which necessitates the use of special salt-free bread and butter inan etfort
16 reduce the sodium chlende intake 10 less than one gramme per day.

Since sodum retention 15 automaticsfly tied to some cxtent to
potassium dnaresis n these cases it represents one of the strong 1ndica-
tions for giving added potassum. This can be done by administering
about five grammes of potassum chlonde {or nitrate} i entertc-coated
capsules daily. 1t 1s often convenient to give at least part of this m the
form of a potassium chlonde salt sybstitute.

P 1a these fi 1y bas a dieretie effect on
its own, but where thus does not occur, 1t 18 perfeetly legsmate to use
any of the orthodvx diuree dmgs such as Mersslyl or Diamox. Yhere
are some who ad the use of 1on-exct res;ms m order 1o
combat this complication, but from our limuted expestence of them they
seem compheated to prescrabe and extremely unpleasant for the patient
ta take, consequently we very seldom employ them

The dietary recommendations of one Amctican group may be sum-~
marized as follows:

Adeguate calonss.
ég; H‘gcr? proteins (between 120-200 g of good-guality proteiss
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psychoses, muscle weakness and 1nsulin resistance (where diabetes

has been produced).

() High fat, which was fo\md to reduce 17 ketostermd excretion
and some of the those of Cushing’s
disease. o e Leaatl gt s

7. Radiographic Help in Cortisone Therapy

affected jomts.

Apart from the arthntic changes, we pay spectal attention to the
texture of the bones for, as has already been stressed, osteoporosts is a
relative contra-mdication to the use of these drugs. If it exsts, it is
extremely 1mportant to watch 1t carefully on standardized films to
ensure that it 1s not increasing

gressive erosions dunng and ad cortisone supp:
ston.
Te han hoan allanad that ho cinevacsine smasn and allavoas nelamen

tanly learned that 1t was both useless and unnecessary to restrict their
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activities [t therefore seemns quite illogical to aver-stress the seriousness
of a drug-nduced condition which scems to be 1dentical.

8. Dosage Schedules

We mentioned in an earlier chapter that there have been very
significant developments 1 our views on this subject smce 1949. In
those days it was the habit to mmitiate *t-=-= -7t = -t ey
For example, we used to give routine
mg. for the next three or four days, th
response appeared to be optimal (or .
reduced to a mamtenance level )

'{hig sc‘hedule gave nise ‘lo the extremely dramatic results which were

to become 30 excited that he often became very difficult to n;anagc,
The excitement was parily drug-induced and partiy the natural response
of a long-term invalid on whom an apparent miracle had been wrought.
No matter what the cause, the result was undesirable, not only because
of 1ts immediate manifestations, but because it set a standard of well
berng which 1t was both impracticable and dangerous to maintain for a
long period A patient who has thus ** flirted with paradise ™ did not
take kindly to the mevitable return of his symptoms as the dose was
reduced. Such patients, having set therr standards too high, frequently
became querulous and disgruntled Of those who did not ment this
description, many seemed to lack the enthusiasm and desire to co-
operate when it was explained to them that they were expected to
tolerate some degree of discomfort permanently, for the sake of safety.

As soon as these serous disadvantages were appreciated, there came
aflood of d schedules, each one cl. special over
the one 1t suppl d Hench has included eleven ltes of these
mn a chart he publishied on the subject sn 1954 It 1s unnecessary to des-
cribe them in detarl as, in effect, they were all vanants of four basic
themes, namely the * high-low *, the * low-high **, the * constant ”,
and the “ intermuttent ” In additton there were a few complex régimes
which recommended alternating cortisone and corticotrophin. These
were designed to avoid the atrophy of the suprarenals which 1s an
imphicit risk 1n long-term, uninterrupted cortisone therapy

The intermuttent type of schedule is definitely obsolete since it
was found to be unpleasant and probably harmful to the patient to
produce violent swings in symptoms In additton 1t represented a sertes
of most unphystol ! insults to the sup: ] glands  As soop as
oral therapy became available the rapidity of the relapse at the end of
each coursé removed any justification for this type of therapy

Each of the other schedules still has its advocates, and possibly
some special applications which we will try to define”

High-low schedules are indicated, mn our optnion, m very acute
disease where tume is 2 very important factor  This is & situation which
1s quite commonly encountered when treating such discases as acute
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rheumatic fever or acute d lupus eryth It is,
however, relatively uncommon in rhezmatord arthntis for the disease
to be so fulminating that time 1s such a vital factor Tts disadvantages
have already been discussed. Where 1t 1s admmistered for Life-saving
Teasons, these objections must be overruled and each case judged ontts
merits

Low-high schedules are tedious to apply and 1t is sometimes very
difficult to arrive at the 1deal maintenance dose. We think that they are
only ind d when we are doubtful about the advisabily of givmg

common., We have already stressed that there is no tssue sensi-
tivity test avalable and that we have to rely on tral-and-error
methods In these 1t 15 plamnty d ble to start on the
lowest possible dose and gradually to increase 1t until we arrive at the
which 15 dered to be with safety

If the pattent has not shown a reasonable response by this stage we
can safely withdraw the drug without nsking sigmificant psychological
or endocrinol I trauma O Ily we achieve a surprisingly
gratfying result by this method On principle we are opposed to using
cortisone merely for 1ts analgesic effect, but 1t does seem justifiable to do
so 1f a patient can be made happier on a dose which 1s very unltkely to
cause serous ‘co‘mphcatlon% For this purpose 1t 1s usual to commence

latter 1n most cases since 1t enables the physician to observe the optimum
response within a reasonable ttme If the response 1s not satisfactory
at this level, he will be able to make an early decision to suspend
treatment, because 1t 1s almost never justifiable to maintamn a rheuma-
toud arthritic for more than a few days on a dose which exceeds 100
mg, per day

If the 1mtial dosage 15 75 mg there 1s an mewitable delay of up to a
month while the higher doses are being tried By this time the patient
may have become used to the drugs which will make 1t difficult to
suspend treatment

As soon as a 'y resp has been d 1t 1s time to
start cutting the dose very gradually We can define  satisfactory
response ” for this purpose as a state of reasonable comfort with no
acute pan and minimal morming stiffness  Functionally the patient
should be independent as regards normal activities of daily hfe, and
should be able to undertake at least part-time work, or in the case of a
woman, to be able to do light housework We do not seek to make the
patient pain-free before reducing the dose The reduction should never
exceed 12§ mg. at a time, and each stage should be mantained for at
least two or three days. If, as commonly occurs, the patient suffers a
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sympiomatic flare each time the dose is reduced, the new level should be
mamtained until that flare has settled. Although we have not yet had
much experience with smaller decrements than this, we believe that
there may be an advantage in using 5 mg tablets for this purpose, and
these are pow available i this country,

Eventually, by this means, a satisfactory maintenance dose witl bs
found Jt may be necessary in some cases te go beow this dose and
then raise it. This is because of the crude methods of evaluation which
are available to us, It1s highly undesirable, because ionatly whea
a paticat escapes from control it may be a tedious business to bring
him under control agan  Indeed, it may involve a retum to consider-
ably higher doses and a second period of close observation. For-
tunately this problem does not occur very frequently.

The average mamtenance dose in at lease three sndependent series
has been recorded at 694 mg. per day, and the individual range is from
25 to 100 mg per day.

9. ““ Tailering the Dose ”

We have used this expression efsewhere in this book and now it
behoves us to explain what Hench had in mnd when be introduced it
mito hus wntings,

When the drug is taken by mouwth, it 1s rapidly absorbed and then
rapidly bolized and ted The effe duration of action is
{lmm one to six hours after ingestion with a peak round about three

ours.

‘The object of the treatment 1s to keep the patient’s symptoms sup-
pressed for the greater part of each day. Now st is well recognized
that the seventy of th d p varies derably 1n the
caurse of the twenty-four hours In any indwvidual patient they tend to
Tollow a set pattern, and whilst the majortty seem to be worst when they
awaken 10 the mormng, this 1s by o means a consfant feature, Hench
argues that the size and spacig of the doses should be planned on the
bass of these cyclical vanations, and that each patient must be studied
as 2 separate probt To give an madeq dose to cover the worst
period of the day or a dose which s mose than adequate for & good
period 18 illogreal, as the madence of side-eflects seems to be related to
the total intake daily no matter how 1t 1s dsvided up

By applying this concept of ** dose tailoring ~ anteligently nstead of
slavishly followtng the orthodox “t1d™ type of prescriputon, st is
sometimes ﬁ"”‘me to effect a saving of up to 25 per cent. of the daly
dosage without the pattent suffering a perceptible sncrease s bis
discomfort. This principte should be applied whenever the dose has to
be reduced. L

‘Quite apart from considerations of fogic, 1t 18 surprising how much
more co-operative the patsent will become when his help 1s ehaed in
this way in the planning of s therapy. We consider that oral cortisone
should never be prescrsbed less than four times a day. To give tt enly

twice per day as 1§ sometsmes dofi, 15 grossly wasteful, and although
wice-daily doses may seem satisfactory m the high dose range 1t
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becomes more difficult to keep a patient comfortable throughont the
day when he is on low dosage.

The second type of individual pI:mnmg on which Hench insists,
concerns the day-to-day variations in requirements. Most rheumatoid
arthritics fluctuate in the severity of their symptoms from day to day.
These fluctnations in any one period may be relztively mild, and hitherto
they have been largely ignored by cliricians in favour of a more com-
prehensive evaluation over the wholz period.

Howeyer obscure they are to the onlooker, these fluctuations are very
real to the patient, and he is the only person who can assess them,
since thcy are lzrg:ly S;lbjecﬁ\t in natore.,

(eg v«?ek-cnda) On other days, cither becmsc thc symptoms are
more severe than usual, or bemusc the pal knows that he has a

e i en et e gy

e P L

' l - - -
p!aced on such a régime. It Hy involves discrimination by the
clinictan before he selects which patients are intelligent enough to
co-operate, and we always insist that they keep 2 careful record of their
daily intake, at least for the first month or two.

10. Relative Dosages of the Steroid Drugs

Throughout this book so far we have used the words * Cortisone
Thempy synonymously with * Sterord Therapy ™ except when we
were specific fes of corti In this section,
howe\:r. wgen dosaze schednles are being dxscusscd, n 15 Lainly

t I pm

t"' Pt

or t.h: specd at wluch it 15 released ﬁ‘om its vehxcle m the case of long

the cortices of hyp: ,‘ o t‘ their
ascorbic acid content. The standard against whxch they are all
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compared is one of the omginal preparations manufactured by
Armours

With these few words of explanation we can proceed to construct a
comparative dosage table. (See page 68)

11. Which Steroid to Use?

The increasing range of steroid drugs which 15 becormning available for
use year by year makes this question both relevant and topical We
have not yet had enough personal experience in this country to give a
firm opmion about all the newer products, we can however discuss
some of the principles by which we will approach this subject.

(1) Cortisone versus Corticotrophin. As soon as 1t was discovered that
cortisone was almost as effective by mouth as by injection, there was
naturally a rapid swing m 1ts populanty as compared to corticotrophtn
which, 1n those days, had to be injected at least four times a day This,
and 1ts shghtly lower price, is probably responsible for the fact that
almost all the long-term clinical studies which have been published
have been about cortisone rather than corticotrophin

‘Within the last eighteen months, however, the results of two con-
trollechhmcal trials have been published Their startling conclusions
jitbrhbuiriuntm it et A s "

already known that 1n a small proportion of cases there may be an
mndividual diosyncrasy causing a poor response to one but a good one
to the other

To explam how a patient can be resistant to cortisone and sensitive
to corticotrophin we could hypothesize that they lack the necessary

b T e

applications

Another advantage which s claimed for corticotrophin over cortisone
1s that since the suprarenat cortices hypertrophy rather than atrophy
with lhls drug, 1t should give nse to a less severe “ rebound pheno-
menon > when 1t 15 withdrawn, Our expenience does not accord
m‘t,:ll;us theory, and indeed, a little more thought will show 1t to be
nvaly

Whlst it 1s true that the suprarenals hypertrophy with corticotrophin
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it is equally true that m; anterior pituitaries of these patients become
atrophie. Under the microscope they show a characteristic hyaline
change as dcscribeq by Crookes.

1t 15 hardly surprising that this should be so because the function of
the pituitary, bke most other endacrine glands, is governed auto-
mancally by the circulating level of the hormones for which it 15 respoa-
sible. In the case of a gland like the pitwitary, which seeretes so many
different hormones, it seems that this * servo ¥ efiect is very specificand
that each hormone waill affect only its appropnate “trophic™ secretion
from the prutacy

The disadvantages of corticotrophin over cortisone have been dise
cussed eisewhere They melude the necessity for adwministering it by
injection; the fact that a state of true resistance may develop after a
time, and the fact that it is significantly more expensive than cortisone.
As 3 compromuse some authorities d that i phi
should be givert on about three or four days a month to any patient who
15 on long-term cortisone therapy. It is claimed that by doiag this, one
combines the advantages of both drugs and muninuzes their disadvan-
tages. We have o personal experience of this régime.

(i) Cortisone versus Hy i Pred or Predui
Here again, relative costs will play a major part in deciding which drug
to seleet. At present cottisone still remains the cheapest drug 10
admimuster However prices must depend 1o some extent on public
demand and the possibility of mass production  Because of this it 1s
quite probable that the newer drugs may eventually become cheaper
than the parent subsiance to synthesize  Until this occurs, however,
cortisone witt probably remaim the drug of choree for atl routine cases 1
spite of the fact that the others appear to possess sigmificant advantages
over 1t,

Hydrocortisone was formerly reserved for patieats who exhubited
primary resistance 1o corusont or whose toxic : therapeutic ratio was
so narrow that was Iy 1 d by the nsk of
serrous sde-effects It ts about twenty or thirty per cent. mose potent,
and this does not appear to be assocrated with a corresponding mcrease
10 toXicity 1 most cases  As a resuft the gap between the manten-
ance and the tomc dose may be widened sust sufficiently to allow
therapy fo continue 1n cases where #t would otherwise have had to be
withdrawn.

1t is probable that the advent of predmsone and predmsolone will
oust systemzic hydrocortisone from practical therapentics, but 115 100
early to be sure of this yet. These new drugs are about four himes as
powetful as cortisone on » weight-for-weight basis. 'l‘h'exr action also
appears ta start far more rapidly and the * rebound ™ relapse when
they are lef} off is also mare intense, 5

From the articles whick have so far been published, and from our
Timited expenence, it seems that they will accomphish all the therapeutic
effects of cortisene, The mcxgl:ncc of miost of the sxf;:-cjﬂ'ecm appears

ut the same, except that there are & Teports i’
?l‘xz:t :here 154 ;nghex? mncidence of peptic wlceration and possibly also
of psychoses. The great advantage ciamed for these drugs, apart from
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their r

kable potency, 1s téle negﬁgibleL effect whigh they have upon

to switch a patient from cortisone to prednisone 1f any of these com-
phications develops in the course of therapy to an extent which might
Jeopardeze 1ts continuance. The presence of dyspepsta would be a
relative contra-indication to the switch  We have not enough evidence
to state defimtely whether facial mooning and other cosmetic side-
effects can be diminished by the use of p: i Our smpression so
far 15 that they are about the same as with cortisone.

Another legiimate reason to switch a patient from cortisone on to
predmsone would be the development of resistance to the former.
In a recent trial fourteen such patients were switched wathout their
knowledge Ten of them imp d derably, both suby ly and
objectively; four of them noted no mmportant difference, but the
significant thing 1s that none of the fourteen, when asked, preferred
the cortisone to the predmsone.

According to present information there is no detectable difference
between the clinical results ob d with predni: or predni:

The dosage and the results appear to be 1dentical

There are some who advocate the routine use of alkalies and other

prophylactic measuresﬂ aéain:t peptic ulceration 1 every patient
A 1+ Fara PRt . S i

that this 15 a practice which 1s not to be recommended, because it adds
to the cost and confusion of steroid therapy.

12, Deterioration on Long Term Treatment

1 [P —_—lt st

Jectrve Hlare, which 1s so commonly seen in these pattents?
}f one decrdes that 1t 15 a genwne relapse, the next poiats for con-

at length elsewh
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The distinction between these four possibilities can be extremely
d;ﬁisuh and somemjnfs tmpossible.  Nevertheless, although we can
. N PR Loy D0 Y

the problem anses. At theé moment we confess that our verdict must
often depend to some extent on an nspired guess

The logical counter measures which are indicated would be different
1 each case. For example, a temporary and largely subjective flare
can etther be ignored or can be covered with an extra supply of
analgestc drugs untilit has settled. We have discussed earlier the method
of “tailoring the dose™ which can sometimes help to meet this
contingency

If the flare appears to be due to the gradual development of drug

adaptation ™ to drugs in rheumatoid disease. We are, however, con-
vinced that 1t 1s a frequent and real occurrence and that st is not peculiar
to the steroid group of drugs It explamns why it is usually the first
course of gold which does the patient most good, subsequent courses
often being very disappointing. The same tend: 15 frequently seen
in patients who respond d Ily to ph in the early
stages of 1ts admimstration

1f there 1s evidence that the deterioration 1s due to a true flare and
spread of the disease, the logical counter-measure 1s to mncrease the dose
of cortisone to the lumts of safety in an effort to suppress it. Any
adjuvant measures such as latge doses of asprin or even of phenyl-
butazone are legittmate 1f the flare defies the raised cortisone dosage.
It would again be ble 1n these to change to one
of the more powerful steroids 1f one 1s forced above the safety level with
cortisone.

There are occasions when one has to break one’s own rule that
the marntenance dose of cortisone should never be above 100 mg /day,
in order to deal with these cont; We have Ny arrived
at very large daily dosages 1n these circumstances without apparently

) * - b= —=« =+t constitutes one of the relative emer-

. sat “ hypercortisontsm ™ wl;en 1t s
dragnosed has been discussed fully in an earlier chapter and will not be
repeated here

13. When and How to Withdraw Cortisone Therapy

There are three common reasons why one may wish to discontinue
cortisone  They are, 1n approximate order of frequency:
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(1) Because of an unsatisfactory response
(1) Because of stde-effects which are either dangerous or mtolerable
to the patient.
(i) Because one suspects that the patient may have gone imto a
relative or complete remisston and no longer requires the drug
(1) Unsatisfactory response. This may be erther * primary* or
“secondary ™ By a “pnimary  poor response we mean that the
patient has never dertved significant benefit from therapy from the
commencement. 1¢ may be that he is, a priors, an unsuitable case who
should never have been selected, or he may show an unpredictable
degree of cortisone resistance A more common situation 18 where a
physicran 1s driven 1n desperation—all else having failed to provide
relief—to carry out a therapeutic tnal with sterords. He may hope that
although the patient does not fulfil many of our cnteria for long-term
cortisone treatment he will prove to be unusually sensitive and dertve
some comfort from low and safe doses of the drug
We have confessed that our criteria are relative and not absolute,
and that we frequently obtain both pleasant and unpleasant surprises
even when we adhere stuictly to them  We must therefore not be 1n-
consistent and decry such empinical tnals even though the majonity
are doomed to disappointment. We do insist, however, that the
physictan must have a clear conception of what he 1s domg from the
Ranmmnon Vet it
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cases and be prepared to admt defeat before the dosage ever reaches
the lox‘xcny range In the case of cortisone, we would consider any-
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more difficult as the tral 1s extended beyond this period

By a *“secondary ™ paor response we are refernng to the patient
whose mutial response was it y, but who dually seems to
denve less and less benefit for reasons such as those discussed 1n the
last section If all the counter-measures mentioned there prove un-
satisfactory, one should decide to cut one's losses and discontinue

erther 1ly or pe

(1) Side-effects. These can be arbitranly divided 1nto two groups
The first of these consists of complications which may seriously en-
danger the patient’s well being, such as severe osteoporosis or uncon-
trollable dyspepsia The second group consists of those which are
unpleasant and distasteful to the patient but do not meur the risk of
permanently mmpairing his health Inevitably there 1s a hinterland
between these broad groups (e g sterord diabetes) where the complica-
tion 1s certainly serious but where there 1s Toom for controversy about
the advisability of contmmng treatment

Ignonng the second group for the moment, one can dogmatize by

'
il




74 CORTISONE THERAPY

saying that the threat of a dangerous complication leaves no alternative
but to stop treatment as soon as possible.

In the non-dangerous group, the clinician’s discretion must be in-
fluenced by the patient’s own susceptibilities. Indeed the patient will
...... TR AP S W i B Stnast i Dieif S e O

. Vo s .t
naturally vary enormously according to such diverse facfors as age,
personal vanity, social status and occupational commitments, not to
mention the severity of the disease.

We strongly recommend that in each case the physician takes the
patient entirely into his confidence, tries to weigh up the indications
and contra-indications for i t as ly as he
can, and then gives the p|ati4ent an appm;lum’ly to consider them in his
- et AW er oo ba Smnfn m Boiitin ML IfLa

iatan
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true remissions from cortisone suppression has already been discussed
1o another section. It can be a very difficult question, whose solution
may finally depend on a trial withdrawal of the drug. The deciston is
even more difficult when one is dealing with partial remissions versus
partial suppresston, because here a quantitative as well as a qualitative
assessment creeps in.

A further difficulty is that the symptoms which may result from each
reductton of the dose have to be differentiated into those which represent
the tissues’ temporary protest agawnst any reduction in the level of
crrculating hormones to which they have become accustomed, and
those which represent the true recrudescence of underlying arthritis
To some extent the same differential points hold good as tn the diag-
nosis of ““ hypercortisonism ", but in the present problem one can invoke
the aid of time, for natural withdrawal symptoms will always tend to
settle down within a few days, whereas the reverse may be expected to
occur 1n a true flare of the disease

With regard to the second part of our problem, namely how to
withdraw cortisone, there 1s very httle to be said that is not either

sense or knowledge. The wi 1 must be carried
out slowly and patiently. We can think of no emergency which jusufies
ot TR a4 au- e eur. 3 wele speed of
. . * 1 largely by
. o ' - ral rule we
. time, and a
, . [ + wo days.
4 th the dose
. . c ~ = authorittes
. - should be

el mmmmmanl ammian tn mammned anain with nant,
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since once the cortisone has been complet:ly wnhdrawn, the process has

to be started all over again with cor phin, and this can
be almost as tmublesome . .
Rapr AR ERGCARIOUE D SINCIY SR e '

14. Is Short-Term Steroid Therapy ever Justifiable?

The majority opinion on this question to-day would be 2 resounding
and confident “No ™, except in one or two very special circumstances
which will be dxscussed pres tly. We beheve, however that there

camaninn ;o mmefamacn and

to the patients. We believe that in a proportion of cases it can do
positive physical harm in that the rebound phenomenon may last a
very long time, and some patients appear to deterrorate permanently
from such an experienc,e. .

T oo e | PR

15 pamcularly reprehensible when 1t is done to cover a short hospital
admxsslon, so that the patient 1s discharged, so to speak, on the
* crest of the wave,” leavmg lus harassed general practitioner to deal

writh tha alenst s

swnally the rermission lasts two or more years. We are convineed from

“g_cne:uf that thes t ustl(y thc musery and damage

7, three
Most

of their
c:ses, and one claims !hat this oocun'ed in 24 per cent., whxch is quite
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exceptional. It is not clear whether this series included all the cases
w}}xo claimed subgective relief or if 1t was confined strictly to objective
criena
Writing in 1954, Hench gives the following six mdications for short-
term therapy
{1} Episodic thevmatoid atthritis;
(1) Pauents who are relatvely intolerant of the drug in usual doses;
(i1} Patients who need dangerously high doses to control their
symptoms;
(1v) Those patients who have relative contra-indications to the use
of these drugs, such as peptic ulcer, diabetes or nephrins;
(v} To assist or supplement shott infensive courses of physical
therapy or orthopzdic procedures,
(vi) Patients who are anxious about the prospects of fong-term
treatment

Of these we would only be prepared to agree to the first and the
fifth unequivocally The others seem to us to be too broad
their conception, and if followed hiterally might mvolve a large number
of unstitable patients m getting this temporary fillip to their morale,
On the occasions when we have relented an our imited cnitena, both we
and the patient have generally agreed in retrospect that st was not a
good wdea On the few occasions m which we have yelented without
subsequent regret, 1t has been because we have given a short course for
a pre-arranged penod and for a speafic purpose  Most important of
all, we have obtamed n advance the complete co-operation and under-
standing of the patsent concerned.

As an example of this we coukf quote the chair-bound arthritic lady
who was deternined to carry out & concentrated period of secial
engagements which were wital to her husband’s career Her anxety
lest she should be too crippled to stand at the various receptions
seeted 1o s to be a reasonable justification for helping her over this
stressful period  But we did so on the strict understanding that she was
not sumtable for Jopg-term therapy, and would almost cestainly relapse
comptetely when we withdrew the drug

Her stowcssm and welluntegrated personality were other factors which
we took mnte account in sgreeing to help hermthis way  Qur confidence
1 her was well rewasded by her overwhelmung gratitude and we have
been able to help her in this way on subsequent occasions

Indeed, 1f we could have found a simple way of defimng this type of
case we wonid have wcluded 1t as a third unexseptionable erterion for
short-term therapy Since, however, m cach case there are so many
diverse factoss to be considered it 1s a problem which 1s best left to the
duscretton of the physictan m charge .

With regard to the other two unexceptionable eritersa, the fitst—
episocic rheumatosd arthritis—s self-gvident but extremely impor-
tant. There are, broadly spsak two different vancties of episod,
arthutis  The first, which 1s also known as palindromic rheumatism,
consists of & seres of short sharp bursts of activty mterspersed with
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periods of complete quiescence Sometimes these episodes occur with
remarkable regularity so that the patient can predict m s drary for
months ahead the days when he 1s likely to be hors de combat. In
men the rhytim may bear some definite relation to the mens-
IS O i S

comes evident that his progress has been mn lLle fgm,l of a series of
P - afaalat e

priendac af arthrifie satarcnans, PO

patient gradually becomes more crippled with each attack. “ ‘. .
Unfortunately the distinction 1s a Iittle artifictal since both varicties
S . f S teties

G wra Aalass thn mmand ~b amee cos LT o 4 1 ~ .

allow each eprsode to progress unchecked save by orthodox measures
Since this can be done with very httle nsk of causing complications
(unless the eprsode happens to be a particularly long one), we constder
that i the absence of an obvious contra-indication all cases of episodic
rheumatord arthntis should be treated with cortisone or one of its
analogues,

The second of Hench's mdicattons with which we agree unequivoc-
ably, referred to its use for covering an mtensive period of rebabilitation
or an orth di such as It and 1ts
physiotherapy

We ching to thus belief despite the evidence of a controlled trial
pubhskcd m 1954 Thus trral concerned mamipulation of the knee jomnt

Pt

recerved manmputatron, phystotherapy and codeme.

Whilst we have no particular critictsm of this tnal, we feel bound to
record that 1ts results do not accord with our own expenience. In
addttion, we have saught the opunon of many of our orthopzdic
colleagues who have had considerable practical experience 1n this type
of therapy We found that, with varying degrees of enthustasm, they
agreed with us that the reactionary pan and spasm which occur
following the manipulation of arthrstic joimts can be largely suppressed
1l adequate doses of cortisone are given Not only is thrs far more
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this purpose, 1t is quite legitimate to use a short course of steroid
therapy, provided that the patient understands completely the object
of the manceuvre. We have had both successes and failures when using
cortisone for this purpose, and we wish to stress that we do not recom-
mend 1 as a routine procedure, but as an occasional method of helping
an ambitious but frustrated patient

15. Does Steroid Therapy ever provoke or delay 2 Natural
Remission or Relapse?

This problem has been hinted at several times in the course of our
discussions. However 1t is a point of such fundamental importance
that it deserves separate recognition even though we can produce little
factual evidence to support our opinions.

It 15 our firm conviction that these drugs have no specific action
e+l sembermal wretngtron v Linl alnannbacien fhin Aree. A mocedinoly

n any event, albeit far more gradually.
By contrast, we do not subscribe to the view expressed by one
American authority that the incidence of natural remissions is less than
normal in patients who receive long-term cortisone therapy. We have
stressed that the recogmtion of such a remusston is more difftcult when a
patient is iving full suppressi but that they occur with
normal frequency, we have httle doubt, 3 )
Apart from the well-recognized rebound relapse which occurs if
the drug is withdrawn toa rapidly, we do not believe that there is any
conclustve evidence that cortisone causes any other form of relapse,
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There are, however, some who believe that a systex“m'c spread of the
disease s more common in cortisone-treated patients than in the
untreated,

. .- o i PRI

PR PO Tt

tion and visceral spread of the disease, is one which has for long been
frecognized as an occasional mode of deterioration in untreated rheuma-
tord arthntics. Patients who relapse in this way eventually merge im-
percepuibly mto the syndrome of i d lupus eryth

They may even mamfest the so-called L E cells when their serum
is appropnately incubated.

The only points which remain to be settled, therefore, are whether
these changes occur signtficantly more frequently 1n patients who are
treated with certisone than in a ble group of 1l id
arthntics receiving no specific treatment 2nd, secondly, whether they
are reversible once they have occurred. Both these pomts are in the

RO e R,

to ignore 1t as a hazard in practice

16. The Clinical Deficiencies of Cortisone

Instead ofutrying rto summarize all that we have said about the
Alamn Af et . Tie . A

et ant o

possibility 15 a measure of the rapid developments 1n our thoughts
about the problems of therapy in rheumatoid arthritis

The Ideal Drug, Cortisone :

(1) Must consistently reverse the Reverses the signs and symp-
disease process as well as the toms, but has no effect on the
signs and fi 1 disease process.
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() Must be proof against relapse Consistently allows a relapse

when the drug is withdrawn,

(ii1) Must not be subject to habitua-

tion or tolerance,

(iv) Must not become a drug of

(v) Must have a wide, pred:

(v1) Must not be

addiction

4l

to occur. In addition it fre-
quently exhibits a * rebound ™
effect 1f the drug is withdrawn
too rapidly,

Frequently exhibits evidence of
these phenomena in practice.
The possible explanations are
discussed fully in the text.

Occasionally gives rise to com-
plete ** dependency “"—perhaps
* addiction ** is too strong a
word  This feature assumes
importance in relation to the
vexed question of * hyper-
cortisonism **,

Yotol drotabl

and constant toxicity® thera-
peutic ratio

Hasa ly
ratto which 1n many cases is
disconcertingly narrow,

The b lication:

d with
any metabolic upsets within the
therapeutte range

(vir) Must be sumple to admunister.

(viif) Must be suitable for out-patient

admrmistration by  gencral

practitioners

(ix) Should reverse symptoms with-

out producing sedation.

seem 1nextricably woven with
the therapeutic effect of the
drug

Can be given orally and is,
therefore, simple. It would be
preferableif it could be given in
a single dose instead of having
to be admmstered three or
four times a day

Can be started as an out-
patient, but 1t 1s preferable to
arrive at a maintenance dosc
while the pattent 1s under close
observation at hospital. Needs
laboratory and x-tay facilittes
Therefore not 1deal for general
practitioner use.

On the whole fulfils this cri-
terion, but may cause undesir-
able psychomotor stimulation
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(x) Should be specific and, there-
fore, of help dragnostically—on
the analogy of colchicine in
gout.

(x1) Should have a conststent action
on one or more laboratory ano-
males, which could be used as
a basis for controling the
dosage.

{(xi) Should not only reverse the
active disease process, but also
help in dealing with the existing
joint destruction.

{(xui) Should be cheap and easy to
produce 1 bulk.

Has a very wide range of
therapeutic activity and 1s by no
means specific

Has no such relable action and
no test is available which will

replace expertenced chnical
Judgment as a means of con-
trolling the dosage

Has hittle or no effect on exist-
mg jomnt destruction except,
possibly, to aid rehabihtation
procedures

Is expensive and difficult to
produce 1n bulk.

17. Suggested Plan for the Distribution and Administration
of Cortisone

Many adrenal sterowds are now freely available to general practi-
tioners  While in principle this 1s an excellent thing, there 1s no doubt
that close harson between the general practittoner and hospital chinics
is essential for optimum results

‘We consider that the situation 1s remarkably analogous to the
problem of looking after diabetics, 1n which speciality a very happy
relationship has grown up between the spectahist clinic and the general
practitioner. Accordingly we believe that cortisone climics should be
set ‘}xpLat convemint !mstxtals and that every arthnitic who 1s treated
vk slopnn Amiomm et Lot o s e 2.0 -

sarant tha seenetabla aene

two- or three-monthly intervals

(c) To be avatlable at all tumes to deal with the complcations or
problems that anse which are outside the experience af the practittoner

(d) To keep careful records as a basis for nvestigation nto the vexed
and important problem of case selection  Until this can be determined
on an objective, as opposed to mtuitive basis, cortisone therapy is
bound to remain a gamble 1n many cases

() To try out any new drugs for which anti-theumatic properties are
claimed, before they are released to the rest of the profession



CHAPTER 5§

INTRA-ARTICULAR INJECTIONS OF CORTISONE
AND HYDROCORTISONE

THE history of therapeutic mtra-articular injections in rheumatoid
arthritls in the pre-cortisone era was both sporadic and disappointing.
To mention but a few attempts: liquid petrolatum, Upiodol, procaine
hydrochloride, lactic acid and acid sodtum phosphate have had evanes-
cent vogues, but none is stll in general use and there is little or no
ob}ccnvc evidence that they act as anti-inflammatory agents.
t i ted that Thorn stton the first to inje
ST - L

After Thorn’s single injection of hydrocorusone, the early research
was perfarmed almost entirely with cortisone. Hydrocortisone was not
available 1n quantity for about two years.

Using a cortisone acetate suspension, most autharities claimed a
significant response in rather less than 25 per cent, of cases, Assoon
as 1t was apprecrated that hydrocortisone was the natural aoti-
infl y of the ! cortex, the fz
turned their energies to the even more complex production problems
assocsated with this drug, and by 1951 small quantities were becoming
available for research purposes

At once, its superiority over cortisone was appreciated whether it was
used in the form of its acetate or as the “ Free Alcohol ”, |

It was claimed by Hollander that partial suppression of inflammation
occurred 1n 90 per cent. of cases within 24 hours of the injection, that
the duration of benefit averaged about eight days with a wide and
unpredictable range from about forty-eight hours to several weeks.
No systemic e™ LA T S aEs sieeknien and ¢ dhosanent
injections seer

original one, - L

- - e e 4 ein hansana ne snace

subjective assessments, . .
1'{1 could be argued that since constantly repeated xqtra~amc'ular
jnjections are impossible in most cases, for purely practical reasons,

82
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and since in the mayority of cases the improvement is evanescent, there
is no justification for using hydrocortisone in this way as a routine
therapy. The injections are always unpl and painful,
they are time-consumung to perform, the material is expensive, and the
risks of infection and other technical catastrophes have always to be
considered however shght they may be in practice.

Yet despite all these perfectly legitimate objections, the current
fashion for this form of therapy has posttively snowballed since hydro-
cortisone first became available. One of the reasons for this is thatina
small group of cases the improvement after each injection lasts con-
siderably longer than ndicated above—sometimes a matter of four to
six months—and very occasionally a single injection may be enough to
provoke permanent remission in an inflamed jont. 5

Unfortunately, however, there 1s no way of predicting at the moment
which cases will behave 1n this way nor why they do so. Such results
are very impressive when they do occur, and it seems that optimism
rather than logic must to some extent he behund current enthustasm

It 15 safe to predict that the pendulum will swing back again within
the next year or two Eventually the aim must be to produce a test
which wiil enable the good responders to be detected so that we no
longer have to rely upon tnal and error.

Indications
Despite objections to intra-articular therapy, there are certain specific
and generally accepted indications for using it, and these will now be
summarized,
(@) In patients 11 whom one oOr two accessible jownts are pre-
dommantly affected, especially when such jomnts are the cause of
d tionate pain and d. bl is si i is fi 1
seen when the knees are the worst affected j
et o "

(f) T =t

m whe . Lo
beheve .
aspect .
the whole condition 1mproves.
() In clderrly, mfirm or other pa!lcm‘s to whom the oral ad-
PO ol S CERRN "

(M) As a preparation for, or after treatmemt by, orthopadic
surgery and mampulation, .
(v11) To reduce the size and discomfort which often anses from
swollen bursz arising from joints and tendon sheaths,
Disadvantages
The principal disadvantages of this type of therapy, apart from its
temporary nature, are*
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£\ TP wens®acs madn n conctin Famae Yamn i 3 e .

15
fu
by

re: . :
techmques.* However, hydrocortisone is re}narkably' innocuous
if not accurately placed, and seldom results in anything more serious
;lhan a temporary local pamn and soreness lasting about forty-eight

ours.

(ni) Approximately 2 per ce~t ~F m~tinmtn mmmans bn b o
tivity response to the drug anc [
hours following the injection,
serious, since 1t always seems ' .
treatment.

(v) The injection of hydrocortisone by mistake 1nto a tuberculous
Jount has been reported In at least one case a fatal miliary spread of
the disease occurred as a direct result of this mistake. Simular

who reported four cases of septic arthntis of the knee joint and two
of the hip joint within hus personal experience. This author naturally
commends an ultra-cautious attitude, and such strict aseptic pre-
cautions as would virtually preclude the imjections being carried out
as a ward or consulting-room procedure

However, Hollander and his group report that their incidence of the
same complication was only two cases of sepsis 1n a series of 8,000
1mjections, and that both of these cases were easily controlled by the
appropriate b The only pr which they advocate
are “ careful nstrument tech and th h skin .
In particular they do not feel that the weanng of sterile gowns or
gloves are necessary, nor do they use a local an®sthetic 1n the skin
most cases The majority of clinics m this country appear to conform
more to Hollander’s standards than to the more rigtd ““ No touch ™
techmiques, 1f only for practical reasons

‘We do, however, recommend the use of local procaine anzsthesta,
partly out of deference for the patient’s comfort and partly because
by doing so one 15 enabled to use a larger needle and to aspirate the
jomt before mjection We feel that this procedure constderaby
potentiates the effect of the hydrocortisone, especally when a very
Jarge or tense effusion 1s present Unfortunately, however, it does
take considerably longer to perform a complete aspiration and this

often renders 1t impracticable.
(vi) Funally, 1t mustbe stressed that the only type of jomnt m which

* See Appendix.
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bl 4

it s to expect b tisone to prove effective is one

of the injection 3 K .

To mject it, as 1s frequently done, into a chronically deranged joint
whose thickened tissues rep “ burnt-out ™ i and
whose synovial “ flurd * has the consistency of thick cream cheese,
is to betray a profound ignorance of the action of the drug. Occa-
sionally the patrent may claim a temporary subjective relief from such
an 1nj but a il 1mprovement s out of the
question.

DOSAGE REQUIREMENTS

These scem to have been worked out on an emprrical basis. We
believe that the schedules recommended in the ongmal papers and
copied 1nto the current textbooks are rather niggardly. They may have
been mfluenced ongmally by the very difficult supply posttion which
used to exist

In point of fact, there appears to be itle risk of overdosage, and apart
from the mechz}mcalrdlsc‘omfort which may result if the bulk of the

done.
A Iy we d the foll & schedul

Hip joints . .
Kl omts : . 4-6m!l  100-150 mg
Ankle joints .. . 4 ml. 100 mg
Elbows .
Shoulders . }3 ml 75 mg
Wrists . 2ml 50 mg.
Mud tarsal joints .
Acromio-clavicular joints 1ml 25
Temporo-mandibular joints m mg.
Sterno-clavicular jornts
Metacarpo-phalangeal joints
Metatarso-phalangeal joints 5ml 125 mg.
Interphalangeal jomts

Sometimes 1t 1s conventent to dilute the hydrocortisone and this can
e efievted quaie simply with Y per cent procame. Quite recently a
fashion has developed 1n some centres of adding 1,000 uauts of hyal-
uro‘mleas‘e as well Thf benefits clatmed for this measure are that it

wiucL p, ot exact local are more
articular work,

than 1 intra-
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We have had ljttle experience with this type of combined therapy,
but on theoretical grounds tt seems to be very tllogical, since one of the
acknowledged actions of hydrocortisone is its specific “ang-
hyaluronidase effect.”

RESEARCH ASPECTS

Apgrt from the .purely gl,mécal aspects which have just been dis-

EN

What evidence is available that hydrocortisone has an anti-
inflammatory action?

. (i} It greatly redgccs the total white ce‘[I content of the synovial

flurd and si ly alters the lymp : polymorph
1atio 1 favour of the former.
(1i) Synowial biopsies after injection show a definite dimimu-
tion of inflammatory infiltration
(i1} The viscosity of the synovial flurd—usually very low in
actively inflamed joints—nses rapudly towards normal,
The Jow viscosity is said to be due to a depolymenization of
the mucopolysaccharides in the flud.  Hydrocortisone
appears to be capable of effecting a repolymerization of these
substances
(iv) In inflammatory fuids, there 1s an increase m con-
centration of a specific enzyme known as aminotripeptidase
Its Jevel is roughly proportional to the amount of cellular
wnfiltration 1n the fluid and surrounding tissue 1t 15 con-
sistently reduced, often to normal levels, folfowing hydro-
cortisone mjections.
How Jong does the hydrocorhsone remain in the jomt after it 1s
mected? 3
A series of ““recovery ™ experiments were carmed out in
order to establish this point The results showed a very
vemarkable rate of disappearance.
Five munutes after the myection, only 60 per cent.
could be recovered,
Thirty minutes after the mjection, only 21 per cent
and
three hgurs i\ft%r the injection only 2 per cent.
i tha

s evidence

i) Hydrocortsone has been put nto a knee joint about one
ggur J'l’:e('orc it was due to be opened surgically. At opera.
tion, sections of synovial membrane were removed, the
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steroids were cluted and then analysed It was fo1
that a substantial proportion of the imjected steroid
firmly incorporated in the membrane.

(i) Subsequent studies with radioactively **labelle
hydrocortisone Tevealed with considerable accuracy b
much remamed in the fluid and how much had be:n

i PO X PO IRy

greater within the fluid than in the cells. »‘

potency cannot be explaned on the basis of their differ
solubilities and the varying rates of absorptton which m:
result from thts

(u) By contrast, if the concentration of steroid in
synovial b was d foll g 1dentical d¢
of the two drugs, it was found that hydrocortisone
stored 1n about double the concentration as comparec
cortisone In thus startling fact may lie a very import
clue about their relative potencies.

() l}nother iuggesuon was that cortisone had to be ¢
et e L 3Rt Lt ey EE

does not,
Ter rmmeton

imection into the synovial cavity?
The answer to this question 1s unfortunately * No *',
reason, however, 1s certamly not for want of trying b
due to the ical 1 already d w
preclude the accurate dentification of many of the m
?olites found on a chromatogram. In the future lies

but very real p ility that we may be abl
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identify not only each stage in the breakdown but the enzyme
which s responsible for it. The practical applications which
could stem from this knowledge are immense, We might even
Tind that one of the simpler breakdown products worked
just as effectively as .Eh" xz'arcut subsmncf. On amore g‘_cade-

PN

that the synovial membrane is capable of effecting a chemical
transformation in cerfain steroid compounds which have
‘been injected into it. What we still do not know is whether
the transformation is due to the membrane per se or to the
inflammatoty cells which infiltrate it. Nor is it certain that
such a conversion is essential to therapeutic potency. It is
believed that the metabolites found in the fluid are the result
of back diffusion from the synovial b
What of the newer drugs?
A number of analogues and esters of hydrocortisone have
been tried out by Hollander’s group in the United States.
Of these, only hydrocortisone tertiary butyl acetate appears
to be supenior to t'l}cn_parent compour csf:cxally as
L N e ot S N5 g T i

preparation despite 2 failure to benefit from bydrocortisone
acetate.

It 15 too early to say yet whether prednisone and predni-
salone will be effective 1n local therapy, although there are
encouraging reports from abroad. Itis understood that they
will shortly be available in this country for clintcal trial.
The 9-alpha-fluoro esters are unfortunately too dangerous for
local use because of the very marked fiuid retention which
they cause.



CHAPTER 6

THE USE OF CORTISONE IN DISEASES OTHER THAN
RHEUMATOID ARTHRITIS

Theanahant thic hanl o fan wa hava panfinad ane attantin tn tha

ultimately progressive diseases for which steroid therapy often seems
to be indicated. It is also the group in which most of the difficulttes
arise since long-term, continuous therapy 1s usually essential The
problems related to the drug aspect of therapy are simlar, f not identi-
- 'ca\, in other dlsﬁases in ths group. Therefore, in this sechion we can
e e T A e LTl

P RS

otherwise have been possible.
lThe third and most cogent reason 1s that the i\_uthor’s personal
A Tl e mpenete IR i e T EERE AN

znces avarable to us. )

‘We shall divide our review 1nto the following three categories:
I Other rheumatic disorders

1. Para-rheumatic disorders.

1. General medical conditions:

. Dermatologcal diseases

Gastrointestinal diseases

. Respiratory diseases.

. Renal disease.
Aoraioi e e

oW
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drugs which were .snfﬁcicgn for essential purposes, but grossly inade-
quate for unrestricted distribution, They therefore issued, on the

state, etc.) ‘ !
(i) Pituitary deficiency (Stmmonds’ disease, etc.).
(iii) Lupus erythematosus (systemic forms).
(iv) Polyartenitis nodosa.
(v) Pemphigus.
{v1) Exfoliative dermatitis.

(vii) Sarcoidosss.

(vi1i) Congemtal adrenal hyperplasia.

‘We do not commend this Tist as being exhaustive, nor do we believe
that all cases of the above diseases would of necessity require hormone
treatment. Tt is an interesting list, however, as 1t includes most of the
conditions for which, on occasion, cortisone has a life-saving
potentiality

‘We may now return to our survey of individual diseases for which

cortisone may be required,

L Rheumatic Diseases other than Rheumatoid Arthritls

(1) Acute ic Fever, The of therapy m this condi-
tion is notorously difficult since one is dealing wath the effects of the
drugs on the immediate signs and symptoms of the disease and is also
concerned with thewr remote effects in relation to the development of
chronic carditis.

In some cases this does not manifest itself for many years afier the
acute illness, and indeed, the severity of the heart lesion does not cor-
relate at 11 with the intensity of the ongmal' attack. It vlvill there-
Potmt 3

P rmed on left atrial

T D that our chimcal
indi i ) be histological
indices of activity are crude. For ple there can
evidence of theumatic actwvity, 1n the form of Aschoff bodies, 1n cases
who have long since been considered to be quiescent from a clinical

int of view.
pog;sgite all these difficulties, there have been some detailed controlled

eriod. . R .
We know from recent histological studies perfo:
d d duting valvul
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studies, culminating in a co-operative study in which six British and
five American centres took part. This trial set out to compare the
R Yer o S i St

steroid group to relapse for a limited period on cessation of l;:egtment

judgements. The omens, however, do not look very hopeful as regards
the superionity of the new forms of treatment over the traditional.

As soon as these results were published there were the inevitable crop
of eritieisms about the conduct of the trial, notably about the rigidity
of the dosage schedules and the fact that the treatment had to be cut
after an arbitrary period, and not as indicated by the mdividual case.

Coupled with these detatled criticisms were the convictions of many
promi! lists 1n 1t fever on both sides of the Atlantic
that these drugs do play an important part at least in individual cases
of rheumatic fever. Reports of dramatic recoveries in patients who had
congestive heart failure, who would probably have died had they been
treated with salicylates alone, lent force to these convictions.

We are now awarting the results of a series of trials 1in which very
much higher doses for very much longer periods have been used.
Preliminary results have been published and give some grounds for
optimsm In addition, the advent of prednisone has removed one of the
hazards of this type of therapy, namely that the embarrassment to the
Ecarta from the drug-induced sodium retentton might outweigh the

N St e e i gt S SR S 1

orthodox treatment 1n cases of acute rheumatic fever, we argue as
follows, on the basis of ssmple logic and a hmuted expernence of looking
after these cases 1n a rheumatic fever unit in New York:

. In cases who show no clinical d of cardiac i ,
xt‘_pos‘s‘n_bly doeslneg :nat!er whe'the’\; they are treated by salicylates,
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carditis can occur in an asymptomatic disease, it scems reasonable to
assume that it may occur with even greater facility duning an acute
Ghraloe- 2 rr * " Qur chowce

havmnatin am cnda ae o fe

R . L its scientific
. T ot .alizations in
support of our personal views.
Vahmilae laciang af tha lanet maceds fomme ooy imeaam 2 Lo 4%y conatun
¢ . ' L.
a . . .

and duration of this inflammation, the subsequent scarring might
also be mimmized. Therefore, the risk of ultimate stenosis or 10~
competence should be Jessened.
. We have already recorded that certain unequivacal manifestations of
such as the rh ic nodule, the systolic murmur and
the raised sedimentation rate, resolve significantly more rapidly with
hormones than with salicylate treatment, More recently, two American
authoritics have published results showing that if high-dosage therapy
18 instituted within a week of the enset of symptoms, carditis will be
rapidly relteved in 84 per cent. of cases, and only 6-4 per cent. will be
left with signs of cardiac damage at the end of their attack. However,
if therapy is delayed beyond this period, the incidence of delayed
cardiac disease 15 about 49 per cent. The dosage advocated in the
latest American publications ranges between 300 mg./day for six to
eght weeks in one series and 500 mg /day for two to three weeks
followed by a slow decrease until all the signs of disease activity bave
abated. A fall 1n antistreptolysin titres is said to be a good guide to
cessation of activity.
The matter ts still sub judice and we have had little experience in this
country of the use of such large dosages In spite of this, however, we
feel conrﬁd‘ent that the stemxdrdrugs wgill eveqtuglly prove to be the

Y- 4t -hsence
» used
wrdiac

involvement
(1i) Aukylosing Spoudylitis. In the pure form of this disease, the
arthnts 1s mainly confined to the spinal column and the sacro-tliac
joints, with occasional involvement of the hips, the shoulders and the
knees. We shall confine our discussion in this section to this type, m
contradistinction to the mixed peripheral and central syndrome which s
more commonly seen 1n 1th Unit;d States of America, and which
. L the large majority of
N ' . ' . g therapy are largely
. L. 1d stiffness and, as 2
corollary of this, the prevention of deformuly :z'nd‘ nnky‘l‘ospvgf vita}
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for a short time in order to cover an i ive pertod of 1
or an orthopzdic manceuvre.

which seems so self-cvident, because of the surpnising frequency with
which this type of patient is referred to us for advice as a ** failed
cortisone case ”

Ina publxshed study comparing | the eﬂ':ct of comsone and deep

X-ray ** on
the dr . her.
These ted,

despite some early experimental ork on animals which suggested that
the misks of radiation sickness might be enhanced by cortisone. In
some cases, their combined use appears to have a complementary effect
on the patient.

In about 20 per cent. of spondylitics, iritis or widocychus is Lable
to occur at some time as a complicating factor. This mnflammatory
lesion responds very well indeed both to local and to systemic steroid
therapy.

One word of warming: The incidence of peptic ulceration in ankylos-

dylitis is said to be higher than in the general
populauon If this 15 so, it is posslble that ih: use of predmisone and its
derivatives wll be contra-indicated 1n this disease in view of the notorious
reputation which these drugs have for causing peptic ulceration even in.
non-predisposed people. 1t 1s too early to dogmatize yet on this point
on the basis of our limited experience,

To summanze these ponts; 1t scems as though steroid therapy will
be the drug of choice in an even smaller percentage of cases of ankylos-
ing spondylitts than the 10-15 per cent. which we estimated for
rheumatoid arthritis Its masn indications are 1 early and progressive
cases whlch cannot be otherwxse controlled or to cover short periods of

or d Finally, it is
almost always indtcated Iocally or systemically 1n cases of 1ritts or
iridocyclitis.

(in) Juvenile Rheumatoid Arthritis: Still’s Disease. This disease may
remain active for many years and may even contmu beyond puberty

develop as a result of i with )r rowth

As in the adult form of the disease, cortisone can be very helpful in
preventing the former hazard, especially in association with appropriate
physiotherapy and splinting.

It was feared at one time that it might have an adverse effect on
epiphyseal development because a general retardation of growth had
been reported when these hormones were admimistered to young and
growing animals for prolonged periods However, these fears have
proved fo have been unfounded 1 practice, though it is not yet clear
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whether steroid hormones can accomplish the reverse and stimulate
normal growth to take place by suppressing the inflammation which
inhibits the epiphysis.

Another frequent complication seen in prolonged attacks of Still's
disease 1s the development of amyloid changes. Here again the effect of
cortisone on amyloidosis is far from clear. One or two well-
authenticated reports have appeared describing the onset of this
. * A .+ gcortisone. How-

. “this phenomenon
» . nfirraed, it would

- ! ' g 1 o)
neutropenia and lymphadenopathy (in adults * Felty’s syndrome ™),
marked improvement in all these features has heern rcporle‘q ‘from

metammn Vet | PSR R S

—in the case of babies—~mobilizable. .
For small children, 1t 1s usual to start at about a half of th'e egu‘(vilcnt
+ A B 1t o e Al m mmand A A e Aana

oS Ch e, &
aemeeat mn manteeda sme A mmink @ o aaman a3k s
any harm. .. - e -
.
e R . LI} .
at,_ e e e s taieslas e ofmanionts

’ post-
given
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in any individual case may be a difficult one involving a weighmng-up of

many different factors.
(v) Intermittent Hydrarthrosis and Palindromic Rheumatism. These
o “3 8 heamsbon meedte Lo om st

therapy when the condition is widespread In doing so we almost
certainly will not alter the natural history of the disease sigmficantly,
but we have already expressed the opinion that when these drugs can
be used as suppressors of symptoms without taking any nsks, 1t 1s
justifiable to do so. Thisis an 11 ple of such a

and safe application In addition to this, one occasionally seems to
upset the intrinsic " ° -0 h B .
episodes. The pat

appreciable time.

but 1 our experie

condition has been discussed more exhaustively in an earlier chapter.

. (vi) Reiter’s Syndrome. This, bemg an acute, and usually self-
limitimg polyarthntss, associated with urethritis, purulent conpunctivitis
and kerat‘odcrmm blennorrhagica, should be an 1deal condition for
e v S R T D

e AP Tedand

1ot use 1t routinely nowadays.

The published [iterature on the subject 15 a Lttle confused, but we
cannot do better than to quote from the latest edition of Comroe’s
textbook of Arthritis, which states categorically that steroid therapy
sfmul‘d not bg tpcd mn Ehesg c?sgs_:‘. . at least until antibiotic (usually

wuy Goul. Une ol tne eariiest properues of COriisone to be Iully
described was its marked uricosunc action This, combined with its
potent anti-nfl Yy properties, ly gave nise to high hopes
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whether steroid hormones can accomplish the reverse and stimulate
normal growth to take place by suppressing the inflammation which
inhitnts the epiphysis.

Another frequent complication seen in prolonged attacks of Stifl’s
disease is the development of amyloid changes. Here again the effect of
cortisone on amylodosis is far from clear. Oune or two well-
authenticated reports ha d describing the onset of this
compheatic= =27t st e - e L
ever other
under the i L L O
Tepresent in 1ts own right a strong indication for treating all persistent
cases of Sull’s disease with costisone.

When rheumatoid arthritis is inted  with spl 34
neuwtropema and lymphadenopathy (in adults “ Felty’s syndrome ”),
marked improvement in all these leatures has been reported from
cortisone therapy. Pyrexia and pericarditis are ather features which are

Wl Hrsspritey it

1

e ettt e sty et gl

G - t o ease

¢ Enesvamnla we

o L . I:,.,..__.A. B e e L1
ay harm. [ O S B N T

CASE 1> EXCEISIVELY ILLULL QU LIS L6 SIS0 Waibisitensy v wpvesssr s
S R R L

alt, . L. .

fortunately it occurs predominantly in just that group of patients
whgxl:\ we have s);igmazized as dotng badly on these drugs, namely post-
menopausal females, so the decision as to whether it should be given
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as soon as an wmtravenous infusion of corticotrophin was commenced.
‘We have no accurate knowledge of how 1t works in this condition,
except that it seems to *insulate * the skin, hiver and bone marrow

temporanly from the circulating gold whilst 1t is being eliminated.
(x) Osteoarthritis. We can state with complete comviction that
there are no indications for the systemnc use of these drugs esther in
T T : A " elieve that the mis-
+ 1 osteoarthritrs (as
5 LR 1 arthritis, 1s a not

JULEYURNL CAUSE O 50 Clied  1aied COTUsone tuerapy

By contrast to this rather dogmatic statement, we believe that there
are many and mmportant indications for the Jocal use of hydrocortisone
Ec?tatc In osteoarthritic joints If these are judiciously se}_ected, we
Sl e s T e T T LS L e g Z

Accessibility is another factor which is important mn choosing this
bttt e sor Tl il

and ankles. One of the best joints to treat is the first carpometacarpal
joint of the hands, which is so frequently afflicted by a panful and
itractable form of osteoarthritis, especially 1n women,

. Unfortunately, for technical reasons, this type of mjectton therapy
is not practicable in the osteoarthnitic jonts which cause so much pain
and disability 1n the vertebral column.

It is impossible to predict 1n any given case how long the relief wall
la§t. but 1t 15 likely to be far longer than with active rheumatoid arthritic
Joints. The doses, however, are exactly the same as with this disease and
will be found on page 85.

‘We would stress again, n conclusion, that 1t 1s futile to expect good
results from the imyection of chronic d Jomts with ad
radiol changes by hyd tisone Such jomnts at best
can only respond by short periods of largely subjective relief.

x1) Nom-Articular and Peri-Articular R i

(A} Systemic Therapy. Many of the ongmal claims for cortisone,
especially i the lay press, were that 1t was a cure for ““ rheumatism .
To the layman the term rh a h
entity which includes the entwe range of pawnful musculo-skeletal

disorders. Hench once defined the term as  Any pain occurring within
a mile of a joint! "

Needless to say, there resulted an 1mmediate 1nvasion of hospital
clinics and private consultng-rooms by the hosts of perennal sufferers
who form the solid core of rheumatological practices, all staking their
claims to treatment by the new wonder drug.

‘Whatever diagnostic classification we use to describe these patients,
there 15 usually a small residue for whom we are forced into the
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that here at Jast was the ideal drug with which to treat and prevent acute
attacks of gout,

The almost simultaneous discovery of two other potent drugs for the
treatment of this condition, aud the fact that cortisone therapy had one
serious drawback, led to its rather precipitate abandonment before it
ever came into geperal use,

The unexpected snare which ruined its reputation was its tendency to
allow a rebound attack o withdrawn prematurely. Sometimes the
withdrawal attack was more severe than the initial one which it sup-
pre.sscd, ‘and. this Ied_ Eo 2 vx‘cioug ‘ci'rcle and 2 1hcrapc_uu'c quandary as

an acute at‘r‘ack of gout, colchrcine in doses of 0-5 mg. t.d.s. should be
DA

oot ' " v, ! :
phenylbutazone have more ot less rendered it a superfiuous drug for this
purpose.  Phenylbutazone can be given intra-musculatly 1n Jarger
doses than are copsidered safe when it is admisistered in chronic
conditions.rsince‘_ thc_'dangcrs of toxxf effects are ne};liglirblc \vh:n itis
v . R T P b la am avbnsmanle affantiva dman in

the same result A L. . | s e s

using hormont therapy over a long perod (if not permanently) m these
patents, .

Although for these reasons cortisone and its derivatives have been
ousted from a practical pomnt of view 1n the routme therapy of gout, it
15 wise to remember their potentiahities for those rare cases who do not

L. 2an atm e Arathan an apan muobae racnonse than thev ¢an

certawnly warrants a separate mentton. 1t 18 3 littie 1romcal 1uai one ui
the unequivoeat uses of the new drug is to cover up the defictencies of
1ts most important predecessor. Hawever the fact remaims that in
sosiows forms of gold peisoming, the administration of soluble cortt-
cotrophin is urgently indscated. It scems to protect the patient dunng
the appreciable period before Bntish Anti-Lewssite starts to take
effect.

We have seen severa
have died, in the prestero.

] cases who in our judgement would certainly
id era, making the most remarkable recoveries
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We try to select patients in whom the shoulder moyement is hmited
by pain and spasm (more than by adhesions). Such joints are usually
also tender to firm pressure. A patient in this phase usually finds it too
painful to carry out effective mobilizing exercises, therefore the capsule
becomes bsi ively more adh In thcsc and

ot g c . e lal

seems 1o act more quickly and there are fewer rebound phenomena

cauldbe btained by i i alone. IF not wcusually

arrange for a mampulatwn undcr anasthesia on about the “fourth day.
It is witally important in our opinion that the Ehy‘sxothgfa‘pxst shoulq

continued 1n doses of 40 units per day for another three or four days.
It 1s then decreased by 10 umits per day untl it is withdrawn entirely
between the eleventh and twelfth day.

Lt e SR SO L

which for obscure reasons undergo a spontaneous resolntron fairly
——tea e e wava 1

P TP TR .

penarticular affection of the shoulder, assocza(ed with a severe and

disabling vasomotor upset 1z the hand In some cases it appears to
merely an of the of the ““frozen shoulder™

which we have just described, but more frequently it is associated with a

cardmc dlsord:r such as a corenary lhmmbosls It is an intensely
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Tor vk P Hoamiall

unsatisfactory label of * chronic T
known as “ fibrositis **, i
X! i mtfres}u}_g 1o reflect and to try to explain how the confusion

ganaa, and f‘l}elaCt that this diagnostic group includes a high pcrc‘cnt&gc

of cases of ** psychogenic rheumatism ™, these cases being notoriously

su%gesyble tg any new form of therapy.
. ot oy

“y " , ) ' .

ar : . . .
which . - :
cases ¢z - . v
the most expertenced clintcrans. It is therefore probable that some of
these—who would be expected to respond well to cortisone—were
included in the early claims.

This point 1s emphasized in mutigation of an otherwise categorical
statement of our opinion that thete are no indications whatsoever for
the systemic use of cortisone or 1ts analogues in non-articular forms of
theumatism
. Periarthritic. With regard to periarticular conditions, the one which
immediately springs to mund is periarthritis of the shoulder collo-
qula)ly'kqolwn as * the ‘fgozen shoulder ', Here again we are ina

in this condition.
From our experience, we would conclude that in the chronic stage of
1d. 5 el >

peniarthnitis of the sh hich is often p ystemic corti-
sone 15 unlikely to be of any help 1n hastening recovery. However, in
the acute and punful phase, it 15 our impresston that a short course of
cortisone or carticotrophin will provide symptomatic reltef and will
hg}xg the phystotherapust in her efforts to prevent the shoulder becoming
stiff

lations 1 the acute or sub-acute phases of the condition. ) i
We cannot truthfully claim that early mampulation under a ** corti-
sone umbrella ” is mnvariably successfuLl as so much depends on the

co-operation of the patient and the of the ph; therap
1l h ipulati We are confi however, that we never

's range of movement by this treatment, and this used
rly manipulation before these drugs were avalable.

g the
reduce the patient’
to be the risk of e
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soon as the patient returns to the occgp‘ati‘on which ‘calis.ed 1t.L !t is

vcry pamful unless they become tense. However, they are frequently
very table, and htly for the patient. To

monly requires treatment are the ulnar olecramon bursa, the bursa
arising from the dorsal tendon sheaths of the wrst and ankle, and the
1schial and trochantenc burse

The ‘“Rotator Cuff Syndrome™ at the Shoulder including Sub-
deltoid Bursitis and the The results of i
around the shoulder depend to a considerable extent on the exact
locahz.auou of the leslou As a corollary, 1f the lesion consists of a
therapy of any sort 1s hkely to prove

useless.
The lesion w}uch responds better than any other round the shoulder
is acute or u: In the majonty of cases,

one myectron of 25 mg, hydrocortisone will completely cure the cond:-
tion if 1t 1s accurately placed. Sometimes it is also desirable to inject
around the biceps and coracobrachialis tendons which are frequently
very tender in this condition.

Acute subdeltoid bursitis ds very d to an
accurately placed into the bursa. However, 1n the chromc adhesive
variety we have not been impressed with the results of injection therapy,
nor have we always found 1t easy to be certain that we were in the bursa.

In our hands, chrome bursitis of the shoulder,  frozen shoulders ™
as described in the last section, responds very poorly, if at all, to local
1njections into the joint cavity

Acute Ligamentous and other Soft Tissue Sprains. We have had
little personal expenence with athletic or other traumatic injuries, but
there seems to be general agreement amongst those who do treat these
condmons that recovery can be considerably hastened 1f a mixture of

tisone, d: and 15 d into the
injured tissue, We should,1n falmess, add that at least one acknowledged
anthonty on the subject COnSlders that equally good results are obtain-
able by the use of the procame and hyaluronidase alone, and that the
use of the hormone is superfluous -A carefully conducted trial 1s
required fo settle :J.us pomt finally, We bavc wsed hydrocortisone in-
Jections 1n cases of ct p stramns with very
satisfactory results.

Localized * Muscnlar Rheumatism.”” Although the pathology is
completely unknown, we cannot blind ourselves to the fact that we
meet occasionat cases of acute localized muscle pain and tenderness,
Very often it is possible to eliminate this local area of pain completely
by an injection of procaine. However the reh:l' 15 usually evanescent,
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is strongly ipdicaled. For obvious reasons, few of these cases will be
fit for the rigours of manipulation or indeed anything more than the
mildest of physiotherapy.

(B) Local Therapy with Hydrocortisone. There are many non-articular
and peri-articular conditions which benefit considerably—sometimes
dramatically—from the local injection of hydrocortisone acetate, These
injections are usually not difficult to perform, but naturally the more
accurately they are placed, the better will they succeed. Careless or
ill. idered techni are therefore to be deplored.

Sometimes it 15 desirable to increase the bulk of the injection by
diluting with procaine and as has been described in another context, there
is a recent vogue to add hyaluronidase to the injection in order to
spread it more widely in}hc tissues.

e Link thic birma AF tranbmant {0 nae

@ =~ ~ed arrlnn A
ticula '
Ext LR L L
and g . .
habit " ' LY
cent, *
ligame . . T .
anesthetize the entire area of tenderness in order to guarantee a
successful result. If1tis necessary in order to achieve this, we sometimes
use double the quantities mentioned above. .

We always warn the patient that it may be ?xtreTely ‘Pamful for

. R . . \
Teually
. Cdis-

T

en m tamamd cmtant an nen smaladad

disabling condition,
De OQuervain’s Stenosing Tenovaginitis and other forms of
Tenosynovitis. Many early cases of de _Querv‘aln“s syndrome, CPP.EC

Addveses voge ot 2 ! “ - o fen afila oL alanad

ultitately satisfactory in most cases, aIDOUEH & 1eldpat Way waur ws
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(1) Disseminated Lupus Ery tosus, This disease can present in

il health, *

The decision as to whether such cases merit cortisone therapy on the
basis of a laboratory test alone is a very controversial one, especially
since the specificity of the test is considered suspect by many workers.

Our own attitude to such problems is to treat the clinical aspects of
the dlseasc on theu' own merits but to watch ] pq't‘lcnt very closely for

A R i A

sple;'mmeg;aly, i’lepatomcgaly, hypértension, cedema, pyrexia, a spread
of the rash or the development of purpura. These are all ommous
signs of a disserunation of the disease usnally demanding cortisone
therapy.

This insidious type requires far more c}
. il YRt P

it al‘ judgmentt than one

By contrast, the cerebral signs and symptoms may prove to be
extremely perplexing A hability to epieptiform seizures and to
organic psychoses is a well-known thazard m this disease. Electro-

b 1Al e 3ten mmn e mointhe Pl 3 A emi i .
decide whether to reduce the dose on lhc assumpnon that the condition
is drug-induced, or to raise the dose to formidable heights 1n an effort
to control a suspccted nflammatory process in the bran  In one such
case we have had to increase the dosc as high as 600 mg. cortisone per
day before our temerity was dbya p of the
psychosis.

Our impression from seeing several cases of psychosis arising in this
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and in these circumstances it is well worth while to repeat the injection
with the * cocktail” recipe of hydrocortisone, hyaluronidase and
g 1 T ARy e N .

underlying cause. The hyaluronidase should in thcor‘y help to spread
the injection where the Iesion is not completely localized but as has
been noted, there is some doubt about this on theoretical grounds.

Temporo-Mandibular Arthrosis (or *“the clicking jaw syndrome”).
This is strictly an intra-articular rather than a soft-tissue use of
hydrocortisone, but it is recorded here for the sake of convenience.

The pathology of the condition 1s not fully understood and the
therapy usually unsatisfactory unless there is a specific and reversible
dental anomaly causing a chronic strain on the joint. Intra-articular
hydrocortisone has been tried in these cases largely on empirical grounds
and on the assumption that there 1s a chronic inflammatory element.
Apparently a small percentage of cases do respond very well and the
therapy, although unpredictable, is always worth trying.

II. “ Para-Rheumatic Diseases **

The term * para-theumatic diseases” has been coined by an
Amencan group as a convenient alternative for the unwicldy term
“ Collagen vascular diseases . Under this heading, we shall discuss:

[0)] d lupus erytt

(ii) Scleroderma.

(in) Dermatomyositis.
(w) Polya‘rtcnus n(r)dgsa,

selves to the major differences between them. .

The outstanding differences are that, unlike simple rheumatord
arthntis, each of the four diseases n the present group is potentially
SUNTR R AL PRI~ EAEr S i At e v

Two conclustons may be deduced from these facts, 1n the first place,
it is justifiable 1 these diseases to take far greater risks in selecting
patients for treatment and 1n the dosage at which one 1s willing to
maintain them. Secondly, there 1s no justification for delaying the
treatment as one so often does with theumatoid arthntis, in the hopes
that a spontaneous remission will occur or a safer treatment suffice.

We shall now discuss a few specific pomnts about each of the condi-

tons of this group.
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irreversible dense sclerosis and vascular obliteration, we have found
the results of steroid therapy to be uniformly disappointing, and in our
opinion the predominantly subjective benefits which it occasionally
causes do not warrant the risks of long-term treatment. The only ex-
ception to this assertion is where the patient 1s severely embarrassed by
symptoms representing the visceral spread of the disease,

These may be in the almentary system causing dysphaga, from
fibrosis of the hageal wall, card from dral fibrosis
or respiratory from fibrosis in the lungs  Any one of these disabilities
may become so unpleasant for the patient that they warrant at leasta
trial with cortisone tosee 1f they can be lciscch However symptoms

greatly
Needless to say, the improvement only lasts as long as the drug is
admumstered and the risks of prolonged therapy do not differ signifi-
bed in connexton with rheumatoid arthritis.

.

having weighed up all the relevant factors,

(i) Polyarteritis Nodosa. Again in this disease, the response to
therapy depends largely on the extent to which the pathology has
gx:ogre5§ed befo'rc treatment commences The basic lesion is an in«

determune the prognosss in any particular case,

It 1s agreed, however, that where parenchymal lestons i vital
organs are not already established, these drugs may significantly delay
therr onset, and under 1deal circumstances this can continue unul 2
natural remisston sets in.

By contrast, those aspects of the disease which appear to have an
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Teft with little alternative but to try to suppress the underlying disease
by using very high doses.

The; cardiac and renal §sg:cts of these cases often prove to be ex-
P sobiog it Flamn monte mamforinm e actem em

1 . . ! el )

or they may be due to a hormone-induced salt retention and hyper-
tension. Usually it is a mixture of both, and the exact interpretation
and appropriate counter-measures must to some extent be a matter of
guesswork and trial and error.

Unfortunately, as stated earlier, these drugs are quite valueless in
established renal disease. It is this more than any other lesion which is
liable eventually to kill the patient. It is difficult to be sure to what
extent the early mstitution of suppressive therapy can abort this.
Certainly it does not provide complete protection. However, the
belief that it can slow down the remorseless march of events is the main
justification for exposing patients almost routinely to the risks of this
form of therapy.

Duseased kidneys are often unable to respond to cortisone normally

Y i i F ium intoxication may therefore occur,
It is conscquently definitely unsafe to admunister potassium to such
patients in the at oottt )

The hamatolog of the
disease, respond .;P“P.“X

LIPS S

.
therapy. i

The question as to whether cortisone therapy influences the long-
term prognosis in these cases is another controversial one. We believe
that many of the fulminatmg cases who would undoubtedly die if left
untreated can be suppressed until a2 natural remission occurs. It is
unfortunately true that such patients are likely to get recurrent attacks,
cach one leaving behind 1ts legacy of diffuse and rcvirsiblc txssu:

O PR AL A A it

<

T mmstmmdhadeas JEmay OSIELIIES U UliiCull 10 Juuge
. ‘n these circumstances it 1s
*+ = “the serum hexosamine 15 a

N :ages of this conditionwith
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indeed some of the bizarre forms in which 1t may present itself
have only recently beeu descnbed with the aid ctl' bmpsy materral and
when

III Non-Rhellmatlc Disorders

and some seem merely to have been frivolous. In this section we pro-
pose to review the subject bneﬁy, confining ourselves largely to the
conditions about which there is general agreement that sterord therapy
15 indscated

Since the dermatologists appear to be using larger quantmes of these
drugs than most other 1t would be
our systematic review within therr orbit.

A. Dermatological Conditions

The phar logical properties of i which are probabl
1nvoked in dermatological practice have been listed in a recent review.
They are:

(i} Acceleration of the capillary blood flow.

(u) Raising of the skm temperature.

£10A Tmncancad

o
dc
co

rhenmatic dicancas 7 wwhinh seahmsa 4 ameaend a1 S s L

with erythema multiforme. E i
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nﬂergie ba;is are very greatly benefited by cortisone. For example,
mamfestauons such as asthma, joint and muscle pains, allergic skin
reactions and eosinophilia can be very considerably improved.

va' . B .o oo
be P oo . '
treatment includ cortisone, bably that the vascular

.

lcsion§ have reached the ooclusiver ;tagbe ‘before the symptoms draw
attention to them.
. In so far as the disease frequently affects young people and the sex
incidence is about two males to each female, the problems concerned
with cortisone administration may be rather less formidable than in
some of the other diseases which have been discussed. We believe that
most patients suffering from this condition deserve a short therapeutic
trial with steroids in the absence of any major contra-indication. Treat-
ment can then be maintained in patients who derive significant benefit.

‘The prognosis in general in this disease is very poor. Many cases die
of renal or cardiac insufficiency or of intercurrent infection within a
year. However there is at least one variety of the disease known as
temporal arteritis which is usually an acute and self-limiting condi-
tion. The pathology, which appears to be identical with that of
polyarteritis nodosa, 1s limited 1n this case to one or both temporal
arteries. It is an intensely painful condition 1n the active phase and the
Tesponse to cortisone can be highly dramatic. It 1s also a safe form
of therapy since 1t seldom requires to be admunistered for long enough

o . .
cases.

(iv) Der itis and Polymyositis. Our own expetience confirms
most of the published reports that the response to cortisone and its
analogues 1s extremely variable and unpredictable i1n these diseases.
We have had patients who were entirely dependent upon it and who
became virtually paralysed and bedridden when 1t was withdrawn.
Others, who had involvement of their larynx and pharynx, were unable
to swallow or speak properly unless they were receiving the drug. By
contrast, we have had cases in whom the diagnosis appeared proven
beyond reasonable doubt, who seemed to derive little or no benefit from
lar‘gc doses of these drugs.

 mmnsemad in Astars

[ T v
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(o) Lichen simplex.

(b) Discoid eczema.

{c) Oitis externa.

{d) Anogerital pruritus.

(¢) Atopic dermatitis.

(f) Seborrheric dermatitis.

(g) Sarcoid (by local injection into the lesion).
{k) Contact dzrmatitis.

() Aro-gerital psorizsis (variable results).

The following corditions do not appear to respond significantly to
local treatment with the ointment or lotion:

(a) Acne vulgaris.

(5) Alopecia areata.

() Exfokzuv‘- derratitis,

© Iich:n ph:ms.

{f) Lupes erythematosus.
(2) Permphigns.

(k) Pityrizsis rosea.

() Most forms of psoriasis.
Gl Rosac&u_

S; relief in the ive grop oft=n cocnss very rapidly
bt may be dJa)ed up to forty-cight homs. The ointwent skotd be
apph-d very frequently at first \mﬁl the eruption & n:d:r cartrol

Iy be reduced eventnlly to two or
thres per week. As soon as the inncction stops, most of the chromic
corditions tend to x—lzps. ira x::;m*r of a few days. This form of
therapy is 11; ions iz which the lesfon
is more orl:sx]ocxkz:d(h.m Vnhcx‘"]lb very widespread. Itis virtcally
free of sidz-effects, acd where these do occrm, they are more frequently
duz 1o sensitivity to the vehicle in whick the dregis rrads vp than to the

bydrocortisane itself.




108 CORTISONE THERAPY

i (¢) Erythrodermas. This is a mixed bag including those which are
idiopathic, those which arise on a basis of seborrheeic dermatitis or
SFamimt n ST

nearincic and thaes uhich pra sennifa P o

listed under (c) or the result of sensitivity to heavy metals or drugs.
A permanent remission may occur in this condition, if the precipitating
factor can be removed.

Relative Indications. We now come to a group of dermatoses which
ase far less serious than the ones we have just discussed; in addition
most of them are self limiting. The decision about systemic steroid
therapy must again be weighed in each case according to the amount of
distress which the eruption is causing the patient and other clinical
factors, always remembering that some of them may be controlled by
topical therapy alone and this is almost devoid of risk. The conditions
in this group include:

(@) Sumple drug eruptions.

(b) Contact dermatitis.

(c) The Stevens-Johnson syndrome.

(d) Herpes zoster. Variable results are obtained in this condition;

i the pain ishes d ly within twenty-four
hours, sometimes 1t seems not to respond at all. Indeed 1t has
even arisen in patients who were taking cortisone for other
purposes.

{e) Neurodermatitis.

(f) Atopic dermatitis (including infantile eczema and Besnier’s

flexural prurigo).

(g) Idiopathic eczema,

{#) Seborrhceic dermatatis,

(1) Generalized psonasis,

(1) Lichen pianus.

{k) Resistant cases of sk sarcoldo'sls.

5 - X > O SR b L.

the drug is withdrawn.)
SRS A

from 025-2 5 per cent. For reasons both of economy and safety the
weaker preparations should be prescribed initiafly. The majority of
sensitive eruptions do not require more than 1 per cent and only a
few peculiarly msensitive ones will require the 2 5 per cent. concen-
tration. .

slan camnlon AF an avnanllast —meenatIl 3 antal S ohn e a
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In the former, there is very little dispute that the steroid drugs
tepresent a stnking therapentic advance in this distressing and occa-
sionally fatal condition. Except in the most urgent cases, 1t is recom-
mended that a reasonable tnal be given imtially to the traditronal

dies such as sub drenaline and intravenous amino-
phyllne. If these fail, or if the patient is particularly distressed or
shows signs of mciprent ‘cardiacrfallure, cortisone or corticotrophin
D wano L elaels e v .

20 mg. per day as the attack 1s brought under control. Probably the

quickest method of obtaining a remission 1s to give soluble cortr-

cotrophin 1n an mntravenous infusion. In severe cases about 20 mg. in a
fes . R

I " ol L L O R O U V)
firms the impression that in severe cases which have not responded to
traditronal methods cortisone is perfectly legitimate therapy and may
be beneficial. It 1s most effective as a temporary measure in an acute
attack. It may also be useful if given in a sertes of courses, but is no
better than standard m‘ethods fvhen used continuously. A cheap and
Sl s A e e - a

St

more traditional methods.
e St e
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they are effective 1n suppressing symptoms Hydrocortisone snuff 18
said to give excellent results,

(ui) Pulmonary Sarcoidosis. Where this disease causes distressing
symptoms or where it fails to clear itself spontaneously after a few
mLonths! thf use of‘ sterords seems indicated. These drugs induce 4
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which took_glase dv:\rinz,l _thi§ period were alsa less frequent in the

extremély‘ effective method of trenﬁng‘thjs condition is with hydro-

costisone ] or rectal i
(3i) Sprac and Coeliac Disens'e. In severe and resistant cases of both
. 4 e e e eststant £as ey

appetite : N ° srsists
despite The
aim in of the
—mitaed emdlf a e 1 ramicoran cafe in
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will rapidly reverse the severe lic an lies, and thew

symptomatology, in cases of acute hepatitis and even in some cases of
hepatic coma, In chronic hepatitis on the‘uthct hand, the most that
can be expected from steroid therapy 1s a slight degree of symptomatic

improvement.

0t Mt el s Tnns mmmsad £ e hangficial,
gmatic
»of the

B a firm

diagnosis.

€. Respiratary Discases
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(iy Asthma. *
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the fact that they are not usually on the drug for long enough to get 2
\ete ad :

If one conscientiously treats and retreats all the relapses as they oceur,
one may expect to get a permanent remission rate of about 40 per cent.
in any representative series,

E. Ophthalmological Diseases

Cortisone and corticotrophm have a definite but limited role in
ophthalmological disorders  Their effect is limited to the control grf
inflammation and exudation. As in the other diseases we have dis-

S i e . -

porenad $honem avant emde o —mt oo "o

essential,

Tew #hin et s P . . .
At mastenna Aeame s mmteweemtod
O | - -
tupetcuious.

The principal ophth it lications of the tk

steases are: mdocychtis, scleromalacia perforans, keratoconjunc-
tivitrs sicca (Sjogren’s syndrome), and episclentis Of these, the first
responds excellently  The carnnd e cn e mebat ALl s
are not mnpt

out any hope L

basis alone.

18 exception:

F. Endocrine Diseases

In this group of disorders, cortisone and corticotrophin are fre-
quently used for thetr physiological as opposed to their pharmacological
properues. ‘Thus, for example: In Addison’s disease, cortisone has
largely supplanted desoxycortone in treatment. Doses varying between
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to the duration for which the disease has been present The side-
effects are similar to those in all the other diseases which have been
discussed, but they may occur more frequently, as in many cases a
maintenance dose of over 100 mg. a day is necessary to control the
symptoms and signs. Tt will be remembered that this disease figured
in the “ Obligatory List ** issued by the Ministry of Health in 1934,

FN T sy Tt T L ilymen-
' . [ IR . was no
. . . [ . several
recorded cases in the lterature in which extremely satisfactory con-
trol has been established with cortisone and even more so with
corticotrophin,

D. Renal Discases

Renal function is to some extent under the control of the hormones of
the suprarenals, and the kidney’s excretory function is stimulated by the
administration of cortisone. The ability of the disensed kidney to
respond to such a stimulus 1s variable and the increase in function may
be more than counterbalanced by the extra load placed on the kidney
by the catabolic effects of the hormones.

Therefore under the influence of cortisone a patient with renal
disease may mamfest increased proteinuria, cedema and hyperiension.
However in general these are temporasy phenomena which disappeay as
soon as the drug is stopped.

In practice, steroid therapy 1s contra-indicated in the presence of
sigmficant renal insuffictency or urzmia. It has a beneficial eflect in
most types of ncphrotic syndrome, but not in the Kimmelster-Walson
type of diabetic nephrosts.

There 1s ltttle doubt that these drugs have significantly tmproved the
‘Erognosxs of adult forms of nephrosis and probably also of the juvenile

orms,

No set plan of dosage has been established, nor 1s the mode of action
of the therapy clearly understood. There 1s often an imtial worsening

the serum protein levels . . )

As soon as the administration of cortisone is cut, there 1s usually a

very profound drurests which occasionally continues untl ‘xhc elimina-
O PRIt b St i

lm:;‘l?ilsoi’;‘onc of the only conditions in the whole of medicine where the
sudden withdrawal of cortisone is not reprehensible.  Indeed 1t js
actually indicated as we wish to make use of the adrenat rebound effect.
That the patients do not come to any serious harm is probably due to
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the fact that they are not usually on the drug for Iong enough to get a
di trcal

If one conscientiously treats and retreats all the relapses as they occur,
one may expect to get a permanent remission rate of about 40 per cent.
in any representative seres.

E. Ophthalmological Diseases

Cortisone and corticotrophin have a definite but limited role in
ophthalmological disorders. Their effect is humted to the control of
inflammation and exudation. As in the other diseases we have dis-
cussed, their exact mode of action is unknown but they seem to act by
suppressing the reaction of the tissues to varzous msults, and not on the
primary cause of the disease.

In diseases of the external eye and of the anterior ocular segment, it is
preferable to use a topical application of cortisone or hydrocortisone,
either in the form of an omntment or as eye drops. Both of these are
available n strengths ranging from 0-5-2 5 per cent. However in
diseases of the posterior ocular segment, the systemic use of the drugs is
ess'e_mia}_.

P S

assocrated with vitreous opacities, they may hiterally be a sight-saving
measure, provided that one can be sure that the =ztiology 1s not
tuberculous

The principal ophthalmol 1 of the rh
diseases are ind I \! fi X

faentin crnmn (Qinsmwanie cuadrnmal and oo

PIPAL DO Gl S

F. Endoctine Diseases

In thts group of disorders, cortisone and corticotrophin are fre
quently used for their phystological as opposed to therr pharmacological
properties. Thus, for example: In Addison’s disease, cortisone has
largelv suoolanted desoxycortone in treatment. Doses varymg between
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12:5 and 375 mg./day by mouth maintain many patients in perfect
health. However a few will require the implantation of 2 small dose
of desoxycortone acetate as well in order to keep up the blood-pressure,
Any significant form of stress such as an intercurrent infection or an
operation necessitates the raising of the cortisone dosage up to levels of
about 100 mg. per day. When the stress is over, the dose should be
gradually decreased.

. An Addisonian crisis Tequites an immediate intravenous infusion of

adrenal responsiveness.,

The Waterhouse-Friderichsen Syndrome was almost umformly fatal
before the advent of intr preparati of hyd i
Nowadays, provided that a iently early diagnosis is made, sub-

the Westminster Hospital consists of three doses of 100 mg. intra-
muscular cortisone given forty-eight, twenty-four hours, and one hour
before the operation. After the operation, a simufar dose is injected
every s1x hours for twenty-four hours, then twice on the next day, Oral
cortisone is then given for two days in doses of 25 mg. every six hours.
-~ ER ar ¥ - at e amedTem dhn daol e candually reduccd by

+ dose which

tomy, small

doses of cortisone, in conjunction with other 1} , are
required indefinitely,

= - - AT N NP 1 S T

N T te e o it the prescnc‘c of a recognized stress

. PR O S N T S AUy

"

o . ' . y
in from the pitwtary as does hydrocortisone, and this sets
ﬁ(;’: acs'::‘x?gus circle by stimul the further prod of adrenal

androgens.
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The administration of cortisone to such a p:mcn( seems to break this
vicious circle by cort phin p by means of
the “feed-back ™ hani d elsewh The output of
adrenal androgens falls correspondingly and normal female sexual
characteristics are enabled to develop to some extent.

The aim in treating this condition, is to reduce the 17-ketosteroid
secretmn m the urine to normal levels. For this purpose 1t has been

i of cortisone provide a more
steady blood level than oral administration. Wﬂkms, who ongmally
desmbed thxs pamcular form of t

A daer Monvn ranpniles hnmatae a...,. Lne

600-1,000 mg. once per month may be quite sufficient to control the
dlsease.

bkl P

if early and acute, may respond
to sterotd lherapy ACTH 15 probably preferable to cortisone, and
sodium restriction should be used to prevent local fluid accumulation.
Acute thyroiditis has also been treated successfully,

G. Hzmatological Diseases

ot e e ©ee ean

R e s T Lo,

taneous lymphopema and eosinopenia. They also cause 2 measurable
degree of erythroporesis. Since none of these phenomena can logically
be linked with various observed therapeutic effects, we have to fall back

on rather vague hypoth about the modifi of antig

reactions to explain them.
Hemolytic anemias. There are only two groups of hzmolytic
anzmuas 1n which these drugs are consistently effecuvc. they are the
idiopathic acqmrcd vanety and ¢ ly

They are quite acholuric d
aneemm nocturnal hxmoglobmuna and sickle-cell anzmia,
h m,dlr x it amzrma onally finds patrents

, Cooley’s

et ios
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will respond satisfactorily. Cortisone may however be a life-saving
meaxure

By * * hamolytic ias we mean those cases in
which the h?molysw is secondary to some well- dcﬂnzd primary condi-
tion such as Hodgkin’s disease or di d lupus eryth

The relief of the anemia in this group seems to be in direct proportion
to the susccpubxhty of the pnmary condition. Thus to revert to our

with di d lupus are far
more hkely to respond favourably than those based on an underying
Hodgkms dxseasc The 1mpmvcmcnt whxch usually ocaurs m the

can explamn the improvement i the anemia of certain cases of

leukzmia when treated with cortisone by the same mechanism.
Idjopathic thrombocytopzenic purpura. ’r}us is the second condition
in which steroid therapy may ly provoke an app cure
In most other cases 1t constitutes an excellent form of treatment. Ar
. S A BRI N T eI

by no means constant, :md s extcnt does not canclatc well with the

Aanenn ~F alimianl racnane.

- - PR [T U T

re e frequently
g + well worth
{rying in patients who develop pygpura secondary to drug sensmzanrm

ERONCHWREIN

is in some degrcc specmc and lorwunately uves uu\ i wali
olic acid ts of 6
to these anti-leuk drugs, which almos!

the
Convcrsely,
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always develops after a time, does not imply necessarily a resistance to
the steroid drugs.

One obvious deduction from this seems to be that both for
At St A AP THIN R -S S et

R Ry

revert towards normal. The remission may last a few weeks or a few
months. In very rare case it Iasts up to a year. Then gradually, despite a
p ly d mai; dose, the condition will relapse
and the leukemic peripheral blood and bone marrow picture will
return, -

It is impossible to predict on an individual basis which case of
Jeukzmia will respond and which will be reststant, In general terms,
however, we can say that chuldren usvally respond better than adults,
that acute leukemias respond better than chronic, and that lympho-
blastic Jeukemias respond better than the myeloblastic types. In a

)
cent. of adults treated with cortisone ‘
L'1’he: same author points out that whilst, in general, one cannot say

[ SRS S S R R .

disappointing though these may also be.

H. Miscellaneons Conditions
() Burus. I)turileg t‘l_le ‘Korean war a sertes of very encouraging
0. cobpnunlianie Skl Vi St tH

be performed, and this hastened the entire recovery process.

It1s difficult to understand how reports of this nature could have been
erroncous, smce one would have thought that, unlike that of the other
conditions which we have discussed, the assessment of therapy 1n burns
wou]ql have been a matter of simple observation. However, subsequent
experience has been very disappointing and many surgeons do not

recnmmand st at 4]l
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will respond satisfactorily. Cortisone may however be a life-saving ~
measure.

By “ symptomatic” hamolytic anemias we mean those cases in
which the hemolysis is secondary to some well-defined primary condi-
fior -t e YT-3-17 0w W T s
The . .
to R . o )

the i iated with di d lupus are far
more likely to respond favourably than those based on an underlymg
Hodgl;in’sr disease. The improvement which usually oceurs 1;n the

can explain the improvement mn the énxmia of certain cases of
leukzmia when treated with cortisone by the same mechanism.
. Idiopathic thrombocytopznic purpura. ” This is the second condition

response includes a return of the platelets to normal, However, this 18
by no means constant, and its extent does not correlate well with the
degree of clinical response.

If the remisston is not maintained when the drugs are withdrawn, 2
decision has to be made about the advisability of splenectomy. Unfor-
tunately the effectiveness of this operation seems to bear no relationship
to the response of the platelets to cortisone  As a result one has virtually
to guess m each case how much benefit will be achieved by 1t. It 1s not
at all unknown for the patient to have to continue taking cortisone
per ly following an unsati: y spl .

Allergic purpura, such as the H h-Schonlein type. One freq tl
gets an excellent response from steroid therapy; 1t 1s also well worth
trymng in patients who develop pypura secondary to drug sensitization.
Where the purpura forms part of a general bone marrow dysplasia, the
prognosis naturally is that of the pnimary condition,

A ! is. It 1s difficult to be sure whethe:“ l}lﬂ

- T3 e e i T by seekiabin
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is m some degree specific and fortunateiy goes not mterfere with
d to folic acid or 6 i

purine.
to these anti ic drugs, which almost

the exp
Conversely,
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occurringn pregnancy. There have been anumber of conflicting reports
of the use of sterowds in dissemmated sclerosis. The effects of any
treatment are notoriously difficult to assess ;n a disease which is subject
to spontancous remissions, but steroids may be worth a tnal 1n early
cases or in patients who have had a prolonged relapse.

To end on 2 non-medical and rather more flippant note we must
record that the steroid drugs bave found an vndisputed, if 1llegal, use
in the hands of racehorse and greyhound tramers who discovered that it
mcreases both the speed and the endurance of therr charges It is not
i clear which physiological action is bemng mnvoked for this
“ sporting ™’ purpose, but it seems a little rromcal 1m view of the per-
sistent controversy about the indications and justification for these
drugs in medicine, that there is no argument whatsoever as to their
potentialities amongst the bookmaking fraternity.
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In the only case in which the author has been concerned, there was
general agreement between the surgeons and the nursing staff that the
child had suffered very much less shock than would have been expected
on the basis of previous experience. The healing process was also rapid
and uneventful.

T

~ ~ canant vas

14 e cninbad neet dhat anctlenna fn e sanea tantaal

authors make the point that it should probably not be g\iven in any
case for longer than three days at a time for fear of encouraging the
spread of infection  As the cortisone is withdrawn, they recommend
that it is temporanly replaced by corticotrophin so that the adrenal 1s
not left suppressed during the period of crisis. These authors go on
to say that cortisone can frequently be employed very usefully between
the third and the tenth weeks. At this stage, it may assist a recaleitrant
skin graft to take.

(i1) Tuberculosis. Cortisone is being used more and more in the
treatment of tuberculous infections, and it is now not uncommon
to combine it with antibiotics in the treatment of pulmonary tuber-
culosis for example, This 15 at first sight a startling development in
view of the early scares about using cortisone if there was any possibility
of a tuberculous lesion ever having been present. The rationale of
course is that cortisone by its effect on connective tissues enables
the antibiotics to gamn access to organisms which have settled
in avascular and fibrotic tissue Animal studies have shown that
tubercle bacilli are disposed of just as rapidly, even though the inflam-
matory reaction 1s suppressed.

Indications for the use of cortisone include obstructive lesions due to
adhesions, hypersensitivity, and to cover any stress such as a major
operation  It1s still not decided whether patients with cavities should be
treated with these drugs )

(1) Trichinosis, Cortisone is said to give marked symptomatic relief
in this disease. The fever, cedema and muscular pamns disappear
rapidly and the p of ci huls 15 sub 11
diminished. )

(iv) Neoplasia. Ig.generali 'thesg: dmgs havE no beanﬁcva eﬂ‘ccts in

ctancaatn

herapy with cortisone.

afas] pemAitiane  Favaneqble results have been reported
o : should be pointed out that this

. * While of no benefit in chorea,

sone may be valuapie 1 ue usore severe forms of the disease

cortt
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‘We have discussed in our introductory pages the striking contrast in
the effect between European and American experiences which resulted
from these distribution and production problems There 1s no doubt
that 1ts later and more gradual acqusitton i thus country enabled us
to profit from some of the unfortunate egpsriencesﬁ suffer'ed by many of

and to return to therr original high dosage at any price. These p‘eoplc
spent the rest of their lives precanously perched between the states of
rug depend and ic d

e S ORI I ST NS

S S S

Thus in this one short section, we have purposely contrasted the
umque example of the help given by commerce 1 overcomng produc-
tion problems with the dreadful harm for which other commercial
forces must be held responsible. There 1s no doubt that they en-
couraged premature distribution and excessive publicity on an un-
prepared public and medical professton

‘World Opinion and Therapeutic Trials

T teme haas o v s bl e bt e e P
th
19
publicity.
In the early days our major problem consisted of trymg to select the
B “r ottt T 7 Tvolunteers who
was a feat re-
hen both these
quahties were used in full measure, oneLwas frequently made to feel

poy Pt s/ttt

Trke n indos nocomm o hanwnr aoménnan —aa

meaning trends and fellow-patients are certain to regale them. It
1s not at all uncommon for such patients to return for therr first
follow-up visit wath their supply of cortisone untouched because they
are too scared to take it! Even worse was the patient who had been



CHAPTER 7
GENERAL DISCUSSION

WE have still left unanswered some of the pertinent questions to which
we commutted ourselves at the outset of this book. We aim in this
final chapter to roam provocatively in these uncharted regions trying
to evaluate the general significance of Hench’s discovery in the light of
eight years’ experience.

We shall discuss these problems under the following headings:

(i} Productton problems.

(i) World opinions and therapeutic trials.

{ui) Personal opimon

(1v) The impact of cortisone on clinical rtheumatology.

(v) The mode of action of cortisone. A. Original hypothesis.

B. Subsequent theories.
(vi) Prospects for the future.

Production Problems

That we should choose to start our general discussion with this topic
is a measure of the vital, but too often forgotten, part which it has
played 1n the development of our theme.

In 1949, the manufact::ring chemists were uniformly gloomy about

would not have made any impact on the problem with the methods of
extraction and synthesis which were available at that time,
- [ AP e iy :

atn tlans
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1t 1nvolved the close co-operation and pooling of 1deas by chemusts,
b ists, biologi pt and i and it is a supreme
example of the interdependence of science and tndustry 1 overcoming
formudable obstacles. .

In spite of all this, cortisone remamns a comparatively expensive drug,
and on this count alone it can only justily its use if it can contribute
to the patient’s welfare something which cannot be obtained more

cheaply.

120
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in retr that our tacit p of this state of affars was
yustified mn the Light of the hmited knowledge available

carefflﬂy f)lanned trials X
In the case of cortisone, there were other unusual problems which

made controlled work ¢xceptionally difficult, even w!men lalzlets mtook

Ca DA . oA, L S e

were totally wrrelevant when it came to evaluating powerful anti-
inflammatory drugs such as cortisone. Consequently we had to start
from the beginning to devise new clinrcal tests which were more appro-
priate to the new circumstances

Cortisone-Aspirin Trials

anatomical changes in the jomnts or by the systemuc sequele of a
prolonged and debilitating 1llness. Six centres i England and Scotland
took part, and the crterta of pattents for clusion in the trial were
(a) ages 2 to 59 years inclusive (5) a polyarthntts of rheumatord type
affecting at least four jomnts and bilateral mvolvement of erther hands
or feet, ankles or wrists, and (¢) duration of disease not less than
three or more than mine months Measures were taken to ensure that
the cortisone and aspinn groups would be very smmular m sex, age,
duration of illness and treatment centre. Of the 61 adult patients
included 1 the trial 30 were on cortisone and 31 on aspiin  An
assessment at the end of the first year of treatment showed that 1 both
groups the disease ran a closely parallel course m nearly all the recorded
charactersstics—namely jomt tenderness, range of movement m wrist,
strength of gnip, tests of dextenty of hand and foot, and climical
Judgment of the activity of the disease and the patient’s functional
capacity The hazmoglobin level and blood sedimentation rate were
slightly more favourably mfluenced by cortisone. At the end of the
second and third year’s of observation there was observed no difference
outs:de the limits of chance, and it was concluded that for practical
purposes there was remarkably hitle to choose between cortisone and
aspwm in the management of this particular group of patients with
Rheumatowd disease of recent onset.

A later trial d by the Empire Rb Council included
a wider variety of patients in both the severity and duration of therr
arthritis The results of the second year of this trial have now been
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on the drug for some time and who overkeard a conversation between
tWo “ connoissenrs v e meama Facpamn el et s e
She cut her maintenar * - .

and without askingany - L .o .

m on a stretcher having suflered the most severe rebound relapse,
which took several weeks of in-patient treatment to reverse.

It is only too easy to indict the lay press for this state of affairs, but
we as a profession must take a very considerable share of the blame
To put it bluntly, we were caught unprepared by the speed of events
following Hench’s discovery; we had neither the knowledge nor the
facilities in many cases to evaluate such a revolutionary type of drug,

The author has recently had occasion to collect and study 51 of the
early clinical reports describing the results of long-term cortisone
therapy in patients suffering from rheumatord acthritis. Almost without
exception these reports were grossly inadequate and confused in the
data they supplied and, with (wo notable exceptions, not one of them
was adequately controlled by a similar group of patients receiving
placebo or orthodox therapy. We, who were just as culpable on this
score as the majority, find 1t interesting to reflect back to those exciting
days and try to recall the motives for our apparent negligence.

It must be remembered that there was a delay of about mae months
between the original fanfare announcing the discovery of cortisone,
and the arrval of the first official supplies for chnical trials in this
country These were frustrating and impatient months for us; and
when the allocation finally arrived we found that it was only sufficient
to treat five pautents for ten days each.

This short-term study was carned o‘ut wi(h'str

cozﬂpar_cd . Ot b, e af
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Furthermore our control cases began to sense that they were not re-
sponding 1n the same way as thexr colleagues and gradually they began
to drift away from our care By contrast, the cortisone-treated cases
bave rematned steadfasly farthful and even today, six years later, we
still sce the majority of them i routine follow-up clinics established

for the purpose. PR P
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Personal Opinion

Having quoted from these authoritative sources, we cannot shitk
the responsibility of declaring our own_ opmion as to the ultimate
status of this group of drugs m rheumatoid arthntis.

We believe that cortisone, or one of its analogues, 15 strongly m-
dicated 1 about 10 per cent of ‘al] the r'cutin‘e cases of rhggmalogq

arrived at a state of permanent enppledom long before the drugs were
discovered, so that a_<l3igl'1er percentage of our patients will fall into the

ahead about fifteen years,

‘The Impact of Cortisone on Clinical Rheumatology

Whilst the ultimate fate of these drugs as practical therapeutic agents
remains m the balance, there can be no uncertainty when we come to
consider therr significance 1 the spheres of medical research In the
specialist field of rheumatology the effect has naturally been even more
striking.

In 1949 thus group of diseases was still constdered one of the Cin-
derellas of the medical sciences, chromically short of funds and
facihities, and conspicuously lacking the ** back-room boys *', who are
essential to the progress of any climcal discipline.

The early workers in the subject had done 1nvaluable work by their
careful observations, descriptions and classifications, but by 1949 these
approaches were played out and they urgently needed the stimulus
of a new concept in order to develop their observations,

Hench’s discovery transformed rheumatology overmght from its
Cindereila status. It has resulted 1 a considerable influx of new blood

mto the specality and, of a profound b of the
interests of exsting rheumatologists, Their successful efforts to master
the bolic and endocrinological 1 were extremely mm-

pressive. Many of them even managed to acquire a good working
knowledge of steroid biochemistry This became essential 1n order to
plan co-operative research with thewr new colleagues The diffusion of
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published on 70 of the 99 patients originally selected for observation.
Of these 36 were on cortisone and 34 on aspirin. Most of the with-
drawals were for serious side effects and it is stated that they did not
bias the relative composition of the groups in any defined way Agam,
no statistically significant difference could be demonstrated between
the two groups as regards their functional capacity, number of joints
aflected, sedimentation rate or hemoglobin, The x-ray appearances
deteriorated 1n both groups but to a slightly greater extent in the
aspirin than in the cortisone group as judged by the appearances of
the hands. But the differences were only just significant over the whole
two year pencd.

These two trials and the untoward eflects which have followed
cortisone therapy naturally evoked serious doubts about the wisdom
of using cortisone in rheumatoid arthritis, and this was undoubtedly
salutary m view of the earlier claims by unbridled enthusiasts, but so
to interpret them would not necessarily be valid. The results do not
exclude the possibility that idual patients, unpredictable in the
light of our present knowledge, may show greater benefit from cortisone
than from other forms of trcatment, though the Iatter must not be
neglected.

Cortisonc-Prednisone Trial

As an encouraging contrast to these negative results a prehminary
report was published in July, 1957, of a further multicentre controlled
trial carried out by a joint committee of the Medical Research Council
and Nuffield Foundation in which a comparison was made between
the relative effectiveness of Prednisone and Cortisone tn the treatment
of Rheumatoid Arthnitis,

Sixty-eight patients have so far been assessed over a pertod of one
year Of these 35, who were selected at random, had their therapy
changed from cortisone to the new derivative. At the end of one year
the cortisone group showed no material change for better or worse,
whereas the predmisone group showed improvement m the strength
of gnp, blood sed rate, 1 lobin level, functional
capacity and disease activity. In five patients on prednisone the
disease was Judged to be mactive but this did not occur at all i the
cortisone group.

The relatrve benefits were seen most clearly 1n the first three months
after the switch to prednisone but st 1s suggested that the failure to
maintain the improvement may have been partly due to the progressive
reduction is dosage m the course of the year.

The madence of “moon facing ” was noted to be much higher n
the predmsone group and the commuttee cautiously suggest therefore
that the more favourable results observed with prednisone mght, in
part, have been due to a dosage which was relatively high in com-
panison to the dosagep of ‘corllsox‘-xe This‘fersamly_' se posslbl‘e

of predmisone.
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bemg energetically tackled on both sid;s of t'he Alla_ntic. It seemms

altered by disease and also by corlism}e .
i

which we, as clinicians, are so often confronted It is however un-
proven, and there are several substantial objections to its total
acceptance.

The danger which 1t holds by virtue of its simplicity and plausibility 15
that 1t may dull our chnical faculties and our attempts to observe,
record and classify our cases 1n the classical manner.

This would be an unwarrantably retrogressive step, since clu‘uc?l

hypothesis 1s proven beyond any possible doubt.

‘When thus has occurred mn our present context 1t may be that the
sphynx-hke rheumatic diseases will have yielded up their fundamental
secrets at last.

We may optimistically hope that this will occur 1n our generation,
but we must constantly remember that the chink in therr defences 1s so
far infinitessmally small, Untilit does occur we feel that “ the sphtters’ ™
approach to rheumatology has more to commend it than * the
lumpers’ ”.

The Mode of Action of Cortisone

A  ORIGINAL HYPOTHESIS

What physiological processes are modified by cortisone and
how the mfluence 1s exerted, are matters still locked within the
hormones of the adrenal cortex ™ (Kendall, 1950)
‘We have now arnved at what 1s known 1 Amencan vernacular as
* the sixty-four-dollar question”. We have tn all humility recorded 1n
the earlter sections of this book a series of problems which have so far
baffled us 1n relation to this new group of drugs. The question of how
they wor!c 1s ot qn[y lhe'most fundamental but also the most frus-
T .

1t would have seemed inconcetvable at that time that we should still be
floundering for an explanation tn 1957 with constderably less confidence
than we felt 1n 1950.
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new knowledge and new personalities into and out of a speciality in
this way is a sure guarantee of its health for years to come

In gddmon to this, cortisone provided dramatic proof that Hench's
doctrine of * potential reversibility ** was a very real phenomenon and
not just a catch-phrase. It i diately el d the criteria used in
assessing therapeutic results to an extent which would have seemed
ludicrous previously.

Another very challenging problem arose because of the wide thera-
peutic spectrum of this group of drugs. Several diseases presenting
completely different clinical pictuses seemed to respond equally well.
From this observation, two schools of thought developed which have
been facetrously described as ** the splitters * and * the lumpers . The
former conhinued to classify the different syndromes as if they were all
disease entitics 1n thetr own night, each one probably having its own
specific 2tiological factors.

The latter argued that these different clinical pictures all arose from a
basic abnormality of the connective tissues and that the differences
between them could be explained in terms of the distribution of the
lesions withun the body. Thus they might be predominantly skeletal as
in rheumatoid arthrifis and ankylosing spondylitis. In others there
might be an imperceptible merging into diseases like diffuse lupus
erythematosus, where the pred, but pathologically simular,
lesions are widely disseminated in the viscera, scleroderma, where the
connective tissues of the skip bear the prunto(lhc changes; or dermato-

st that connective

>m 2 pathological
pornt of view to a large number of potential insults.  Any one of these
can act as a trigger factor stimulating a hypothetical chain reaction
of events which give rise to the different chinscal pictures. The
basic response of the connective tissues jn these diseases is known
as “ fibrinord necrosss ™

SR T U

[ U

‘
by this ingenious hypothesis were appr:é:ated
Whether time proves “ the lumpers ** or “ the splttters ™ ultimately

Once our attention was thus focused, our profound ignorance of the
structure, chemstry and metaboltsm of these tissues became all too

apparent. However the advent of new techniques such as electron
- e + Tea lian dn cacalva cama ~f the

- . but

L stive

N . rmal

;;;aund fet alone pathol | changes. BUL g Proviem is
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being energetically tackled on both sides of the Atlantic. It seems

possible that these studtes will prove to be fundamental to our under-

standing of the rheumatic diseases and that once the chemistry of the

normal 1s known 1t will not be long before the abnormalities of diseased

tissue are classified. When we are 1n a position to do this we may hope

to ﬁm! ou!aif, and by what hanism, its molecul ion is
kA voat DU LT

1g would not be amiss
1 " 15 attractive, and 1t
certainly helps to explamn many of the puzzling mixed syndromes with
which we, as climcians, are so often confronted. It is however un-
proven, and there are several substantial objections to 1ts total
acceptance.
The danger which 1t holds by virtue of 1ts simplteaty and plausibility 1s
that it may dull our clinrcal faculites and our attempts to observe,
record and classify our cases 1n the classical manner.

hypothesis 1s proven beyond any possible doubt

‘When this has occurred mn our present context 1t may be that the
sphynx-hike rheumatic diseases wall have yielded up their fundamental
secrets at last.

‘We may optmistrcally hope that this will occur m our generation,
but we must constantly remember that the chink n their defences is so
farinfimitesimally small Untilit does occur we feel that  the sphiters’™”
approach to rheumatology has more to commend 1t than * the
Tumpers® .

The Mode of Action of Cortisone

A ORIGINAL HYPOTHESIS

‘What phystological processes are modified by cortisone and

how the influence 15 exerted, are matters still locked within the

hormenes of the adrenal cortex ™ (Kendall, 1950)

" We have now arnived at what 1s known in Amerrcan vernacular as

the sixty-four-dollar question . We have 1n all humility recorded in
the earlier sections of this book a series of problems which have so far
baffled us i relation to this new group of drugs. The question of how
they work is not only the most fundamental but also the most frus-
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We explained in our introductory chapter the logical and imaginative
sequence of observations and interpretations which led Hench to try
his initial experiment in 1948, It must be unusual in the history of
therapeutics for such 2 triumph of reasoning to prove so successful in
practice and yet to have its underlying hypothesis swept away by later
developments

To recapituigtc: Hench, because of his careful observations on
pregnancy and ji dice r i was searching for the hypothetical

anti-theumatic substance X** In the course of his researches he
noted the anti-inflammatory clmiial effects of cortisone. One of the

: P o I i | PR
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failure of supply or to an unexplained excessive demand. The latter
might possibly have been due to a state of idiopathic resistance in the
affected tissues. In pregnancy, it was said that the natural production
of adrenocortical hormones was increased, and in hepatitis, theirbreak-
down by the liver was said to be decreased.

These theories, although superficially attractive, have little or no
experimental evidence to support them, indeed there is considerable
evidence to the contrary.

For example, Hench himself recorded 1n 1954 that the corticosteroid
excretion of the rheumatoid arthritic patients attending his clinic was
within normal limits (0 3-1-2 mg./24 hours) and that they responded
quite normally to injections of corticotrophin. We found that only
four of our cases had sut‘mormal excretion levels. Selye als‘empted to

responsible for the imbalance.

There 1s, however, little or no evidence that such an imbalance occurs
n rheumatoid arthnitts, and a recent chinical experiment carried outa
Guy’s Hosprtal, in which it was pted to i the rt d
state by varymng the ratio of admunistered gluco-corticoids and mineralo-
corticoids, gave entirely negative results

The theory of tissue d ds or tissue r in these
patients has also proved to be a sterile field for research so far, since by
all the tect lable no diffe have been found
1n vitro between rheumatord and normal connective tissue. It is quite
possible that these results are due to our techncal hmutations and that
future research may reveal facts which are too subtle for present
methods.

L T U

e o . .
nission is not so direct as it appcm:cd. By contrast, it 1s only
b nee has been obtamed in the United States that there

recently that evidei 1 nited
isa cor{sls!emly raised level of circulating corticoids in jaundice.
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B SUBSEQUENT THEORIES

It would seem therefore that we are forced to modify some of
Hench’s original theories, and the problem of how pregnancy and
Jjaundice cause a ission remains a fz hall for future
workers. In trying to fill the resulting gap m our knowledge we are
forced to mprovise theories based on the known pharmacological
actron of these drugs

Tt o e aoLaLToalos
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ment, and there 1s still considerable disagreement on points of inter-
pretation, Most authonties agree that the nodules are sigmficantly

element.
B
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largely virgm research terntory, but there 1s some evidence that
cortisone mncreases the degree of polymenization of hyaluromc acid, |
and it 1s conceivable that this may be importast from a therapeutic
pomt of view It1s probably responsible for the increase in the viscostty
of the synovial flmd which 1s a constant chnrcal finding

{(c) Effect on Capillary P ility. 1t was d as eatly
as 1950 by Robson and Duthte 1n Edinburgh, that cortisone has
a very marked effect on capillary permeability. Other workers have
confirmed this finding and have noted that whatever method was used
to provoke the capillary resp: was the same and
appeared to consist of 2 mamntenance of vascular tone, reduction of
damage to arteniolar and venular epitheltum, and, as a direct result of
1ts effect on the integnty of vascular endothelium, a decrease of cellular
and humoral exudation. As soon as the cortisone was withdrawn the
mflammatory state returned.

Several workers have confirmed that cortisone has a specific in-
lubitory action on the leucotactic peptides, which are released m
response to such insults, and one of them has claimed to demonstrate
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o o L o 1 Pmaningtive
segiietcy o e to try
Ris inital experiment 1 a0, ° . Aory of
therapeutics for such 2 triumph of reasoming o 3 * - . ssful fn

practice and yet to have its underlying hypothesis swept away by later
developments

To recapitujate: Hench, becanse of bis careful observations on
pregu and jaundice remissions, was hing for the hypothetical
* anti-rheumatic substance X, In the course of his researches fe
noted the anu-mflammatory clinical effects of cortisone. One of the
maiy r ble wterp ions of this ph was that certain
diseases were cansed by 2n unsatisfied tissue demand for these hotmones.

The deficrency, 1t was postulated, could either have been due to a
faiture of supply or to an unexplamed excessive demand. The latter
might posstbly have been due to a state of idiopathic resistance in the
affected tissues In pregnaney, it was said that the natural production
of adrenorortical hormones was increased, and in hepatitis, their break-
down by the iver was said to be decreased

These theories, although superficially attractive, have little or no
expenmental evidence to support them, indeed there is considerable
evidence to the contrary.

For example, Hench himself recorded in 1954 that the corticosterond
excretion of the rheumatoid arthritic patients attending his clinic was
within normal Hmits {0 3~1-2 mg./24 hours) and that they responded
quite normally 10 imgections of corticotrophm.  We found that only
four of our cases bad subnormal excretian levels  Selye attempted to

31 s problem by postulating an abnormal rat1o of mineralo-
corticords and gluco-corticoids from the adrenals of asthntic patients,
the former predominating. He even Jated an abnormat ©* ACTH
X substance (fater called * somatotrophun **y which was sard to be
responsible for the imbatazce.

There 15, however, little or no evsdence that such an imbalance occurs
1n theumatord arthritss, and a recent clinical experiment carred out at
Guy's Hosptal, tn which it was pted 1o influence the 7k d
stafe by varying the ratio of ad d gl ticoids and
corticords, gave entirely negative results

The theory of hissue @ ds or tissue 1 these
patients has also proved to be a stente field for research so far, since by
al} the lable no diff have been found
n vitro between rhenmatord and normal connective tissue It is quite
possible that these results are due to our technical linutations and that
future research may reveal facts which are too subtle for present

ods
melglna!ly, we have seen cases in whom the disease became worse dunng
each of several pregnancics and yet was fully sensiteve subscguemlytm
cortisone therapy. This sugg 1hat. the app: 1 umg]c nship
betyeen prcs) A drect : t dw‘B contrast ax:td ig’s:?;;
ission is mot so diwect as it appeare y s
r-:rcncl;:l‘; xl‘h:ti evidence has been obtamed n the United Sgatesjth:xt there
15 2 consistently rased level of corticords m §
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is nat ap o © M e Ly e Tatneacs
ng new .
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spreadiny .
xlloglcal X .

. We know of no adequately controllcd tnals in ;vhxch the eﬂect of

binm

years
Conclusion. From these varied observations, 1t seems certain
lhat thc antl-rhcumanc actmty of cortisone lS due to a local, non-

__________________ rmea mmnten Tour vl ok G0 avencad fn

phenomena.

Thorn and his colleagues, in a series of excellent review articles,
concluded that the diverse and non-specific action of the adrepal
steroids indicated a single fundamental action at the cellular level, and
1t may be that their action on cellular permeability will eventually prove
to be the one common denommator by which they produce their
chnjcal effect

qQuestion **

Prospects for the Future 2od Conclusions

We have now completed our survey of the historical and practical
aspects of sterord therapy 1n rheumatology and general medicine as they
exist today It remains for us to try to evaluate the probable verdict of
postenty on this discovery  Only 1o this way can we hope to retain a
sense of perspective and to appreciate the many and important lessons
which we have learned from erght years of experience

Let us therefore try to project lves forward in
about fifty years and hazard a guess as to how our subject will be
reported in a textbook of that era

Qur first and confident guess is that the patient clintcal research
which led Hench to his discovery will sull be regarded as amongst the
epoch-making avestigations 1n the history of medicine and that its
auﬂmr 15 ass’urcd a permanent placre amongst the immortals
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that cortisone 1s able to accumulate in just those areas in which inflam-
mation is taking place.

There 15 no doubt that this capillary effect must be anti-inflammatory
and the fact that the drug 5 sad to accuraulate mainly in the inflamed
tissies may partially explain 1s beneficial action in arthnitic joints and
rheumatoid nodules

() Effect on Enzyme Systems. Here again our knowledge is largely
embryonie, and we only mention 1t here because we believe that it fs
Iikely to prove a fertile field of research which will yield mportant
results us techniques develop. It 15 not at all improbable that the
metabolism of the connective hissues 15 determined by subtle enzymatic
controi, and there 15 some evidence that corbisone can modify severaf
of these enzymatic pracesses.

{e) Inhibition of Fibroblastic Activity. This has already been dis-
cussed 10 relatton to the wnhibition of wound healing It is certainly a
marked phenomenon 1n expernimental ammals, but there does appear to
be some species specificty  This, combined wath the relatively higher
doses given to animals, an & weight for wesght basts, makes it dufficult
10 evaluate sts importance wn  chnical context. Not only are the
fibrablast precursors iphibited, but there 15 also an inhibition of capil-
lary probferation, so that the amount of granutatton fissue whieh
develops 15 conuiderably less than normal By contrast, epitheltal
regeneracton is quite normal  These actions are naturally of potential
mnportance when dering a chrome n such as peewurs in
rheumatod arthntis

Inhibition of the Production of Ch itin sofphate and Collagen.

There 35 expetimental evidence for both these phenomena. The
mhtbitton of the production of metachromatic matenals such as
chondrotin sulphate 13 said 1o be related to 2 reduction i the
number of mast cells 1 the connective tissue. The mlubition of
coltagen has been observed in Lissue colture work and has been cons
firmed bochemically Agan it 1s difficult to evafnate the chnwcaf
significance of these but they are at least potentially relevant i diseases
1 which the maim brunt of the disease falls on the connecnve fssues.

{g) Allergic and Anap P There is derabl
evidence that cortisone ¢an suppress or abohsh most of the experimentsl
anaphyl T For ple 1t can wrhibit both the Schwartz-
man and the Arthus phenomenon It alse minbits the response 10

bercutmn 1y subjects  As a corollary to this, &
marked d m bodies has been demonstrated 1
patients recesving cortisone  This 15 probably due to a suppression of
antibody synthesis By contrast, cortrsone has 5o direct antshistamine

ect
Cﬂ"l”hr:se chservations are specifically stressed in this feview since there
15 2 grawing and mdependent body of medical opinion which considers
that the wnfl Ty 1eSp seen in th acthrates are m the
nature of an allergic response to some undefined aliergen. It could
be at this pomt that the action of cortisone approuches most nearly to
the ztiology of the diseases 0 which it is effective.

() Anti-Hyaluronidase Action. Here agawn the clineal sigarficance




APPENDIX 1
THE ANATOMY AND TECHNIQUE OF INTRA-ARTICULAR
AND SOFT TISSUE INJECTIONS

By3. G BEARN, M B, B.S.
Lecturer in Anatomy, of Anat Afrddl,
Ho.vpnml Medrcal School

The following primnciples should be kept in mind.

For intra-articular injection
1. ‘The site should be as far removed as possible from nerves and
blood vessels.
The snc should be indicated by bony landmarks, these being
mcsre £

ing, ar
avoided.

4. In general the extensor surface of the jomnt is usually the ideal site
for the injection, the joint cavity bemg closer to the skin, and more
remote from blood vessels and nerves

For soft tissue injection
1. The site of the lesion should be de\ermmed by conventional
Detailed local
of the patient, who can sometimes ptpomnt the aﬂ'ected area accurate]y
Pam 15 frequently noticed when the needle point reaches the stte
of the lession To avord confusing this pain with cutaneous pamn, skin
anzsthesia should be used.
When mJecImg tendon sheaths the needle should be mserl;d
1
sxte ofm;:ctmn wall feel the ﬂuld runmng up the sheath In superficial

dilute the

rent.), and

Multiple

skin pncks may have to be made m cover the area, but as a rule these
drffuse i are not very y A useful practical procedure

n such cases is to infiltrate the area with procame and only to mject
hydrocortisone 1f the area of tenderness can be abolished by the local
anzsthetic
Needles
The following needles have been found suitable for injections. 1f
aspiration 1s requured, a larger bore needle is more convenient.
133
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secure foundations, the next few years will show a cansiderable expan-

sion of our basic , using ques which were
undreamed of in 1949,

Along with new techniques, an army of scientific workers have
interested themselves in the field of rheumatology and the results of
their endeavours will inevitably becorme clear in the foreseeable future.
Patience is manifestly required while they are applying these techniques
to the investigation of undiseased structures, this being an essential
prelude to therr application 1 disease states.

It would not be fanciful to attribute this renaissance of scientific
mterest 1 the rheumatic diseases almost entirely to the discovery of
corisone, and in retrospect this may be considered the most important
smgle result of Hench's researches.

We should not expect rapid developments in the clinical field. We
have, so to speak, temporarily thrown the ball back to the research
workers and the cli ’s present function should be ially that of
a co-ordinator and sumulator of their efforts.

Undoubtedly newer and more powerful steroids will be discovered
from time to time, and already a set pattern in these discoveries is
discernible. At the time of going to press we hear of clinical trials with
9-a|pha-ﬂuoro—delza~dcriv:}uye§, m '}yhigq the extreme potency of

sull p the p ! salt retaining prop of the

argnal 9-aipha-floure compound. .

We have also recently learned of the logical use of delta-hydrocorti-
sone tertary butyl acetate intra-artseularly,

We have paid lip-service in the course of this book to the conception
of the “1deal™ steroid, ie, one whose action is entirely anti-
inflammatory, and 1 which all the dangerous side-effects have been
overcome This is theoretically quite possible, although there seem
no prospects of it being discovered, except by chance, i the near
future.

What we, a5 chmcians, have learned, and must remember, as a result

of the last seven years, 1s a more critical approach in therapeutic assess-
v Ansaahé tarnalv nanvenarad byt the smnant of Heach’s
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tendon into the greater tuberosity of the humerus The bursa does not
communicate with the shoulder yoint normally. However, 1f the supra-
spinatus tendon has degenerated or ruptured, the bursa communicates
with the joint through the defect n the tendon.

Position

The patient should be sitting on a stool with the arm hanging by the
side.
Method

‘The lateral border of the acromion process is easily palpated on the
lateral aspect of the shoulder

The needle is inserted horszontally in the Iateral plane of the body
Just below the acromion,

The bursa 1s entered at a depth of about 1} to 2 cm.  If the needle
is now 1nserted a further 2 cm. the supraspinatus tendon 1s prerced
and the shoulder joint entered.

The shoulder joint (See Fig 1)

The shoulder joint may be tnjected from the lateral, postertor, or
anterior aspect.

Frr
Nl
(2 SN
i(n.l.u'f,""?:s;,

Fic. 1. Shoulder Jomt.

1. _Acromio-clavicular joint
2. Sub: 1 bursa tendon and sh
Inset Posterior ap;roach to shoulder joint.

x
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Tt 'S BW.G. may be

* e mtne Bt
oach

Knee joint
2+inch needle 20 or 22 B W.G.

Elbow, wrist, ankle and tarsal joints
13-inch needle 22 B.W.G.

Finger and 10e joints
1-tnch 23 B W.G.

Soft tissue lesions
The length of the needle must vary with the depth of the lesion.
A M-inch 22 BW.G i) suffice for most cases.

Upper Limb
. © 77 te- pFlacinng which can occut in the region
. . \ © e e

Acromtjo-clavicutar joint (Sec Fig. 1.)
Position
‘dThe patient is sitting in 2 charr with the arm banging Ioosely by the
side.
Method
The jont 1s readily palpated, the lateral end of the clavicle partially
overriding the acromuon
The needle 15 mserted darectly through the superior aspect of capsule.

Sterna-clavicular joint
Poxuttion

The patient should be lying face upwards
Method . .

There is no difficulty tn palpating the yont, sipee the mediai end of
the clavicle overrides the sternum. 3

‘The needie should be snserted directly into the jomnt through the
anterior aspect of the capsule )

1t should be noted that the great vessels lie postenior to the jowmt.

Sub-acromial bersa (See Fig 1) .
“The ‘bursa 55 deep 10 the upper part of the deltoid and extends under
the acromion process. It overlies the inseruon of the supraspmatus
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Method

The lateral border of the acromion process should be identified first,
and the superior aspect of the greater tuberosity 1s then palpated about
1 1nch below 1ts anterior end. Passive rotation of the humerus will
facilitate recognition of the tuberosity, which will then be felt gliding
under the palpating finger, and an area of tenderness may be found.
The needle is then nserted directly into the tendon, or into the tender
area, at a depth of about 1} cm.

The Jong head of biceps
The long head of biceps 13 injected as it lies mn the bicipital groove
between the greater and lesser tuberosities.

Position

The patient should be lying supine with the arm to the side and the
palm facing upwards, and the medial epicondyle of the humerus point-
1ng directly medrally.
Method

In this position the anterior aspect of the greater tuberosity may be
palpated about £ inch below the acromio-clavicular jomnt and 1z many
patients the bicipital groove itself may be felt through the relaxed
fibres of the deltoid, immediately medial to thrs

In those cases where the bicipital groove can be identified the tendon
of biceps is injected directly, as it hes in the groove,

thn the groove cannot be' identified with certamnty, the needle

region of the tendon,

The tendon of biceps

The tendon of biceps is nserted into the posterior aspect of the radial
tuberosity, a bursa being present between the tendon and the antenior
patt of the tuberosity.

‘The mnsertion of the tendon 1s the usual site of the lesion.

Position
‘The patient is sitting with the arm resting on a table and the elbow
flexed to 45 degrees

Method
The tendon is found 1n the cubital fossa, by supinating the forearm.
‘The needle is inserted lateral to the tendon, to avoid the brachial

artery and median nerve lying medally and is duirected along the line
of the tendon to 1ts insertion mnto the radius.

Tennis Elbow
‘The aim of the injection is to infiltrate the superficial extensor origin

from the front of the lateral epicondyle of the humerus and the lower
third of the lateral supracondylar ridge.
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1. Tue LATERAL APPROACH

This approach is identical to that for the sub-zcromial bursy, the
needle being inserted for a further 2 cm. through the supraspinatus
tendon into the joint cavity.
2. THE POSTERIOR APPROACH
Position
. The patient lies in the prone position with his arm by the side and
internally rotated.

Method

The key to this approach is the angle of the acromion. This is the
potat where the laterat border of the acromion is continuous with the
lower border of the crest of the spine of the scapula at an angle of
about 90 degrees. It1s easily palpated over the posterior aspect of the
Jjoint.

The needle 1s inserted about 3-inch below this point and is directed
1owards the 11p of the coracoid protess, 1e., anfertorly and about 10
degrees medially,

The needle passes through the posterior fibres of the deltoid muscle,
and then the tendon of the infraspinatus, before piercing the capsule
of the joint.

This approach has the great advantage that it avords the axillary
vessels and the brachial plexus.

3. THE ANTERIOR APPROACH
Position

The patient should be lying on & couch, with the trunk saised to about
60 degrees and the arm hanping loosely over the side

Method . .
The key to the anterior approach 15 the coracoid process. This is

palpated through the relaxed anterjor fibres of the deltoid, about } inch
below the faterat thurd of the clavicle

The needie 1s tnserted 1nto the joint just below the tip of the coraceid
and is directed anteniorly. It passes through the anterior fibres of the
deltod, the coraco-brachiahs and the tendon of subscapulans

Care must be taken to avosd the cephaltc vern in the delto-pectoral
groove and the axliary artery and brachwal plexus, which vun medtal
to the coracord process

This s a difficolt approach m a very obese or muscular patient

Supraspinatus tendon (See Fig. 1)

1t shoutld be nated that the msertion of the supraspinatus tendon nto
the superior aspeet of the greater tuberosyy of the bumerus forms part
of the floor of the sub-acromal bursa, and that 2 lesion of the supra-

spinatus tendon may mvolve the bursa itsell

Po;f}tlleﬂ;l’amm should be sittsng upright on a stool with the arm hanging
toosely by the side.
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Wrist joint
This may be inyected dorsally or medially.
DORsAL APPROACH
This may be distal to the head of the ulna or to the lower end of the
radius,
Posstion
As for the inferior radio-ulnar jomt.
Method 1
The injection 1s made between th‘e head of the ulna and the tri-
[T e CTODTHORT o e Tt T
Lo

" miocor, e "

The tendon of extensor carpi ulnaris 1s found and the needle is
inserted directly into the joint, between the ulna and the triquetrum
and on the radial side of the tendon.

Method 11

Lister’s tubercle at the lower end of the radis 1s first palpated, and
then the joint line 1s found distal to the tubercle on the ulnar side of the
radial extensor tendons, These may be made to stand out by getung
the patient to clench his fingers.

‘The needle 1s then 1nserted straight into the joint between the radins
and the lunate on the ulnar side of the radial extensors

MEDIAL APPROACH

The styloid process of the ulna 1s found The carpal bone distal to
this is the tniquetrum.

‘The tendon of extensor carp: ulnars 1s found crossing the joint, and
may be made to stand out by shight extenston of the wrist. The needle
15 mserted just distal to the styload process of the ulna anterior to the
extensor tendon, directly 1nto the joint,

De Quervain’s Stenosing Teno-vaginitis

The leston nvolves the tendons of abductor pollicis longus and
extensor pollicis brevis, as they cross the lateral surface of the styloid
process of the radius, under the extensor retmaculum. There may be
tenderness and swelling present over the tendons as they cross the bone

The 1njection should be made directly into the tendon sheath, the
needle passing obliquely as 1n venepuncture.

Carpo-metacarpal joint of the thumb
Position
The patient should be sitting with the arm resting on a side table.

Method

The joint is injected from 1ts lateral aspect.

The abductor pollicis longus tendon, forming the lateral boundary
of the *“snuff box ”, 1s palpated and traced to the base of the first
metacarpal. The joint line is then found anterior to this tendon, and is
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Position
The patient should be seated and the arm resting on a side table, with
the elbow flexed to 45 degrees and the thumb upwards.

Method

‘The lateral epicondyle is found, and must not be confused with the
head of the radius just below, whick may be recognized by pronating
and supinating the forearm,

The tender area is identified in the region of the epicondyle, and is
infiltrated directly.

The elbow joint
. The injection is made through the postero-fateral aspect of the
Joint.,
Position
‘The arm is positioned as for tennis elbow,

Method

The lateral epicondyle and the head of the radius are identified on
the lateral aspect of the joint. The head will be felt rotating in the
annular igament when the forearm is pronated and supinated.

The jomnt bine is then palpated between the posterior margin of the
head of the radius and the back of the Jateral epicondyle. The needie s
mserted directly into the joint passing through the anconeus muscle
and the posterior part of the capsule.

Golfer’s clbow

The lesion 1§ at the ongn of the superficial flexors of the forearm
from the front of the medial epicondyle

The medial epicondyle ts sdentified and the needle inserted imme-
dately anteniorly into the origin of the muscles, and the tender area
infiltrated.

Note —The ulnar netve hes posterior to the epicondyle.

The Inferior Ragio-uluar joint

This jomnt lies between the head of the ulna and the notch on the
medial side of the lower end of the radis.

1t is separated from the wrist joint by the tnangular racdio-ulnar disc,
except when this, very occasionally, 1s perforated.

Position . .
‘The patient is sittng, with the atm resting on a side table, and palm

facing downwards,

ethod
M N P aeeed feae b davenl mpsant Tha Hc&d of the ulna 1s
L. e f b3

forearm. + * A
the caps. , .
straght into the joint.
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The needle is directed superiorly and medially towards the mid point
of the inguinal ligament, and deflected about 10 degrees posteriorly.

The needle runs over the trochanteric line and hits the antero-
inferior aspect of the head, where 1t will be in the joint cavity. If the
needle is deflected too far posteriorly, it may stop short by stnkimg the
trochanteric line.

ANTERIOR APPROACH
Position
The patient lies supine.

Method

The femoral pulse is found just below the mid point of the ingumal
ligament.

The needle is inserted about 2 inches lateral to this, and directed
posteriorly and about 20 degrees medially, It pierces the anterior
aspect of the joint, traversing the ilio-psoas muscle.

LATERAL APPROACH
Position

The patient hes on the good side with the good hip flexed and the
other extended.

Method

The upper border of the greater trochanter is palpated through the
nsertions of the glutei (this must not be confused with the lower border
which is much more easily found).

The needle 1s inserted about 4 1nch above 1t and directed medially and
about 20 degrees inferiorly. It passes through the supenor part of the
cap‘s(ule and mto the jomnt cavity at about the junction of the head and
neck.

Knee joint. (See Fig. 3)
This jomt is easy to inject and may be approached in a number of
ways,

MerHOD T
Position
The patient lies on a couch with the leg extended.

Method
The patella 15 palpated, and moved from stde to side. The jornt hine is
found between the lateral and medial side of the patella and the femur
The needle 1s nserted directly into the joint either just medial or
lateral to the patella, depending on which side the jount line 1s more
easily felt. In practice 1t 15 usnally easier to identufy the joint line on the
lateral border of the patella. The space can be further widened by
pressing on the opposite side of the patella
MeTHob IE
Position

The patient sits on a chair, with the foot flat on the ground and the
knee flexed to a right angle.
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aided by citheg traction, or by adducting the thurab, when the base of

» the abductor
e thumb nail.

M halangeal joints and interphalangeal joints

These jomnts are injected from the dorsal aspect, the needle passing
to one side of the mid line to avoid the extensor tendons.

It should be noted that when these joints are flexed, the joint line
dorsally lies about § inch distal to the joint angle in the case of the
metacarpo-phalangeal joints, and } incli and } inch distal respectively
for the proximal and distal interphalangeal joints.

Identification of the joint line is aided by traction on the finger.

Lower Limb
Hip joint (Sce Fig. 2.)

PP » g

Fro. 2. Hip Joint.
1. Anterior approach. 2. Lateral approach 3 Caudo-lateral approach.

(CAUDO-LATERAL APFROACH
Position | .
‘The patient lies supine.

M#:dlowtf border of the greater trachanter is found, and the needle

inserted about 1 inch ‘below and 1 inch anterior to it,
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Method
The antertor margm of the medial malleolus 1S found, and then thle
prota hatgpan e er 40 L, PR or S,
1

P - [

" The jomnt may be injected in a similar manner through the angle
made by the lateral malleolus and the lower anterior margin of the
tibia, but this approach 1s more difficult

The Sub-taloid joints. (See Fig, 4.)

The sub-taloid joints are two in number.

The posterior, the talocalcanean jomnt, lies between the infersor surface
of the talus and the posterior facet on the upper surface of the
calcaneum,

The anterior, or talo-calcaneonavicular jomnt, 1s a ball and socket
Jomt between the head of the talus and the cavity formed by the
navicular, the spring ligament and the upper antertor surface of the
calcanenm, .

_ These two joints are separated by the interosseous ligament in the
stous tarst and must be injected separately )

. It 1s at these two jonts where the movements of 1nversion and ever-
sion mainly occur,
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Fic 3 Knee Jomt
1, 2 Approach to the joint, medral or lateral to patella, when the joint s extended
3, 4 Approach just above the lateral of medial condyle of the tibia, when the joint
15 flexed to a night angle.
Inscr - Medual stde-view of knee joint to show the approach above the medial
condyle,

Method

The Iigamentum patellz 1s first found n the mid line, and then the
anterior margins of the lateral and medal condyle of the tsbia are felton
etther side of the tendon, >

A depression 1s found over the joint, on each side of the igamentum
patellz, bounded by the higament n the mid line, the tibial condyle
below, and the femoral condyle above

The needle 15 inserted directly into the joint just to one side of the
ligamentum patellz and just above the uibial condyle, the meedle
pomting shghtly upwards and inwards,

1t is usually easter to make the injection on the medial side of the

patella

Ankle joint. (See Fig. 4)

Pﬂ’;llt\l: ;an:ut lies on 2 couch with the leg extended, and the ankle joint

plantar flexed.
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Temporo-mandibular joint
Posttion

The patient lies on a couch with the head turned to the unaffected
side.

Method

The joint lies just anterior to the tragus of the ear. The head of the
mandible is felt moving forward when the mouth is opened, and the
lower border of the zygomatic process is thus palpated immediately
above and behind. The joint line1s felt between these two bony pomts
as a shight depression.

The 1njection is made with the jaw held widely open, the needle
passing directly into this depression through the lateral aspect of the
capsule, and about § inch antenor to the tragus to avoid the superficial
temporal artery.

The author 13 Indebted to Mias E Hewland
for preparing tho illustratons.
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"The Talo-calcaneonavicnfar joint

This joint is injected dorsally—the needle passing between the head
of the talus and the navicular, just mediaf to the tendon of tibialis
anterior. This approach is much easier than that from the medial side,
when the needle passes into the joint just above the sustentaculum tah.

Position
The patient lies supine with the leg externally rotated, and the foot
plantar flexed,

Method

The joint line between the head of the tafus and the navicular is
palpated over the dorsum of the foot, between the tendons of tibialis
anterior and tibialis posterior, which is inserted into the tubercle of the
navicular. The needle js inserted straight into the joint between these
two tendons,

'The Talocalcaneal joint and the interosseous figament
This is injected through the sinus tarsi.
Position
‘The patient Lies with the Jeg extended and internally rotated, and the
foot plantar flexed and inverted.
Method

PRSP S

e
sir

wi . ' "
filtrated—and then on into the talocalcaneal joint.

PR R SN

b hat: 1 joints and interphat i joints. (See Fig. 4.)

. : - ‘ng
traction on the toes, and the needle 1s 1nserted directiy mto the yoint.

Coccydynia

Fosition ) X
The panent 1s placed in the knee-elbow position.

Method i N o

ess found. . .
i El§he needle s then inserted directly into the area of maximum

55, . e
mi??::;f great assistance to inject procaine 1nutially into the tender area

to confirm that the needle is 1 the correct position.
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To measure strength, pain and co-ordination.
4, Standing on toes, bare-footed, unaided.
0—-30 seconds or more.
115 to 30 sec.

If unsteady add
2—5 to 15 sec.
3—Less than 5 sec. 1 gradeto each.
4—Not at all.

To measure pain and stiffness.
5. Jumping or hopping. Times in 10 sec.

0—Over 20 times.

1--15 to 20 times For pain or
2—5to 15 times. lack of balance
3—Less than 5 times. add 1 grade.
4—Not at all.

For bed patients.
6. Leg bending and straightening—lying position—in 10 sec,
0—More than 10 times.
1—7 to 10 times.
2—3 to 7 times.

One extra
grade is added

3—Less than 3 tumes. If the tange is
4—Not at all. not full.
Upper Limbs

To measure pain and stiffness.
7. Flailmg arms in 10 sec. (backwards or forwards),

2 pornts for speed, i.c.:

0—Over 20 times.

1—10 to 20 times.

2—Less than 10 tumes.

2 points given for range, i e.:
Normal range

1—Moderate range.

2—Poor range.

To measure mobility and speed

8. Clothing, One pomt for each of the following:
(@) T~ o —eada,
® . .
(t) N

@
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ASSESSMENT OF CLINICAL PROGRESS
(a) FuncrnoNaL Tesrs

Below are d 3 selection of functional tests which we have
found useful in followmg the progress of patieats. 1t is simple to devise
new and appropriate fests to swit mdxvxdual cases‘ It 15 cxtrcmc}y
difficult to evaluate stiffness,
vital importance to the pati:
including several objective
carried out if possible at the same time of day to obvxate the weli-known
diurnal vanation in this symptom

Each test is marked in four different grades of disability, where
O=Normal and 4==Complete rIncapaci!y. By selecting {our or five

ISP

arthritis over the course of the years, and a strong case could be made
for a standardized procedure of this sort in evaluating future therapentic

clatras,

Lower Limbs

To measure strength, co-ordination and mobility.
1. Cimbingofitoa standard wooden chaur, standing erect and then
stepping ofl.
0-—~Normal.
1-~Able to do it with | For each leg,
difficulty or holding back »(1e.,, total 4
of charr, pomts.)
2—Unable todotatall,

2. ** Rheumatoid Flop” (ie., termunal flop on situng in a law

arm-chaiy without using hands 3)
Nil, slight, moderate, pronounced or very

pronounced. Graded 0-4 points.
3, Kneeling on floor.  G—Normal.
Kaecling 1—With difficulty, but without using arms.
2—Yes, but using arms.
3—Almost,
4-Not at all.
146
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To measure strength, pain and co-ordination.
4 Standing on toes, bare-footed, unaided.
0—30 seconds or more.

1—15 to 30 sec.
2_5to 15 sec. Ifunsteady add

3—YLess than § sec. 1 gradetocach
4-Not at all.

To measure pain and stiffness.
5. Jumping or hopping. Times in 10 sec.

0—Over 20 times.

1—15 to 20 times. For pain or
2—35 to 15 times. lack of balance
3—Less than § times, add 1 grade.
4—Naot at all,

For bed patients
6. Leg bending and straightening—lying position—in 10 sec.
0—More than 10 times.

by One extra
;:; :g ;ou'ull"::s‘ grade 15 added
3—Less than 3 times. l‘fo:hre“l}'auge 1
4—Not at all, g
Upper Limbs

To measure pain and stiffness.
7. Flaimg arms in 10 sec. (backwards or forwards).

2 points for speed, 1.8.1
0—Over 20 times.
1—10 to 20 times.
2—Less than 10 times
2 points given for range, 1¢.:
0—Normal range.
1—Moderate range
2—Poor range.

To measure mobility and speed.
8 Clothing. One point for each of the following:
{a) Inability to tie a necktie.
(b) Inability to tie shoelaces.
() Inability to comb hair on back of head.
(d) Inablity to put on a standard coat and
button all the buttons.
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To measure co-ordination, deformity and stiffness.
{For women.)
9 {@). Knitting. Count the number of plain stitches knitted
in 15 seconds. ]:IB Most p‘eoplc know
AR . H
3-~Léss than half speed.
4—Not at all.

(For men)
9 {b). Writing a standard sentence.
2 points for speed, i.e.:
Notmal.
1-—Slightly stow.
2—Grossly slow and faboured.
2 pownts for dexterity, i-e.:
1~-Slight unsteadiness.
2-—Gross unsteadimess.

4—Unable to wnte at all.

To measure strength and pain.

10 Gup test (cuff blown up to 30 mm. Hg.).
0--260 mm. or over.
1-—180-260 mm.
2--120-180 mm.
3—60-120 mm.
4—~Below 60 mm.

Each hand assessed separately and results averaged.

In addttion to these, we always carry out a Walking test as follows:
The patient is instructed to walk—or shuffle-—as far as he can in ten
seconds as fimed by a stop v.mtch‘:
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ASSESSMENT OF CLINICAL PROGRESS
(5 ““ AcriviTies oF DALY LIVING ™

Since the ultimate objective in all treatment of arthntics is to re-
habilitate them as far as possible to a normal social—and occupational
—existence, it 1s desirable to try to evaluate the patient's disabilities in
this context before and after tl:'e:\txlxllent

It I evndem that fact direct action of the d
Lo al

T RN N A

ments If the questrons do not appear relevant to any particular case a
further selection can be made from such a publication as The Physical
Demands of Daily Life by Deaver and Brown (1945).

1. Ability to dress and undress.
0—Yes, completely
1—Yes, except for one or two garments
2—About half
3—Able to do a hittle
4—Not at all

2. Speed of dressing and torlet actinties.
Normal.
1--Slightly slow
2—About half of normal speed.
3—Less than half speed
4—Not at all

3. Walking,
0—Unlimited.
1—Unlimited in distance, but some dis-
ability or tiredness
2—Up to half a mile on the level,
3—Upto 100 yards only.
4—Not at al
149
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4. Household duties or own job.

5. Ealing activities.

Normal.
1—~Normal, but with pain or difficulty
2—Can only do part of duties, e.g., cannot
kneel.
3—Has to take days off completely (more
than three in past month),
4—Not able to do anything.

0—Normal,

1—Unable to cut meat or spread butter,
2—Unable to manipulate glass or cup.
3-—Upable to get food te mouth without

gadgets
4-—Has to be fed completely.

6. Ability to shave or do hair.

7. Transport.

0—Normal,

1—Skight difficulty.

2—Moderate difficulty,

3—Qaly able to do it occastonally.
4—Not at all.

0—Normal
One point for each A tha Fatta - oan
< .

¢ .
C
4

8. Getting in and out of a bath.

9, Ability to climb stairs

0--Normal.

1—0Occastonal difficulty.

2—Able to get in and out and sit down, but
not wash

3—Able to get in, but not sit down or get

out.
4—Unable to get 1 or out.

Normal
1—Slightly limited, or usmg handrad,
2—Up normally, down one at a time.
3—Up and down one step at a time, or
backwards.
4—Not at all.
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10. Number of analgesic tablets* per 24 hours required to produce
optimum functional status
0—Up to 2 daily.
1—Less than 4 daily.
2—Less than 6 daily.
3—Less than 8 daily.
4—8 or more daily.

Whilst not a * functional test ™ in the strict sense of the word, this
question 1s included here for . With a co-op! patient
allowed to take analgesic drugs at his own dseretion it provides a
valuable overall measurement of the progress of the disease.

Having carnied out these assessments the results can be expressed in
the form of a simple ** balance sheet ** of which this is an example*

Pervetoge of Doy

ore-veermes-sa o3 [
frnpenidyny
pedideukd

ot ST Pt VT Mesmeree
s B

This type of presentation is laborous and is only supgested for
assessing the results of long term therapeutic tnals

*The nature of the analgesic 1s ummportant provided that the same one 1s taken
throughout the trial € i i
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ASSESSMENT OF CLINICAL PROGRESS
(c) SHORT-TERM TRIALS

The following type of chart is d for routine of
short-term trials.

Name: Mr. A. B. Age: 31 Trwal Cortisone

Day - o 30 90
Date ... - 10/4/55 10/5{55 9/6/55 9)7155
Drug: Cortisone, mg. 0.,100..| 75..... o] 50 el | T5anas
ES.R. ... 38 36 20
b - 93 6 111 126
RBC. .. 44 4'2 43 43
Weight .. 713 86 89
B8P, - . . 120780 130/80 125/80 120/80
Glycosuria .- . LNl Trace Nil Nil
Other Data
Subjective assessment® . 100%, 85% 80% 50%
Spontaneous Pain
1 3rd Rt Prox.] P 3 1 1 1
2. R.owrist . 3 1 2 1
3 L knee . 3 2 2 2
4, R ankle 3 1 2 t
Tenderness-
3rd Lt, Prox LP 3 2 2 2
2 L wnst . . 2 1 2 1
3 L knee 3 2 2 1
4 L Ankle 3 1 1 1
5 Jaw - . 3 1 [} [
6. Right Mid Tarsal 3 1 1 0
Rarge of Movement.
Lt elbow supination 3 ¥ 3 Full
2" Rt knee Heel-buttock Hin 8 8 T in.
3, Rt Shoulder lnt:mal
rotation - ¥ 4 3 1
4, Jaw—bite 1lem 16em 2em. 2¢m
Grip Test Rt h;\nd 98 152 180
Lt hand . 49 80 115 130
Ring Size Rt 3rd 26 22 23 ;23
t 2nd 8 25 25
Ouker Funulonal Tal: (mensmed as grade o! disability)
Leg bendin, |2 1 0
Flailing arms 4 2 2 [4
Standing from a low chair | 4 3 1 1
‘Analgesics per day 3 2 2 1
_‘______A
+ 100 pet bitraril; of degree of disability

on day or commencmg treatment,
152
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FURTHER READING

It 15 obviously impossible 1n a book such as this to give more than a
few selected references from the vast literature on the steroid drugs
The object of the following bibhography 1s to provide chiefly review ar-
ficles, 10 the hope that the reader, by starting with one of these, may
trace specific articles dealing with aspects of the theory and practical
applications of sterord hormones which particularly mterest him.

General
Textbook of the Rheumatic Diseases Ed. W. S C Copeman. Second
Edition. Edinburgh: E & S Livingstone. 1955.
Comroe's Arthritis and Alled Conditions. Bd J L. Hollander and
others Fifth Edition. London: Klmpton 1953
* 3% on the Rt Diseases.” F . 166 1-76.
1.

Mowtcomsm Fammee e W. 8. C. Copeman. London:

* "/, Lukens Toronto: Blakiston
v asuie

S}’mposmm on Cortisone and Corticotrophin ”  Practitioner, 175

537-612. 1955,

The Adrenal Cortex in Recent Advances m Endocrmology P M F.
., Bishop. Seventh Edition, London. J. & A Churchill 1954,
““Stress and the General Adaptation Syndrome.” H Selye. Amn.

Rheum Dis,9 246, 1950 and Brit. med. J, 1. 1383 1950.

Pharmacology and Side-effects
** The Brologic Properties of Cortisone: a Review ” D T Ingle. J. clin
Endocrin, 10 1312. 1950,
“Cortisone. and ACTH. A Review of Certain Physiologic Effects
2161‘? th;gl; Climical Imphications ™ R. G Sprague Amer J Med, 10
Pham\acnlng\c Aspects of Adrenocortical Sterowds and ACTH m
Man” G W. Thorn, D Jenkins, J. C Ladlaw, F. C Goetz,
J. F. Dingman, W. L. Arons, D H_P. Strecten and B
%gc?;gn New Engl J. Med , 248, 232, 284, 323, 369, 414, 588,

Rheumntmd Arthritis

"A Study of Corusone and Other Steroids 1n Rheumatoid Arthritis ™
w.s eman, Q. Savage, P. M F Bishop, E C. Dodds,
1} gctﬂlgb i, Glyn A.A.Henly and A E Kelhe Brit. med
2 1950

L 153
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“ Observations on Prolonged Cortisone Administration in Rheumatoid
Arthntis,” W, S, C. Copeman, O. Savage, P. M. F. Bishop, E. C.
Dodds, A. E. Kellie, J. W, Stewart, J, H. H. Glyn, A. A, Henly and
J. M. Tweed. Brit, med. J., 1. 397. 1952.

* Management of Rheumatoid Arthntis with Prolonged Cortisone
Admumistration.” W. S. C. Copeman, O Savage, E. C. Dodds,
J. H. Glyn and M. E. Fearnley. Brit. med. J., 1. 1109. 1954,

“The Adrenal Cortex and Rheumatoid Arthritis.” E. C. Kendall.
Brit. med. J., 2. 1295. 1951,

“AC- -e=s fC 4 Tt L Treatment of Early
Cast ' . | .+ Joint Committee of
the *** ' ¢ TN 4 Foundation. Brit.
med. J.,, 1. 1223, 1954,

** A Comparison of Cortisone and Aspirin m the Treatment of Early
Cases of Rheumatoid Arthritis.” Second report of the Joint Com-
mittee of the Medical Research Council and the Nuffield Foundation.
Brit. med. J.,2 695, 1955.

* Long-term Results in Early Cases of Rheumatoid Arthritis Treated
with either Cortisone or Aspirin.” Report by the Joint Commuttee
of the Medical Research Council and the Nuffield Foundation
Brit. med. J., 1. 847. 1957. .

American Rheumatism Association. “ Experience with Cortisone in
3};:5 Mansagcmcnt of Rheumatoid Arthnitis.” Ann. Rheum. Dis, 14.

. 1935,

Empire Rheumatism Council.  “ Cortisone/Aspirin  Trial.”  Ann.
Rheum. Dis., 14. 353. 1955, .
“Effect of Cortisone 1 the Long-term Treatment of Rheumatoid
Arthritis. Observation of 35 Patients over a Three-year Period.”

E. C. Toone and R Itby Amer. J Med, 18 41. 1955.

* Treatment of Rheumatoid Arthntis by Prolonged Stimulation of the
Adrenal Cortex.” H. F. West and G. R. Newns. Lancet, 1. 578.
1955,

* Present Therapeutic Status of Cortisone and its Derivatives, with
Special Reference to Rheumatic Diseases.” H. F. Polley. Brit
med, J.,2 1253, 1956.

* Cortisone 1n Treatment of Rheumatord Arthntis™ L. E. Ward,
H. F. Polley, C H Slocumb and P. S. Hench. J. Amer. med. Ass,
152. 119. 1953,

* Evaluation of Prolonged Cortisone Therapy in Rheumatoid Arthritis ™
J J. Bumim, M Ziff and C. McEwen. Amer. J. Med., 18. 27, 1955.

“Treatment of Rheumatoid Arthntis with Cortisone. 24 Years’
Study.” K. B Hansen, F Fischer and K. Bréchner-Mortensen.
Acta rheum. scand , 1 7. 1955.

« Chnical Evaluation of Prolonged ACTH and Cortisone Therapy in
114 Cases of Rheumatord Arthritis” J H Solem and O. Romcke.
Acta rheum. scand , 1. 243. 1956

Intra-articular Injection o A
“ -articular Hydrocortisone in Rheumatoi rthritts  Chimcal
I:r::lnlilblo;lalory Studies.” 1. F. Dull, W. D. Robinson, W. M.



APPENDIX IIT 155
Mikkelsen and N. H. Chatelin. Med. Clin. North America, 39. 413.
1955

*The Use of Hydrocortisone by Local Injection.” P. H. Kendall.
Ann. phys. Med ,3 1. 1956.

Other Diseases

** Treatment of Acute Rheumatic Fever in Children.” Joint report by
the Medical Res:arch Council and the American Heart Association.
Brit. med. J., 1. 3

* Cortisone in Uloemnve Colitis.” 8, C. Truclove and L. J. Witts.
Brit. med J.,2 1041. 1955,

* Combined Ccmcotrophm Therapy and Chemotherapy in Pulmonary
Tuberculosis.” L. E. Houghton Lancet, 1. 595 1954.

* Controlled Trial of Effects of Cortisone Acetate in Chronic Asthma.”
Report 1o the Medical Research Council by the Subcommuitee on
Clinical Trials in Asthma. Lancet, 2. 798 1956

“ Controlled Trial of Effects of Cortisone Acetate in Status Asthmati-
cus.” Report to the Medical Research Council by the Subcommittee
on Clinical Trials in Asthma. Lancet, 2. 803. 1956,

“ Treatment of Blood Disorders with ACTH and Cortisone.” Third
Report to the Medical Research Council by the Pamel on the Hema-
tological Applications of ACTH and Cortisone Brit. med. J., 2.
455, 1955,

“ Trea!mcnl of Skm Dlsorders w1th ACTH and Comsone ”  First
Rl

ey . .o .
. T .- . A
1954.
‘Treatment of Adrenocortical Deficiency States” F. D. Hart.
Brn med. J., 1. 41 1957

“ of the with Corti h CTH)
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Bursivs, thmntmd treatroent with
ocal hydrocortisone, 101
subdcltmcL treatment withlocal hydro-
cortisone,

Cachewia, chronic a relative
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comsnne, contra-dndications—contd.
bsolute, 44
deﬁcxcncxes, clinkeal, 79

chstnbunon sugges!ed plan, 81
dosage, 6!
47, 60

ndication for cortisone,
Calcium mctabollsm effect of cortisone

therapy, 3:
Cancer, value of “steroid therapy, 118
Capillary permeability, effect of corti-
sone on, 129
effect of

s, B
sc edul , 64, 68
frst ehacay application, 4
formula, 13
tistorcal review, 1-10
13 pon xheurgn; disorders, 89 €0

steroids on, 2
Cardiovascular sld:—cﬂeds of corttsone
therapy, 2°
msuﬂic:ency a contra-mdication to

15one, 4
Case selcat;on for cortisone therapy, 42,

Chondroiin _ sulphate, nhibition  of
production by cortisone, 130
Chorea, value of steroid therapy, 118
Chorowditis, acute, slcrmd thcmpy, 113
* Clicking jaw " syndr
Ceehiac diséase, steroid lherapy, 1no
Colitis, ulcerattve, cortisone therapy, 109
Collagen disease, 127
cortisone therapy, 102
whibition by corone. 130
Compound A, 3
See Comcus\e'mne
E, 1s0lation, 3
See Hydrocortisone

relative, 43
economic and social factors, 44
psychological factors, 44
1njection, intra-articular, 82
ssolation,
local adm:mstrahon 10
metabolic effects, 20
metabolism by jounts, 87
mode of action,
pharmacological propertics, 18-23
potentiation, 7
production pmblems, 120
resistance to, 38
an absolute ‘ontra-indication to use,

response pattern,

usmnmns on panmts dunpg admin-
tranon.

shorteomings, 79

sideeffects, 23-41; see Side-effects

F sparers, 6
Concomitant disease, suppression of specificity, §
gns by cortisone, 36 supply, 4
Contra-mdications to cortisone, 23-41,  therapeutic truals, 121, 152
therapy, laboratory awds, 4
absolute, 44 selection of cases, 42, 47
or excretion tn toxicity, s, 7
arthritis, 128 uses in diseases other lhan xhcumatmd

measurement, 52
Corticosterone, formula, 12
Corticotrophun, comparative value to
cortisone,
diabetogenic effect, 32
dosage schedules, 64, 68
excretion studies, 52
preparation, refinements, §
structure, 16
Coruisone, admmisiration, methods, 8
ntra-articular mjection, anatomy
and techmque, 133245
local, 10
pattern of response, 5
Joutme proccdures b:iore, s5
suggested plan, 8!
analogues, 5, 6
combmation with other drugs, 6
compazztve valte to other steroids,

companson with aspinn, 123
contra-indications, 23-41, 44-6

art] s, 89-119
withdrawal, indications and method,

Costs of steroid therapy, 6
Cushing’s  syndrome, su'nu!auon by
corttsone therapy, 30

Deafness following cortisone therapy, 30
Dehydro-corticosterone See Com-

pound A
Delinum tremens 1 alcoholics, follow-
ing cortisone therapy, 30
Delta compounds, 132
Deltacortrsone, 14,15
Delta-hydrocortusone, 14, 15
Depression following cortesone therapy,

De Quervain’ ; syndrome, treatment with
1 hydrocortisone, 100
Dermatitts, aluplc treatment with topi-
ocortisone, IOS 109
contact, :temnd therapy, 108
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Abdominal cramps after ACTH ther-

Abscess io]k;wmg cortisone mjection, 9
Acne rollowmg cortisone and A

value of (opxcal hydrocumsonc ther-
Acromto-clavicular Jornt, 1njection mto,

ACTH  See Corticotrophin

Acute phase reactjons, 54

Adaptation, diseases of, 19

Addictton to cortisone, 37
Addison’s_disease, cortisone therapy,

Admimstration of cortisone, methods, 8
ntra-articular, anatomy and tech-
nique, 133-45
pattern of response, 58
previous routine procedures 55
suggested plan, 8§
Adrenal cortex, slcmids 1solated from,
gland, lt‘ilmphy following cortisone
Y,
deficiency, 90
hypcxplasla‘ chronic, sterord ther-

congemml 90

Amylmd dAscﬂs:, latent, precipitation by
tsone.
An:muas‘ hzmolyuc, steroid therapy,

Analogues,
Amphylaxls‘ supprcssxon by cortisone,

Anti-rheumatic substance X, 2
Appetite, increase during cortisone ther-

apy, 59

Arterial sprders rolglowing ACTH ther-
apy, 27,

Attentis, temporal, cortisone therapy,

Arthritis “ mutilans ™', a relative indi-
cation for cortisone, 43

psortatic, treatment with cortisone, 95

rheumnstgxd. “ acute phase reactrons "',

chronic progressive, a refative indi-
cation for cortisone, 4.
disabulity, assessment of, 149-51
disseminated, acute, an absolute
indication for cortisone, 43
fulminating, an absolute ndication
for cortisone, 43
functional tests after steroid ther-
apy, 61, 1
1 children, a relative mdication for
cortisone, 4.
treatment with cortisone, 93
in men, a relatve indication for
cortisone, 43
laboratory fests, 48
potential reversibility, !
prognosis before cortisone, 1
Arthrosts, temporo-mandibular, treat-
ment with local hydrocorti-
sone, 102

"4

apy, o
Azotmmx;gfollowmg cortisone therapy,

Benemid 1n treatment of gout, 96
Bcrylhum granulom:uusns steroid ther-
ey, !

[
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Hirsutism fo].lowu:g cortisone therapy,

Histonical 'revxew 1-10
Hyaluronic acd, "effect of cortisone on,

Hy2luromdase, effect of cortisone on,

Hydrarthrosis, 1ntermuttent, corfisone
therapy, 95

Hydrocortisope, anti-inflammatory ac-

tion,
breakdown pathway after injection, 87
comparative value to cortisone, 70
dilution with procaine, 85
dosage, 68
formula, 13
1n corlisone-resistant patients, 70
njection, intra-articular, 82
150lation, 3
local, for mon-articular and pen-

articular affections, 100

metabohsm by joumts, §7
retention m-nc after injection mto

joint,

tertrary butyl acetate, 83

topical application, 108
17-] Hydmxy-ll ~dehydro-corticosterone,

xtisone
Hypexcomsomsm 39, 71,72
Hypertension, a contra-indication to
cortisone, 46

following cort1sone therapy, 26, 27, 31

Hypcrlnchoxns followng cortisone ther-

Hypoknlzrma followmg cortisone ther-

Jaundice, corticoids m, 12

ability a refative 1ndication for
cortisone,
effusion, a relative indication for

one,
njection of cortisone and hydrocorti-
sone 1nto, 133-45
disadvantages, 83
dosage,
ndicatrons, 83
research aspects,
sepsts due to mira- amcular 1njection,
suﬂ‘ncss a relative ndication for
cortisone, 44

Kidney discases, steroid therapy, 112
effects of mmsxme therapy on, 38

corti-

rapy, 1
Hypcth;\lamlc damage followmg corti-
Hypothyiorsm ffowing _cortisons

therapy,
Hysterical personality a cootra-indica-
10N to cortisone, 46
Ileus, hypokal®nmuc, after cortisone ther-
Infecnon ]owmd Tesistance due to
rtisone therapy,
Iruecuons. inira articular, of cortisone
ydrocorttsone, £2-8
analomy and technique, 13345
dlsadvaniagl:s. 83
dosage, 85
indications, 83
research aspects, 86
Insomnia_following cortisone therapy,

Tosuln, po(ennatmn of cortisone by, 7
rcslslance followmg cortisonc ther-

1
Xnkellectu;\l lmDammnt foﬂowmg cortr-
sone therapy, 3

to
comsone, 46
Kimmelstiel-Wilson syndrome, value of

steroud therapy, 112
Kree joint, myection into, 141

Laboratory aids to cortisone therapy,
46 i

.

Libido, diminution following cortisone

erapy,
Lichen planus, steroid therapy, 108
value ol' wplcal hydrocortisone

smplex v.,\lue of mpn:al hydrocorti-

Limbs, fanction tests, 146-
Liver, fatty chang!s ancr cortisone

theraj
function tcsts eﬂect of cortisone on,

50
Laocal therapy, 10
Long-acting preparations, 9
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Dermatitis, contact—contd.
treatment with toprcal hydrocorti-
sone, 109
exfoliative, 90
cortisone therapy, 108
valuc of lopncal hydrocortisone

sebonhmc, steroid therapy, 108
treatment with topical hydrocorti-

sone,
Dermatological conditions, valve of

. -

nu, 41
Drabetes mellttus following cortisone
therapy,
pre-custing, a contra-indication to
cortisone, 45
Dret duning cortisone therapy, 7, 62
Drsability in anhrms, measurement of,

sttnbutmn of cortisone,  suggested

plan,
Dosage, mantenance, 47, 60
of mtra-amculnr 1njections, 85
reductios
rclauve ofs!crmd drugs, 67, 68
schedules, 8,
“ tailoring *’, 66
Drug eruptions, treatment with sterords,

selectron, 47

Ecchymoses following cortisone ther-
apy, 27, 29, 31

Effusion a relative indecation for corti-
sone, 44

Elbow joint, imjection mto, 137, 138

Electrocortin,

Electrolyte mctabollsm, effect of cort1-

Endocrine dtseases, sterord therapy, 113
dnsluxbances following cortisone ther-

Ententis, xegnonal steroxd therapy, 110
Enzyme systems, effcct of cortisone on,

Eosmophll response, effect of cortisone
prcondylalgxa. treatment with hydro-
ne,
Epllcpsy, a coxua -indication to corti-
follawmg cortisone therapy, 30
Episclentis, steroid therapy, 13

Erythema mu urarme, cortisone ther-
apy, 1
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Erythrocyte count, effect of cortisone
on,
sedlmcnml&n test, effect of cortisone

Erythroderma, cortisone therapy, 108
Erythrogenests following cortisone ther-

Euphoriaagﬁ'xiii; cortisone therapy, 29,
Exoph(hafimos, malignant, steroid ther-
Eye diseasea,steroud therapy, 113

Fat, exc:s‘;we deposition after cortisone

etabolism, eﬂ'ccl of cortisone on, 21
Fubrinord matérial, reduction by steroids,

Fnbmblasnc ac!iwty, inhibstion by corti-

Fnbrosms comsonc therapy, 9
Flatulencé following cortisone lherapy.
28

Fluid retention during cortisone ther-

Feetus, effects of cortisone on, 37

Follow-up clinic procedures, 59
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v1, 1404

Gastro-intestinal dseases, steroid ther-
apy, 103

General adaptation sypdrome, 20
Glaucoma following cortisone therapy,

Glucocortrcords, 12

~r

Lo sesr,
Gynzcomasna following cortisone ther-
apy, 31

Haematemesis following steroid therapy,

Hzmoglobin count, cffect of cortisone
49

apy, 109
Hip Jomnt, mjection mto, 140
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Protein metabolism, effect of cortisone
on,

Prurmtus, anogenttal, treatment with
topical hydrocortisone, 109

Psonasis, ano-genital, treatment wath

161

Sarcoud, treatment wath topical hydro-
cortisene, 109

Sarcoidosis, 90

pulmonary, steroid therapy, 111
steroid therapy, 108

generalized, steroid therapy, 108
value of topical hydrecortisone ther-

apy, 109
Psychic disturbances due to cortisone
Paychoses, qfoUu\-}mg cortisone therapy,

Psychosis, pre-existing, a contra-indi-
cation to cortisone, 45
um, effect on rheumatoid arth-
nts, 1,2
Purpura, allergic, steroid therapy, 116
following cortisone therapy,
thrombocytopznic, Jdmp:\ﬂuc, value
of steroud therapy, 1
Pyrexia, persistent, a relative mdmnon
for cortisone, 44

Radiographuc © control i cortsone ther.

Radio-uliar Jomt, 1njection nto, 138
Record chart, 1.

Red cell covnt, eﬁ'ect of cortisone on, 49
Rester’s synd.mme, treatment with cortt-

Retapse, pruvomnon or delay by sterord
¥, 78

Remnss:on provocation or delay by
steroid therapy, 7

Reststance to cortisope, 38

R:spuawry diseases, steroid therapy,

slde—eﬂects of cortisone, 27
Restrictions fux pauems TeCeIVIDE COrti-
sone,
Reticuloses, va.lue of sterod therapy, 117
Rheumatic fcvcr, acute, stero:d therapy,

Rheumatism, muscular, localized, treat-
ment with local hydromnr

sone, o8, 101
nop-atticular, cortisone therapy, 97
palmdrormc, treatment with cortisone,

per- amcular cortisone therapy, 97
Rh:umalmd anhn See Arthntis,

- Rheuma(oxd ﬂnp" 59, 146
Rhumtss, l\ﬁ!omo(m’, steroid therapy,

Rosacea, Vllue of loplcal hydrocorti-
emDY
Rose-Waaler test,
Rotator cuﬁ syndxome, treatment with
focal hydrocortisone, 101

following cortisone ther-
2apy, 29

Sclemdgr;n&, diffuse, sterowd therapy,

Sckrom.ﬂacia perforans, steroid ther-

scleros:s. dasscmmaccd value of steroid
tapy, 1
Sclofcuan of cases for cortisone, 42, 47
o
Sheehan‘s‘ lsz'ndrom:, cortisone therapy,

Short-term therapy, indications, 75
Justification, 75
Shoulder, frozen, effect of cortisone
therapy,
mjection nto, 135

[
Su'nmonds d se, 90
cortisone thm;ty, 114

Sjogren’s syndrome in association with
rheumnatoid arthnts, cortisone
therapy, 94, 113

Skin complications of cortisone and
ACTH t L, 29

diseases, value of cortisone therapy,
Sleep dlsmrbanccs followwng cortisope

Y
Sodum mlake, restriction,
retention following cortisone therapy,

followiog phenylbutazone, 7
prophylaxts, 7
Somatotroptun, 128

Sparers,

Speaificity of cortisone, 5

Spondyhts, ankylosing, treatment with
cortisone, 92

Sprue, steroid therapy, 110

Status asthhmucm, value of steroid
therapy, 1

Sterno-clavicular jomnt, mjection into

Sterond drugs,  production. problems

r:lauve costs, 68
selection of drug, 69
studies 1n theumatord arthntis, 5.
Steroids, blood, estimation, :ﬂ'ecz of
cortisone, 53
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T o ae AL iamn 40 A
Llaby,
Lymphocyuc nsponse to cortisone, 50

Masmtanannn dannma AT €0

tretapy, o1

Mental disorders_followmg cortisone
£1aDY,

Mcsenchymal tissues, action of cortisone

2
Metaboln: sldodrects of cortisone, 33
Melabohsm of cortisone and hydro—
ritsone by toints, 87
Mclacarpo -phalangeal jomnt, 1yection

1nto,
Metacortandracin, 15
Metacortandralope, 15
Muneralocorticords, 12
Muco—polysncchandc;. effect of corti~

one on, 1
Muscle weakness_following cortisone

erapy,
Myocardial mrarclion following corti-
sone,

Necmsxs. ﬁbnnmd, 126

n
Nervous system, central, reactions to
cortisone therapy, 26
Nervousness {ollowing cortisone ther-

apy, 29
Neuntis, optic, acute, steroid therapy,
peripheral, gcuowmg cortisone ther-

retro-bulbar, steroid therapy, 113
Neurodermatitis, adult, steroid therapy,

108
Nitrogen m:mboh;m, effect of cortisone
he

Qbesity, a contra-tndication to corti-
sone, 45
" Obhga(ory diseases ** for sterord ther-
apy,
Ocdema of ankles after cortisone ther-
apy,
Oestrogens, admnistration with corts-

sone,
Oph(halmclcgy, steroid therapy 1n, 113
Osteo-anhnus treatment with corti-

e, 97
Osteopomsn fcllawmg cortisone ther-
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Otiis externa, treatment with topical
hydrocortisone,

P“"m“"{'fé acute, cortisone therapy,
Papilhitts following cortisone therapy, 30
P be: acid,

of cortisone by, 7
Parzsthesiz following cortisone ther-

apy, 30
Para-rheumatic diseases, treatment with
. cortisone, 1
Patients, restrictions during cortisone
therapy, 62
Pemphigus, 50
steroid therapy, 1
value cf (op(cal hydrocomsone ther-

y, 109
Peptic u)ccr, a contra<jindication to
cortisong, 4.
mcidence, effect of cortisone and
prednusone on, 10,28
Perfarthrits, cortisone therapy, 98
Penitomtis, sterord therapy, 110
Pharmacology, 18-
Phenylbutazone, combination with corti-
. .sone,6 -

CUTUSONE ditiaPy, 1vs
Plasma protens, differential analysts,

effect of corfisone on,
Polyarteriis following cortisone ther-

Po(asslumhdeﬁuency following cortisone

Y, 34
indications for admunistration during
cortisone therapy, 62
prophylactsc use, 7
Potentiation ul‘ cortisone, 7
Predniselone, 1
comparative value to cortisone, 70
dosage, 68
synthests, 10
Prednisone, 15
comparanve value to cortisone, 70
age, 68
mdications, 71
synthesis, 10
Pregnancy and sybsequent  cortisone

era)
cortisone lhcr:py 7
effect on lhcumzmld anhnns 1,2

to
canuon:, 45

Production problems, o
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Steroids—contd.
combination with antibrotics 1n tuber-
culosts, 11
isolated from suprarcn::l cortex, 11
urmary, estimation, effect of cortisone,
S(cvens-]chnson syndrome, cortisone
3 erapy, 108
Stiffness, 2 relative incication for corti-

sone,
Stul's dxse;se‘ treatment with cortisone
9.

L.

Supply of cortisone 1n Europe, 4
Suprarenals See Adrenals
Supraspinatus syndrome, treatment with
local hydrocorusone, 101
tendon, 1njection mto, 136

‘Talo-calcaneal jomt, injection into, 144
Talo-calcaneamwculax ot injection

o, 1
Temporo-mandl"buhr joint, mjection

** Tenmus clbow ™, treatment with local
hydrocortisone, 100, 137
Tenosynovitis, treatment with local
hydrocortisone, 1
TEchngmms stenosing, treatment with
al hydrocortisone,
Tcszosxeronc. reversal of catabolic effect

‘Thumb, lnjeCIlOl‘; mto, 139
Thyrord, adminustratiop with cortisone,

hypofunction following cortisone ther-
apy, 33
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Thyroidius, acute, steroid therapy, 115
Tinnitus following cortisone therapy, 30
Tssue adaptation to sterouds, 7.
sensitivity test, 47
Tissues, injection mto, anatomy and
"

schninne

treatment with combined steroids and
antibiotecs, 11
Typhoid vaccination, effect on rheuma-
toid arthritis, 2

Ulcer, pepuc See Peptic ulcer
Unic creatinne ratro, effect of
comsone an, 50

Vision, blurring, following cortisone
therapy,

‘Water retention following phenylbuta-
zone, 7

steroid therapy, 114
Weight gan {ollowing cortisone ther-

DY,

Wi zhdrawalyor ‘cortisone, indicattons and
methed, 7

Wound healing, tmpairment due to
cortisone, 3.

‘Wrist, injection nto, 139






