Pustication Nuvser 76
AMERICAN LECTURE SERIES

A Mo\oGrAPH IN
AMERJCAN LECTURES IN CHEST DISEASES

Eduted by
J ARTHUR MYERS MD,PHD,FACP.
Professor of Medicine and Preventive Medicine
and Public Health
Uniiersity of Minnesola Medical School
MMinneapolis, Minnesota



THE MANAGEMENT OF THE PATIENT

WITH

Severe Bronchial Asthma

By
MAURICE § SEGAL, MD.

Assistant Professor i Medicine
Tufts College Medical School
Durector Depaytment of Inhalational Therapy
Boston City Hospital
Boston Massachusetts

g} e TR A CL

CHARLES C THOMAS PUBLISHER
Springfield - Ilhnois - USA



CHARLES C THOMA\S PUBLISHER

Banngrstone House
301 327 EAST LAWRENCE A\VENUE SPRINGFIELD Jtimvois USA

P ublished stmultaneously tn The British Commonuwealth of Nations by
BracawrLL STIENTIFIC PUBLICATIONS Lo OXrokp ENGLAND

Published simultaneously sn Canada by
Tue Ryrrsov Press Torowto
Thus monograph 15 protected by copyright Mo
part of it may be reproduced in any manner
without written pernuission from the pubhisher

Copys ght 19,0 by CHaRLFS € Thiosas  PLbListiEr

Fumted 13 the United Slates of America



INTRODUCTION

THE patient \\nh severe bronchial 1sthma may be re
gurded as a psychobial b The compl
pathophysialogy and disturbed cmouona\ make up require
a careful mtegration of the multiple components wluch
constitute the mdividual as a whole Proper physiologic
management 15 based upon an understanding of i the
parucipating forces and thewr relauve values This calls
for specific therapy formulated to mimimize or improve dis
turbed functions and to prevent the irreversible sequelae
of the asthmauc state To achieve lasting results consider
able rapport 1n the psychological sense must be deseloped
and the patent must have reassurance without sacrifice of
a determined posttive approtch an the prt of his physt
cian This requires the conunuous educinon of the pa
tient 1nd lus family 1 know of no other disease which can
t1x the character and therapeutic ingenuity of the mternist
as much as the proper mnagement of the very sich asth
mauc patient

Whatever the fundumental cause of the asthmwic enss
(liberatton of H lustamine like substance € acetylcho
line hike substance or other chemical mediators durning the
antigen antihody contact) tnhibition or neutralization of
tlus substance elimination of mucns which is the product
of 1ts tction rehef of the bronchospasm and finally reso
tation of the emononal factors which may precipitate or
modify the attack should be the amm of al} therapy The
acutely 11l pauent presents 1 Fir more complex problem
than that of fus speafic allergic response Allermcally di
rected theripy should not be regarded as the speaific
theripy for the mamgement of bronchin! asthmr It 1s
specific only for the management of the underlying Mlergy
when determnable
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Contrary to the pessimustic view frequently expressed
by the pattent and his friends, considerable benefit can be
given to the very sich patient with asthma by the applica
t1on of procedures to be discussed The therapeutic meas
ures suggested are based largely on personal observations in
the management of 513 patients and hase been correlated
BADNCHOLAR ALLAXATION BAONCHIOL AR £VACUATION

hirapinine

ron acacrncs
NS g

e exenc ey
e rEia TR,

whascacus mrus vy
L masun

P

By swesrce

SUPPORTIVE THERAPY

MARAGEMENT OF IFECTION

PREVENTIVE MZASURES
Eunaron o s a

THE PHYSIOLOGIC MANAGEMENT OF THE SERIOUSLY KL ASTHMATIC
Fieure 1™

with extensrve laboratory studies with a large vartety of
protecting drugs Human assiy (protection studies) also
have been employed With this new technique, an evalnn
tton of the relatrve value of new and accepted therapeutic
agents for the reltef of bronchospasm was possible Further-
more these studtes were performed under controlled con
diens winch are usually not present n the sich patient
In order to restore physiologic balance in the severe
asthmatic patient, 1t 15 necessary to employ a wide range of
properly bilanced therapeutic measures I Irwe attempted
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to Mustrate the various measures winch are necessary to
balance this therapeutic seesaw (Fig 1) and will discuss the
more nmportant ones hamely protecting drugs sedation
supportive therapy b holar relaxatton therapeuuc use
of gases bronchiolar evacuation or cathusis and the
management of infection tn the Chapters that follow The
reltionship of emotional disturbances to the asthmatic
paroxysm the salue of therapeutc hyperpyrexrr and
breathing exercises the controverstal aspects of chimato
therapy and finlly a variety of miscellaneous procedures
not g ly rec ded will be d d 1 somewhat
less detul

The manuscript for this book had gone to press when
we begin our studres with the specticular pitureary adreno-
corucotropic hormone (ACTH) n bronchil asthma The
remarhble properues of ACTH and Corusone and their
effects on the wntigen anubody mechamsm 1s the subject of
considerible stndy To date we hmve completed esght acute
protection studies with ACTH ngasnst the effects of lusta
mine nd acetylcholine 1n the laboratory and have treated
three pitients in status asthmaticus with ACTH therapy
When successfully employed striking subjecuve and objec
trve improvement 1ppers within one to seven days Treat
ment probably may be stopped after the fourth or filth day
i most cises Ve genenilly employed 20 mg (A\rmour
units) I M every six hours for the fivst tno diys and there
tlter 10 mq every stx hours through the seventh diy It
appears likely that the hormone m1y be employed m re
sponsive pattents for mainten ince therapy One or two day
courses may be necessary 1t three or four week intervals

In the wake ol ymproventent there may be observed stde
effects (Irgely transient) such as mooning of the facies salt
and water retention Tise in blood pressure hirsutes sense
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CHAPTER 1

THE CLINICAL CONCEPT OF
BRONCHIAL ASTHMA

BRONCH]AL asthma 15 a distressing and common form
of acute recurrent or chronic bronchial inflammation and
obstructine emphysema  usually of allergic ongm It 15
charactertzed by recurrent cough and a wheezing type of
dyspriea 1n which the patient s mam difficulty occurs par
ticularly on expiration The over exatable bronchial mu
cosa 1nd musculature of asthmatic patients react to factors
which generally have no effect on normal subjects Such
factors include allergens infection and reflex physical
nd psychic sumuls It has been estinated that 35 per
cent of the populrtion  are affected with thns discouraging
and disheartemng aflliction at some tme during life and
that 02 percent of a1l deaths in the United States m 1940
were due primarnly to bronchil asthmr ° YWith these
figures confronting us 1t 1s hertening to note that sigrfi
cant progress has heen made 1 alleviating this condition
Anlysis of the 1uthors series of cases revealed that ap
proximately 15 per cent were completely relieved 80 per
cent were more or less improved and only 5 per cent were
resistant to 1l treatment
1 Pathophysiology

A proper understinding of the physiologictl mecha
nisms involsed m asthmatic patients during paroxysms and
during the asthmn free period sheds considerable light on
the difficulties tetendant upon proper therapy Numerous
mestigitors notably Cournand®? and Baldwin * have dem
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4 The Management of the Patient

onstrated sigmificant findings i their subjects During the
asthma free pertod the patient expeniences 1 feeling of
general well being and usually evidences no pulmonary
distentzon (1ncreased rnio of residual arr to total capacity)
Nevertheless the mrximum breathing capacity duning
these Temussions 15 generally 58 per cent of the predicted
vilue® and there 1s evidence of poor mntra alveolar ventilh
tion This degree of ventilatory dysfunction 1s not suf
fictent to produce signs or symptoms exther 1t rest or upon
ordinary esertion

During « piroysm of asthma however a state of acute
venulitory nsufliciency ripidly deselops due mamnly to
madequate evpiritton  The normally active inspirauon
becomes more forceful to overcome the diffuse broncholar
obstructton  This results m 1 grexer mtrithorwcic neg
atve pressure than normal and ur passes through the
constricted bronchioles into the alveolt The dufficult egress
of air through the bronchioles during expiration 15 not
s efficrently compensated for Normal expiration 1s Trgely
2 passive process due to the elastic recoil of the lungs and
the diminuution 1 chest volume which follows relxation
of the diaphrigm and msprratory muscles Duning norml
expiration the bronchioles shorten and constrict but this
degree of constriction 15 exaggerated 1 pattents with
bronchial asthma Faptration betng less powerful than
msptration cannot overcome this mcreased obstruction and
so becomes greatly prolonged With fatigue of the acces
sory muscles of expirition 1ntense bronchoconstriction
loss of lung recoil wnd the poorly functiontng diaphragm
the lungs become progressively over distended and the
chest 15 held in the position of maximum msptration

The following changes 1n ventilatory dynmics and
diffusion of gises hrie been obserted mn the lboratory
the vital capacity s well s the mspiratory and expiratory
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velocety rite is decreased the restdual air is increased
mtripulmonary mixing 15 reduced and the aheolr
ovygen tension 1nd blood oxygen saturation tend to fall
while the alveolar and blood carbion dioxrde tensions tend
to 1% 1n mild or moderately severe bronchial asthm but
subsequently rise n mote severe and protracted bronchi!
spasm The lowered vital capacity and slov ed insprratory

Lreer or isumney
T LATONY PATTIRN
O A SUBILCT WA ACUTE. ASTIA

e
e

e

FiGLRe 2

and exptritory velocity rates wath the staking improvement
which follous relief from the underlying bronchospasm
miy be ohsersed wm DNgure 2 Fimlly  because of di
munished ability for the ovygenation of hemoglobin the
amount of reduced hemoglobin m the capillhrses rapidly
mcreses nd when this reaches 1 level of 5 g per cent
cynosis N1y be observed

Based largedy on clinical observations n asthmauc pa
tients and studies with experimental obstructine dyspnea
m dogs Barach ® has contributed greatly to our knowl
edge of the mechanics of respiration 1 patients with
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bronchual asthnn He attributes the imtnl increase i the
asthmauc subjects pulmonary ventlation to reflex stimn
lation of proprioceptive reflexes m the lungs and chest
wall resulting from the physical effort necessary to draw
air mto the lung Later the consequences of obstructise
dyspnea lead to changes 1 the lung which are responstble
for hypoxia which then becomes a contributory cause of
dyspnea and 1n addizon exercises 1 harmful influence
When the Inyns of a dog was constricted Barach observed
n mmmediate ncrewse mn the mtrapleural negatte pres
sure during the inspiratory cycle This was obsously
necessary for the mnward mosement of air past the point of
obstructton  As tius pathologicaily elevated ntrapulmo
nary pressure persists over a long period of time 1t exercises
a cupping acuon on the pulmonary chpillaries and on the
mtrathoracic broncht which causes 1n exudition of serum
mto the alveolt and an outpouring of mucus from the bron

chinl mucous membrine Both of these factors interfere
with absorption of oxygen With the progressise conges

tion wnd edemn that followed 1n the dogs lung Barwch
observed 1 marled 1increase 1 the physical effort to
breithe due both to the origmal obstruction 1n the larynx
and to n mcrersingly engorged lung Arexs of emphysem?
appeared 1n the peripliery of the lung and bsilar pulmo

nary edemn was finally obsersed He further demonstrated
that when helium ovygen nuxtures were breathed under
positive pressure of 5 cm of water the pathologically ele

vated negatnve mirpleural pressure observed durng the
mnspiratory cycle was markedly decreased and the physical
effort of mspirition conspicuously drmimshed

2 The Acute Paroxysm

The acute paroxysm actually consists of edem of the
mucosa and submucosa which may be thrown nto folds
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accumulation of thick tenacious and copious mucus nd
spism of the smooth muscle of the bronchi and bronclu
oles The 1ttack may vary in intensity from sumple tight
ness or heaviness of the chest to marked dyspnea with
charactersstically noisy (wheezing) respirations Attacks e
more frequent 1t night At the height of the sexzure the
patient presents a ptuaful sight He sits or stands 1n a flexed
posinon  with lis back rounded and lus chest shoulders
and head fixed This posture tends to increase the effective
ness of s expiratory efforts although 1t probably rexcts
to his disadvantage by reducing the lung volume and vieal
capacaity He 15 drenched with cold sweat and 1s tense
anvious and appret Duaring nsg the acces
sory muscles of respiration (sternocleidomastords trapezn
and scileny) stand out in desperite contraction there 1s
marked retriction in the supraclavicular and 1ntercostal
spaces 1 well 15 1n the epigastium  Expiration 1s pro
fonged 1nd labored and requires considerable effort be
cuse of increased bronchoconstriction (during this phase
of respiration) The diaphri,m 1s usunlly low 1nd motion
less nd the chest 1s seemingly fived 1n its over distended
position Respirations are ordinanly slow and labored hut
with 1nfection or in status nsthmaticus the rate may in
crease The asthmatic eprsode n chnldren espectally those
under two yews of age differs from adults in that the
dyspnea 1s not necessanily expiritory and orthopnea may
not be present The acute piroxysm may Izst for hours or
Tecur m varying degrees of severity for diys Timally 4
state of intrictable asthma during which the episode s
continuous nd refrictory to treatment may result

In the 1Al stage an utterly useless cough m1y be
present (tusic nsufficiency)  Later however sputm
which 15 thick and tenactous or mucoid 1nd frothy s ex
pectorited Tlis materal 1s generally whiush but may be-
come grayih or yellow  \s the epiode progresses the
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sputum generally becomes thinner and with improve
ment 1t 15 more eastly expectorated An effectine cough
Ing pwoxysm may liberate 1 large plug  of mucord
sputum which may herald relief Hemoptysis 1 the
absence of other pulmonary disease 1s very rare Anorexia
and vomung may occur Although the temperiture 1
usually normal or often subnormal fever may be present
especially  cnldren wnd in adults sith assocrated mfec
tion There may also be 1n increase 1 the white blood
count 1s well as 1n the number of eosinophls 1n both the
blood and the sputum

Exwmnation reveals distant breath sounds prolonged
exprration and the typtcal music box revue (sonorous
and sibihint dry riles and rhonch of sarymng grades of
mtensity) Moist rales are rare unless 1ssociated with
pneumonitts atelectasis or hranchiectasts The percussion
note s usually hyper resonant and the heart sounds are
distant due to varying degrees of emphysemt

3 Complications

In the severe persistent acute epode or m the contuu
ous paroxysms of status asthmaticus the pauent presents
1 picture of marked phystological imbalnce Evidence of
severe hypoxta cyanosis dehydration peripheral vascular
collapse and drug mtoxication from previous intensie
therapy may be present Deatlt may come suddenl) from
any of the Intter fictors but more commonly m status
asthmancus 1t 15 due to asphyva resulung from plugged
and obliterated bronchi ind bronchioles Death may also
be brought on more quickly by the injudicious use of mor
plune and other drugs

Complications wn the course of the acute attack are few
Pleurtsy subc physemna  m i emphy
sema  sp p! horax  segm 1 atelectasis
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and heart failure (both right sided and total) may be ob-
sersed Gradually with repeated and prolonged attacks
pathological changes typical of emphysema appear 1n the
structure of the lungs and thorax The smaller bronchi
and the alveoli may be more or less enlarged depending
upon the degree of emphysema Mc\Michael'** considers
emphysemn as the commonest cause of pure right heart
failure (pulmoniry heart fmlure) He belteves that poor
ventilauon of the lungs due to hypoxia induces vaso
constriction of the pulmonary artenies and pre-capillaries
Raght sided heart strun 1s largely the result of this pulmo
nary hypertenston In the chrontc state other changes 1n
the lungs may be observed namely bronchostenoss
bronchiectasts atelectasis and non spectfic pulmonary n
filtrations and bronchopneumoma

Progressive obliterative endarteritis of adjacent pulmo-
nary blood vessels may occur 1 a number of primary
diseases of the lung Barden and Cooper® hase described
the roentgenologic manifestations of 2 great vanety of
diseases which 1ffect the peripheral blood sessels of the
lung Rich and hus associates™ ' ™' have expernimentally
reproduced the charctenstic response of the peripheral
pulmonary vessels to 1 hypersensitiaty state and have
called our attention to the wide vanety of diseases 1n which
this  nonspecific reaction may occur Harkavy™ * de
scribed reversible changes i some forms of bronchual
asthma 11t which the pulmonary vessels act as shock organs
With increased sensitization 4 progressive  neCrotizing
obliterative endirteritis of the smalter pulmonary vessels
appears The pathological lesions found 10 patients with
hustories of acute onset of bronchial asthma without de
monstrable cause 1nd with essentinlly negative shin tests
and clinical courses charicterized by fulmiaung broncho-
spastic crises re frequently mdistingnishable from the
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lesions found an a grext vimety of clintcally nd eno
logically different conditions (sulfonamide senstuzatron
fatalittes serum sichness Tupus erythematosis acute rhen
matic fever perirterius nodosa and others) The response
which 1s the same 1a all of these sarted ulments namely
wn merewed pulmonary capillary permeabiliey (of the
pulmonary vessel wall to serum and protem) resnlung m
pitchy or massive edemn of the lungs certunly suggests
1 common denominitor The restricted ventilatory ca
pcity due to bronchospasm emphysema and these periph
eral vascultr changes n the lung produces pronounced
symptoms of resprratory insufficiency which may lexd o
death 1n the asthmatic subject

4 Fatalities

The first myjor study of the pathology of tins disease by
Huber and hoessler m 1922 was followed by many ind
vidual case reports Significant recent reviews have been
made by Rickemann = Unger * and Gay ® A possible
relagtonship between bronchial asthma and the general
adaptation syndrome  (Selye) has been suggested by many
observers According to the thesis of the general 1dapta
tion syndrome  the so called disewes of rdaptation follow
the continued stimuli of 1 series of 1larm reacuions over
an extended period of tme 1% Among these diseases of
adaptation  Selye 1ncludes hypertension  perrrteritis
nodos? rheurnatic fever and glomerulonephritis Selye'™
has reported the results of various workers who h1ve been
able to produce the alarm reaction 1 animals by differ
ent sumul: employing such agents as epinephrine Tusta
mune decreased oxjgen tension and emotional stress The
morphologic changes obsersed in 1mmals duning the alarm
reaction are best noted mn che lymphoid tssue and the
adrenal glands Bronchal asthma appears 0 be 1 diseae
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Emphysema was umformly present m these cases and
m the great majority of reported cases Atelectasts oc
curred m only one cise of this group Mucus Pplugs were
present an each case The frequent occurrence of focal
groups of neutrophils i both the lumen 1nd wall indicates
the presence of focal acute bronclutis superimposed on
bronchial 1sthma The additsonal exudate may sncrease
the degree of bronchial obstruction an@ may contribute
to the deselop of bronchop and atelectasts

The status of the heart in bronchial 1sthmn has been the
subject of many preiions studieg 3 107 150 158 105 37 [ye
agreement has been expressed as to the presence and 1m
portance of right ventricular stramn and hypertrophy n
uncomplicited bronchial asthma It has been demonstrated
by means of cardrac catheterszatron® that an extreme
degree of pulmoniry emphysema or fibrosis might exist
with little evidence of stram on the night side of the
hewrt Another approach to the subject of pulmonary heart
dise1se was made by Spam and Handler™ who reviewed
60 cases of chronic cor pulmonle at necropsy They con
clnded that the primasy cause of cor pulmonale was not
obliteration of the pulmonary vascular bed fibrosis of the
lungs or the wnfluence of polycythemia but rather the
result of the changed pressure relauon within the tlveolr
producing an ncreased resistance to the flow of blood
They felt that the term  emphgsema need not tmply an as
soctated pulmonary fibrosis There has also been recognt
tion of the fact th1t asthmtcs may have climcal signs and
symptoms usually referible to cudiac farlure bur due to
extracardiac factors

Chronic bronchitis and emphysema may produce congh
bas1l rales cywnosis dyspnet and orthopnea The cilibre
of the pulmonary cipillaries 15 decreased the presence
of emphysemn and signs of incre1sed senaus pressure may
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result However 1n our group of patients with uncomply
cated bronchial asthma there were four with definte
hypertrophy of the right ventricle 1n the absence of hyper
tensive or valiular disease One pauent had signs symp-
toms and anatomical esidence of night sided cardrac ful
ure In the other three cor pulmonale was an mncidental
finding so far as the clinical course was concerned In other
studies the finding of cor pulmonile 1n uncomplicated
bronchial asthma has been variable
Tlueme and Sheldon * reported seven cises of status
asthmticus each with central congestion of the Iner In
this study four cases had central congestion and atrophy
of liver cells one cise had central hemorrhagic necross
Rich and coworkers * have demoustrated that central
congestion atrophy and even central hemorrhagic necrosis
of the Iner may result from anexemia or anemia Blood
counts were not available 1n two cases There was no sig
nificant anema 1n the other cases Anatomucally there was
evidence of cardiac falure 1n only one case It 15 posstble
that the 1sphyxia of attacks of bronchial asthma may be
related to the development of these hepauc changes
Particular attention was pad to lymphoid ussue and
adrena] morphology in this group A possible relationship
between bronchial asthma and the general adaptation
syndrome was suggested i these cases by the obseryanion
of lymphoid changes resembling those described 1n the
alarm seaction  * Rather than one  alwming stmulus
shortly Lefore death there were many repeited alarming
sumuli accurring for diys and even weeks preceding death
Fymphoid and 1drenal changes might be expected there
fore to be varble The lymphaid changes which were
seen i these cases have in the past been considered esther
toxic or inflammatory 1n ongin It 1s possible that these
changes may represent those of the alarm reicton
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Findings on 16 patients in Group 1I showed that death
was due to a pattern of diseases related to bronchal
asthma the fundamental elements of which were chromie
bronchiuis and emphysema often assoctated with broncho
preumonia pulmonary fibrosis and cor pulmonale Cor
pulmonale was more frequent n this group than m un
complicated bronchial asthma Cardiac decompensation
appears especially likely to develop in the presence of
coronary artery disease or valvular disease superimposed
on hypertrophy of the right ventricle

Death due to intercurrent disease was manifested mn 17
patients (Group III) Emphysema was present in the ma
Jority of these cases There was evidence of chronic bron
chitis 1n approxaimately 50 per cent of the cases Eosuio
phils were found mn bronchial walls 1n one out of every
four cases

In this group there were diagnostic anatomical findings
of penarteriis nodosa rheumanc heart disease glomerw
lonephriuis 1mylordosis and sarcord Hypersensitvity has
been suggested 1n the past as the pathogenesss for each of
these diseases With the exception of the latter two dis
eases these disewses hase been included 1n the theories of
the general adaptation syndrome

On the basis ot these studies which are to be published
m full Winer Beakey and Segal®*® concluded that alarm
g stimuli (histamine epinephmne hypovia and emo
tional stress) appear to be present during attacks of bron
chial asthma that they re recurrent and that such sumult
may produce tn man certam of the so called diseases of ,

adaptation
5 Classificarzon

There have been many attempts at classification of
bropchual asthma One of the earhest by Salter's (1868)
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clearly defines the vartous influences which may affect
the broncinoles (mtrnsic) and other mfiuences medhated
through the central nervous system by reflexes and other
wise Walker ® in 1918 used the terms nnnsic and
exininsic  and this chssification has been the one most
commonly tught Rackemann ™ has defined at varions
tunes working classifications of asthma bsed largely on
tno mun groups the first beginming before the age of 30
years (extrnsic or allergic) and the other hegimmng after
the age of 10 years (innnsic—generally demonstrating no
atlergic [wtorsy Cohen® has propounded an wngenious
classification based largely on the present concept of wm
munochemstry His dassification begins wih three factors
responsible for the H reaction m the Lronciual mucost
ngmely the antigen antibody sumulus cholinergic stunu
fation and unknown sumuit The hberiton of the H
substance then acts to produce the wthamaic paroxysns i
amy of s three main groups exwmsic munnne and com
buied extrinsic wnd mnnsic
Aost alfergists employ the last three mam groups 1s the
bass for classificaion '} he pattent with extrinsic asthma
1s generally defined 2s ane under 30 years of age who dem
onstrates specific allergic sensitinty by hastory environ
mental control or by stan ot serologial tests Ehs attacks
are usually acute nd (aften) scasonal wm character with
complete frecdom cimeally between ttacks Spectfic al
lergic thenpy generatly brings graufying resutts Comph
atons are few and fongevity s not affected The
tnsic pitient is generifly over the age of 10 The cansa
e factor appears to wrise within the patzent rither than
m s emviramment  Spectlic allergens are usually not
demonstrble and the fumily tustory for atlergy 1s usuaily
negitne Fradence of simo-bronchnd disewse and structnral
emphysemt appears mate cammanhy - pattents of g



CHAPTER II

THE ALLERGIC CONCEPT AND MANAGEMENT
OF BRONCHIAL ASTHMA

1 The Allergic State

THE term allergy implies 1 state of inhertted hyper
sensitnaty to a foreign substance usually protein m na
ture The hereditary factor in asthma appears to be a
tendency to any type of allergy The allergic response 15
the important basic mechanism n the causaton of asthma
The specific response follows the antigen (nllergen) anty
body umon The anugen antibody reaction causes the
sensitized cells 1n the shock argan ta which the antibody
15 bound 1o release a tosic substance Most mvestigators
believe that an H  (mstamine like substance) G (cho-
Iinelike substince) or \ (an unknown substance) s
released following the contact of the allergen with senst
tized cells of the bronchioles or that the action of lusta
mine 1s medrated by acetylcholine liberated following the
stumulatton of pirasympathetic nerves It s the reaction
to this common substance that accounts for the llergic
response which 1s characterized by a marked local reactron
of an inflimmatory type 1m olving particularly the mucost
of the bronchuoles (the sensiuzed cells) This reaction 1s
assocrated with marked capillary dilatiton increase m the
permeability of the capiilaries ncrease n the protemn
content of the intercellular flurd engorgement of the
lymphatic and blood capillaries increne m the tymph
flow accumulation of inflammatory cells especially eosino-
pinls and an accumulation of mucus secretion withun the
tumina of the broncholes
18
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In recent years sigmficant adsances hase been made
our und ding of the logecit and physiologscal
mechntsms mohed and in the nanagement of this dis
order whuch rtses so much havoec with the patientand hy
fumty Specific nten anbedy reactions ave character
suc of experimental atlergy since seram antnibodies cm
be defimiely demonstrated md the specific sensitivity may
be pwsively transferred w normal ammals In pattents
with atlergic asthma tthongh the specific sensitiviry may
he passtely transterved (Prausuiz hustner meshod) the
amount of senmn anubody {referted to as rexgin) may be
so ditated m the toni body flmds as to become imdequate
fur tn tehro detection 2 Cooke™ and Loseless'™ have dem
onsgrited that reagn 3 thermolabile annbody 18 found
onhy an the sevum of raturally allevyic indiduals Reagm
¢ be psively trnsferred 1o normal subjects but its
farmration <nnat be imduced by immumzng normnt indy
suduals wath potlen This wttbody s dostds bound 1o the

sensitized  cells of the shin and mucous membiranes 1
rewcts ot comtact with the antigen eg mgheed causing
these cells to Liberate the towe substice whach then ac
vonnts tor the loaal rewtion (hiney i the bronchioles
Thus when a subject who has mhersted the epacity for
devddoping rergm {the sustwang mibody) i fus bron
chinl mucons membranes whates rigueed poilen the wu
gen witthody tevchion otcurs ind asthma develops

Thete 15 nverse rdationsinp between the amouts
of anngen wd rerm necessary for thie producnen of an
ek fn addinon 1o reagin the ommpresent thermola
Iule scnsiuting wunbody these same subjects may develop
mother type of wtibady which s thermostable has no
ceftubwr ey and serves i 2 more pratectise capaciy
The Intter 15 a blocking ar newtmahnng anubody {1
fisally produced) whose funcuion s to bind or neutralize
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the spectfic antigen and prevent its interaction with the
troublesome reagin This antibody 1s found m both nor
mal and allergic subjects following pollen immumization
However 1t cinnot be demonstrated by passtve transfer
tests m normal mdiduals Unfortumately not all types
of bronchual sthma can be expluned on this speafic 1m
munological basis

2 The Immuno Chemical Approach to the Allergic State

The 1immuno chemical treatment of bronchial asthma
should be directed towird (I) lowering the amount of
reagm or making 1t less capable of sensitizing the cells
of the shock organ (2) producing enough thermostable
anttbody to block 1nd neutrilize the effects of the speaific
antigen nd thus mcretse the tolerance for the speafic
antigen 1nd (3) neutralizing and protecting agamst the
effects of thetoxic H G or \ substince unltimately
responstble for the attick

Unfortunately these theoretical aims although er}
destrable are not often obtamnable There appears to be
no swusfactory method for producing quannmase reduc
uon of or hyposensinzition aganst the effects of reagin
Allergic cleanliness and environmental changes can reduce
the hazard of contact with the causittve allergen After
hyposensization by mjections with 1 speatfic allergen
formation of both the thermolbile sensitizing reagm and
the thermostable antibody are stimulrted Wath successtul
treatment  sufficently high titres of thermostable antt
bodies may be developed to combmne with the antigen
and thus prevent 1ts union with the reagm There are
great mdavidual variitions m 1bihty to form thermostable
anttbodies Many allergists believe that the successful
mhiliion of the allergic response wiich the allergen
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would otherwise initiate may depend upon the produc
tion of sufficient thermostable antibodies to 2ct as block
ing and neutralizing bodies Unfortunately as Alexander®
has pomnted out the mechanmism by which clinical 1m
provement occurs following speafic pollen therapy re
mains unknown because of the lck of correlation between
the tatre of thermostible antibodies and the degree of 1m
provement Furthermore Cooke® ** has called attention
to the fact that there are several different and clinscally
actne antigens in pollen extract with 1 blocking 1nubody
specific for exch This may explain further the difficulty
1 correlating climicil immumty with serologic determina
ton of serum anubody
Finally n addition to the difficulties thar anse due to
the complex nature of 1nugens the need for more seng
me hemical o,
n vitro Ins been called to our attention by Kalbag 103 10¢
The wnmuno-chemical approach to the management of
the asthmatic 15 himited becuse of these difficulties
The allergens may be classified 1nto fonr mun groups

ingestants injectants inhalants and contictants Ameng
the most common offenders (1llergens) are pollens (chuefty
trees grasses wd weeds) animal and poultry danders and
feathers molds and other fungi cosmetics {orrs root rice
ponder and krayt gum) anscct spriys (pyrethirum) foods
and dermni contacts 4 searching Instory may reverl other
concomitant Nlergic reactions such s mlantile eczem;
urtierl non sesonal vasomotor thinitiy contact seng;
tnites (partculirly drugs and sem)  new  household
objects (bedding Furniture etc) pets fur occupational
skin wnd mbilitory contacts Stll other factors may g
clude fatigue evertion cold hewt ™ respiratory trace 4y
fection  non specific pulmoniry arntants (ust fumes
smoke ind odors) and psychosomaue fictors all of which

for di antibod:
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m1y 1ssume vartable degrees of importance when initmat
g or participating in such a reaction

Every attempt should be made to determine the re-
sponsible ntigens A sexrch for correlation of the attack to
se1son md environment may reveal that the attacks occur
mn the spring 1nd summer comcrdent with the peak of the
three pollen sewsons (trees grsses and weeds) m the
winter with the prevalance of upper respiratory infec
tions 1 the fall ind winter due to house dust molds or
other fung: related and comcident with heating of homes
(boxed in ridiators and exposed piping systems) and
during 1ny sewson with marked frequency of birometric
and bumidity changes

Food allergens duc to mhalation or ingestion m1y cause
bronchinl asthma The mhalatory mechamsm may be ob
served i mullers or bikers but on the whole 15 seldom
encountered The gastro ntestnal route 15 more common
Any food myy 1ct s 1 1llergen The mjor food allergens
generally produce prompt reactions The mutor food
allergens on the other hand produce delayed reictions
Faung 1 single allergenic food may ¢ise n evplosion
of llergic mamfestattons that may last one to two weeks
The meidence of allergic response 1s generally related to
the frequency of mngestion The food allergens are ab
sorbed nto the blood strexn and piss to the sensitizett
cells of the shock orgns 1n the nose bronch: or bron
chioles thus producing an allergic yhmtis bronchitis o
bronchial asthma Allergic bronchius may or may not be
assocnited with bronchial asthma It may be associated with
an allergie rhimus or follow an upper respiratory tract
infection More commonly howeser 1t ocenrs without an
upper resprratory tract mfection

In discussing foad sensitivity 1 asthmue children
T0 2 staed that about 20 per cent of posiive scritch
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tests to foods 1re of ctologic significance Furthermore he
ponted out the mother usually knows what food produces
asthma and has omitted 1t before shin tests are done
Nevertheless routine procedure should include 1 search
ing history or skin testing for all possible offending
allergens Such tests however are not nfallible and there
fore should not be used 1s defimte guides for diet control
When the offending foods can be definitely determined
their omisston from the diet should bring freedom from
attach The next step should be to determune the paticot s
tolerance for the indicated allergen The chminated foods
m1y be taken one 1t a time on successive d1ys and any
change 1 symptoms noted Oral hyposensitization may
then be attempted by introducing the food (com wheat
fish chocelate mulk or eggs ctc )} in grently diluted and
sm1ll amounts wnd then gradully incresing the concen
trition and amount daily unul the whole foed cn be
tiken When the offender 1s not known trinl ehmination
diets *2 or cther mordifications May be resorted to \s 1
first step mull beefl broth or gruel m1y be given Wlone for
two or three dys If improvement follyws additionnl
foods may be wdded until the offender 15 detected Ran
dclph ¢ determined what he erils  the base of sensitiniy
1dfore recommending the type nd plan of diet to be
followed Generally 1f no rehief 1s obtuned wilin 1
period of seven to 10 dws foods are not likely offenders
11 2 detnled hastory s inconclusive shin pach scritch
and intradermn] testing should be resorted to Unfor
tumtely these procedures are time-consunung costly and
generilly disappointing Many sulb stances with markedly
positive shin rerctions produce no asthma while at times
substinees witl negane skin reactions produce asthma
turthermore these tests viry from tine 1o ttme and new
Mergic sensinanes mwy be acquired  Harmful and un
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warranted restrictions despite critical nterpretation of
shin tests have been prescribed too frequently Remoral
of the offending allergen and mtensive specific hyposen
siization should be promptly mstituted 1n all cases when
ever possible It has been our custom to routinely advise
perenmal non spectfic hyposensitzation with house dust
extract mnd stock mived bacterial vaccne or autogenous
vacane for patients with negative shin tests in whom a
history of sensitivity to dust or upper respiratory infections
can be ehicited

Successiul preventne therapy depends upon the de
termination of the causative allergens These should be
remosed from the patient s environment (allergic cleanh
ness) and intensive effort should be made to defend (hypo
sensitize) him agamnst these allergens Further therapy
should be directed towards removing the contributory
factors Because search for the responsible agents 1s diffi
cult and often completely unsuccessful, emphasis on the
allergic approach to management should not exclude
physiologic therapy

3 Drug Tolerance

There are certam general consideratsons that one should
understand when employing drugs 1n the management o
the asthmatic patient The incidence of 1niolerance toxic
effects or true drug allergy following mnocuous doses of
drugs 15 considerably Ingher 1 asthmatics than m normal
subjects Stmple chemical substances e not of themselves
perfect allergens but they can cquire specific llergenic
activaty when joined to proteins or certn complex mote
cules The distincuion between allergic and tosc (phat
macologic) reactions 1s often difficult Furthermore seft
siuzation may occur following the second admmstration
of 2 drug after n nterval of one to four weeks This 18
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particalarly true of pontocaine ™ and mny of the serious
reictions and deaths observed have occurred with second
uige at time of vepeated bronchoscopy or bronchography
A careful lstony of previons drug rewctions should be
soupht for 1n asthmatc patients

The majonty of panients 1 status asthmaticus soon be
come ntolernt of mose drugs s watnessed by the fre-
quency of nusea abdomimal pan vomuing restlessness
nehng of the shin nd nose vashes and edema af the lips
Other nnmfestations of drug sensiinuy  such as fever
leucocytosts adenopathy wnd anthralzias occur less fre-
quently Do trae sensunity 1o adrenalin or aminoplhin
s been repotted however tonic reactions and refrac
toriness 1o both of these drugs may occur Furthermore
deaths® ¥ ** have been reported attendant upan therr use
it enously

Sherman' n a sumulatmg discussion of drug allergy
cassified the numeraus drugs ikely to act 15 excrtants of
asthina and rhunitis into proteins segerable sums and
crystallowds Among the protem drugs (therapeutic agents)
producing these reactions are sartous foretm sers and
1ovoids viras and nickettsial vaceines from egg yolk fner
msulin and prwntany extracts and papan (carod) and
pancreatin Ve etible gums emplosed 10 pharmaceutical
preparatons such as acacnt harava and maganth have
caused asthma slumus and urncana an suscepuble nda
viduals This s evplam some of the reactions that have
{ollowed the use of some of the new anubistamimic tablet
preparauons

Cristallowd drugs such as quumne quinidine arsem
als phenolplthalein thiamine indrochlonde  procaine
pontocune  cocune  formahn  sulfonamides  pemaihin
and streptomycin {zerosols) ntrmenous sedatises {par
tiattarly sodwm pentothal which may produce broncho-
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warranted restrictions despite critical interpretation of
shin tests have been prescribed too frequently Removal
of the offending nllergen and ntensne specific hyposen
siization should be promptly mstituted 1n 1l cases when
ever possible It has been our custom to routmely advise
perenniil non specific hyposensitization with house dust
extract 1nd stock mined bacterial vaccine or autogenons
vacemne for patients with negative skin tests 1n whom a
history of sensitivity to dust or upper respiratory infectons
can be elicited

Successful preventive theripy depends upon the de
termination of the ciusative allergens These should be
removed from the patient s environment (allergic cleanh
ness) and intensive effort should be made to defend (hypo
sensitize) lnm agunst these Allergens Further therapy
should be directed townrds removing the contributory
factors Because search for the responsible agents 1s diffi
cult and often completely unsuccessful emphasts on the
allergic approach to management should not exclude
physiologic therapy

3 Drug Tolerince

There are certain general considerations that one should
understand when employing drugs in the manigement of
the asthmatic patient The incidence of mntolerance toxic
effects or true drug allergy following innocuous doses of
drugs 1s considerably lugher 1n asthmatcs than in normal
subjects Sumple chemical substances are not of themseles
perfect allergens but they can 1cquure specific allergenic
activity when Joined to proterns or certamn complex mole
cules The distinction between allergic and toxic (phr
macologic) rexctions 1s often difficult Furthermore sen
sitiation m1y occur following the second admimstration
of 2 drug after an interval of one to four weeks This 18
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parncularly true of pontocame,® and many of the serious
reactions and deaths observed have occurred with second
usage at ime of repeated bronchoscopy or bronchography
\ careful isiory of previous drug rexctions should be
sought for 1n sthmatic panents

The majority of patients i status asthmaticus soon be
come ntolerant of most drugs 3s witnessed by the fre
quency of nausea abdomnal pup vomiung restlessness
stching of the shin and nose rashes and edems of the hips
Other manifestations of drug sensinvity such s fever
leucocytosts adenopathy and wrthrilgias occur less fre
quently No true sensstivity to 1drenalin or ammophyllin
fas been reported howeser toxic reacuions and refrac
toriness to both of these drugs may occur Furthermare
deathis’ # 7™ have been reported attendant upon their use
satras enously

Shermuan' i a sumulating discusston of drug allergy
«hassified the numerous drugs hikely to act as exentants of
asthma and rhints into protens vegetable gums and
crystaillonds Among the protein drugs (therapennge rpents)
producing these reactions are \arous foreign sera and
toxouds virus and rickettsial vaceines from egg yolk Inver
msalin and puwnary extracts and papamn (cwad) and
puncreaun Vegetible gums employed i pharnacentical
preparations such as acacn karayr nd tragacanth have
caused asthmt thimites wnd urucart 0 susceptible wnedy
sduals This iy explun some of the reactions that have
followed the use of some of the new antitustaminsc tablet
premr;mom

Crystilloid drugs such as quinine quimdine arsent
cils phenolplubalan thimime bydrochlonde  procaine
pomocune cocune formthn  sulfonanudes  pemicillin
Tl streptomycia {aerosols) ntruenous sedatnes (par
ucudarly sodwum pentothal which may produce hroncho.
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Spsin per se not on 7 sensttizing basis) and intrasenous
sclerosing agents should be used with caution m asthmatic
subjects Accidental ntravenous injections of drugs or
allergenic agents*® ™ miy also explun some nstances of
sudden collapse wnd dexth (anaphylactic reactions) Even
1diosyncrasy to 10dides bromudes and chloral myy be oc
castonally observed Other drugs particularly opum and
morphine should be 1voided As there 1s a high ma
dence of sensinuty to acetylsalicylic aad (aspirn) 1
asthmrtics rections to this drug are commeon and 1pt to
be severe

Unfortunately skin tests except for patch tests m
certun types of dermanus are of no value for the de
tection of sensunity to most crystalloid substances be
cause of the 1bsence of demonstrable cirrculating ant
bodtes and turthermore they may be follawed by severe
constitutioml  reactions  Presumably sumple chemmcal
compounds ntroduced into the body when combined
with proten nmght act s haptenes (parual allergens)
and determme the specificsty of anubody reactions There
15 hittle evidence that the natural drug itself can produce
allergy without this combination On the other hand
shin tests and antbody determmations may be of salue
i the diignosts of allergy to protemn drugs and vegeribie
gums The degree of specificury and the durion of
sensitnaty to drugs vary greatly Drugs likely to produce
sensitivity should be avoided 1 2sthmatic subgects Tl
dosage by the sublingual or oral route should be resorted
o when doubtful Inhalatory or other parenteral routes
should not be employed 1n such 1nstances or serious reac
nions my follow



CHAPTER III
PROTECTION STUDIES*

’I‘I{E chinical evaluation of dings employed m the man
1gement of bronchospasm 1s extremely difficult and at best
maccurate In nuld and transient eprsodes agents of weak
or doubtlul potency may grie relief 1n strtus asthmaticus
the desperate need for immediate relief daes not allow con
trolled observation of the action of single agents In view
of these difficulties a method of producing dyspner 1nd
bronchospism 1t will 1 sensive subjects 1s employed
The senrch for a suitable bronchospastic substance active
in the protein manifestations of 1llergy and anaphylaxis
1 anmmals and man has mvolved many mvesngators and
countless studies In these varying nd conflicting reports
tvo substinces (lustamine and cetylcholine) hwe often
been considered pnssble chemical medintors of allergic
phenomenon Both of these substances are cipable of pro
ducing dyspnea and bronchospasm 1 asthmauc sub
Jects® o6 87 6 197194 185 g 1y be used m the exvtluaton of
drugs capible of protecting agamnst these effects ** ¢ With
this technique a method of human assty of the relatne
s1lue of new nd accepted theripeutic agents for the rehef
of bronchil asthma hts been evolved 83 393194 333 BBy means
of this techntque we hope an approach miy be made to the
fundumental problem of the pathogenesis of bronchul
asthmt and thus to 1ts manement on 1 rational bists

* [tese st dies were carred out an the Department of Inhalat onal
Tleraps of the Boston Caty Hosj ital s0ppore | (n part thre gh a grant
from the Ln ted btates {ut hic 1lealth Servace 1 am sdebied to the mem
bers of 1t is department inctudse g forme Tescarch fellos s Drs J F Deahey
an{H R bisks ant my avocutes Drs F Bresnick and L. Levinson

7
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1 Laboratory Wethods for Producing Dyspnea and
Bronchospism

The eflect of intrisenous administration of histamine
(Histimme diphosphate solution (Abbott) each cc repre
sents 01 mgm of hustxmune base) or acetyl beta raethylcho
hne (Mecholyl chloride solution (Merck) each cc repre
sents 10 mgm ) begins fifteen or twenty seconds after 1ts
administration The first effect 15 that of a disagreeable
metallic taste thus assuring one of the ntravenous admin
istration rccompamed or followed by the onset of a sertes
of sensations relted to hiiatation and other ¢
tory cardiovascolar phenomena These responses reach
their myxaamum m approximately 30 to 60 seconds and cont
sist of headache flushing palpitation and giddmess Ad
muinistration of acetyl beta methylcholine often produced
salnation lacrimation and a sense of substernal constric
tion but headache was not noted Serial determmations of
the vital capacuy after the admmistration of erther of
these agents revealed that the maximum dimination in
vital cipacity occurs approximitely 30 seconds alter the
travenous idministration of the bronchospastic substance
This drop was determined with stop watch umng by hat
tng the patent perform vital capacities at specified mtenals
after injection The most satisfactory mtervals were found
to be 30 seconds and then one two three and five mun
utes We have repeatedly shown that a patient 15 capable
of performing vital capicities at 30 second mtervals for
several minutes without apprectable change As previously
noted the maximum drop in vital capacity 1s almost 1n
variably seen 30 seconds after injectton Figure 3 depicts
a typrcal response to the mtravenous injection of a broncho
spastic agent The vital capacity usually returns to normal
n one to five minutes irequently It rexurns 10 Jevelssome
what Iugher chan the origmal { rebound phenomenon )
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After pre treatment of the experimental subject with a
protecting agent the return of the vital capacity to the
resting level following injection of the bronchospastic sub
stance was usually more rpid

New patients generally first recerved ntramuscular

VTAL CAPACTY
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mjections of 006 mgm of Instamine or 01 mgm of
mecholyl intramuscularly as test doses m order to detect
any abnermal sensitivaty no such instance was demon
strated The mntravenous doses of liustamine usuatly ranged
from 001 to 00f mgm Houwever two subjects rercted
consistently to 0005 mgm nd one subject to 0 002 mgm
The lughest dose used in a protection stndy has been
006 mgm +lthough greater 'mounts have been d
minstered during the course of our mmestigations In
seneral a dose of mecholyl suffictent to produce a sigmfi
cant drop m vital capicity was 2ttended by much less
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severe side effects thain an equally effective dose of
nstamine The doses of mecholyl chloride dmuntstered
mtrasenously usually ranged from 005 mgm to 04 mgm
Sometimes the seventy of the stde reactions produced by
hlstamme necessitited (hscontmumg the cspenment be
fore 1 dose capable of producing 1 decrease of the vl
c1pacity cowld be gren Sude vewcunns to mechalyl were
much better colerated The most promment symptom
from overdoses of histamine usually was mcipacititing
hedache However excessive doses of mecholy! produced
more alirming effects Approxunately 25 seconds after
such n mjection one l’l‘ltleﬂt seemed to lose conscrous
ness A ‘acant stare appeared followed by momentary
cessation of respirition nd clonic mevements of the arms
and legs The entire reacton lasted only 10 to 15 seconds
A solutsen of ropme sulfate nas always kept rexdy m
1 syringe for mmediate mtravenous wdmmstration but
no rerciton long enough to warnant s use occurred
Patients Iater described such reactions as  gotng numb
all over with a1 sense of constriction 1 the chest and
transttory imibility to move the hmbs The chmel Ap-
pearance of these reactions suggests trinsitory asystole
Admunistration of bronchospastic agents wnd of therr
peutic substances by 7erosols has been employed exten
sively In all mstances we hrve made use of zerosols pro-
duced with the stindard Vaponefrin nebuhzer For
umformity a standardized techmque for nerosol 3d
nunsstrapion was devised The nebulizer was held by the
experimenter with its outlet ortfice close to the patents
open mouth The esperimenter slowly counted aloud
andat three the nebubizer bulb ws squeezed with maxi
mal force 1s the patient stmultineousty mde the deepest
and most Tapid mspiration possible following which he
held his breath n msprratton for four or fise seconds
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and bronchospasm as being more like therr asthmauc
paroxysms than histrmune induced dyspnea and broncho
spasm_ Side reactions hve been mfrequent when broncho-
spastic agents were adminustered in this way 1n contrast
to their almost imvanable occurrence to some degree
after intravenous injection Those side effects which did
occur were sinilar to the reactions already described but
much less seyvere

2 Laboratory Esaluttion of Therapeutic Agents (Pro
tection Studies)

A protection study consists of determining the effect of a
bronchospastic agent on vital capacity before and at var
mg 1ntersals after adminstration of the drug under 1n
vestigation (protecting drug) The resultant decreases 1t
vital capacity are compared to the control drop Protection
15 d rated when adi ration of 1 1 hospstic
agent cuses erther no drop 1n vital capacity or 2 drop
distinctly less than the control amount Trotection 1s Jost
when the decrease 1s once agun equal to the control drop

A typical protection study was begun with a rest pertod
of fifteen to twenty minutes the patient sat quietly nd
all constricting clothing was loosened The vital capacity
was determned repetedly until several trils were withm
plus or mmnus 100 ¢c The dose of bronchospastic agent
required to produce a significant control drop n vital
capacity was then determined either by aerosol or mtr
venous ronte Such a signuficint drop was usually 1 to 2
Iiters although sometimes 1t wis necessary to accept
shightly smaller decreases in those patients whose basil
vital capacittes were as low 1s 2 liters xmnally In this
determination gradually increasing amounts of broncho-
spastic agent were admsnistered every 20 to 30 murtutes
until a desirible decrease m s1t3l capraity was obtamed




s Serere Ilmurlmll Asthimg 33

In e Case of mtr;ucnous Iustamme the INCremenys Were

0005 o, 00y mgm ang M the cq50 of Mecholyy 005 o
13

fter the Controy drop for ¢y Ay vy pe estiblysheq md
Venifieq at leqgy once pmrc(un,;r drug Wy admn,s
e

tered Ving g Vita} CPacitrey i deter
Mined g, oy, “peteq aduumslnnon of the
TOnChgs, 1ge; teraly of S thw gy
Minutes gy fi euh Ccessn o Mjection th, broncpg,
Py agent g ec e i) Capc ways
obtayp, e atg @ oy, SN orqe, to
e firy ¥ APrcry rom Wine he Houn,
ok the P was g, b iy e ney, Wy yp
MCites Netimes 1 Imndred < highey than
€ Origing Teding May py, due ¢,
'€ previgy, 'y 1 Ntioneg boung Phengp,, or o
the ther. ttic ¢ of Otecty Perhap,
(0 the hodifqy effecy Peteq forceq E\praggy,
POsity Presy, henp ) per 5o Th dec, 1l
<y b whey )rnn(hm[n HC agey, n Wi
tere Uputed fron i fugh, “hich N
Fequeny; Nt neq °T' 1 congge, b} Perog of tme
Mequeny ) CCtion 4 ¢ fimyy los, whey
the ¢, il 1o Ntrof 9P the Pomg ¢
Which the 4, Pacuy gy Mol sy hne 1 hitghe,
thap "iginag hasap MMy, 1 sy of
Protecy,, n sy, Verifiog Y at leag, ne [nnh(r das,
Of hygeq Mechofy;
he ity of the lnzhmbmndm Cither o
these Subsey vary tosy e s from g da
Minimyqy Tury, 'S sthm frec b o Ny
duy; tods of e by, Michios; asm gy dig nop
s}y, bithin o, M g thus ¢, ! he
urse p one proy, N st he yqg My iy of



34 The Management of the Patient

cases In 1 few instances 1 small dose of histamne or
mecholy] appeared to potentiate the bronchospasm already
present over and 1bove 1ts nsual effect particulrly m
subjects with sersonal bronchial asthma studied durmg
the height of the pollen season In such cises the ttal
capaaaty would [ul to nise 1gain over 2 considerible
pertod of tme or 1t even would contmue to decrease
Studies on subjects who miy hue been demonstrating
mild bronchospism on whom an adequate control drop m
vitll capraity could be obtamed were as sunfictory s
studies performed during periods of relative freedom from
chinrcal asthma

Seral increases 1n the dose of the bronchospstic agent
cwused increasing drops in vital capacity which were not
always i proportion to the increment 1n dose No cumu
lative effect was noted when the dose that caused a meas
urable decrease in vital capacity was repeated several
times every tuwenty to thirey mmutes Repetition of the
sime dose seseral times during a seven hour period showed
that a refrictory state of the tricheobronchual tree did not
develop during the course of studtes carried out for ths
length of time

Vital capacity determinations were sometimes mvalt
dated by cough due to the sumulus created by forced
expiration or by the bronchospastic 1gent mself If this
effect were so marhed 1s to preclude accurite conststent
determinations the test nas discontinued It nas possible
however to carry out adequite protection studies on some
subjects m whom 1 bronchutic element was present Such
patients often expertenced 1 marked decrerse 1n cough
and sputum after the protection study was begun Once
protection w1s established spaciag of basal rewdings, so
25 not 1o exoe the cough veflex was na longer necessary
Another interesting observation 1n such pruents was the
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after the admimistration of histamme or of mechaly] €
1s the control drop 1 il cipacity produced by the
mtroduction of the same quantity of the bronchospastic
agent before admiustration of the protecting drug and
E represents the decrease ssmilarly produced 2t ny given
ame after the protecting drug has been adminstered
Accarite enaluation of protection demands that the
control drop m v1tal capacity exceed 1000 cc We prefer to
work witlun the range of 1200 to 1500 cc When for
example 1200 cc 1s achieved 2s the control drop 2 Jater
decrease of 800 cc would appenr to mdicate a protection
of 3314 per cent—
1200 — 800 x 100

1200

Howeser varnations of plus or minus 100 cc both 1n the
basal vital capacsty @ m the determninon thitty
seconds after an intrivenous mjectton of the broncho
spastic 1gent may produce m any mdnadul mstance a
tot1l difference of as much as 200 cc i the drop An
addiuonal varation of 200 cc can be accounted for by
virtie of the fact that the bronchospastic 1gent cannot be
relied upon to produce precisely the sume effect every
tuie Tiie total range of vwriatron then mught be as much
as 100 cc

If 600 to 800 cc were 1ccepted 1s 1 control decrease
m vital capacity a later drop (after admumstration of 2
protecting drug) of only 200 to 400 cc might be considered
to demonstrate considerable protectton Obyiously how
ever this would be open to serous error Therefore, ue
have always attempted lo attamn control drofss of 1200 1o
1500 cc and consider prolecton significant only when 1t
15 40 per cent or more

Ths trinsformation of data from vital capacity rexdings

== 3314 per cent
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autonomic nervous system If bronclial 1sthma were pre
dominantly due to an overactivity of the cholinergic
apparutus then 1t should respond most satisfictorily to
trextment with drugs which block the action of these
nerves The clissical agents which inlabie the effects of
postganghionic nene impulses are the alkalods of the
beltadonny group Tins group of alkaloids consists
the mun of tho hyoscne 1nd hyoscyumne We' have
hmited our protection studies to the use of the tno com
monly naulable 2lkatords atropine {ricemic hyoscyunne)
and scopolamine (levohyoscine Hoffman LaRoche) In
order to compare the effects of hyoscme and hyoscymme
directly we have also made use of 1 preparatton of muxed
belladonna alkalowds which has been assyyed i terms of
levohyoscynmmie only (Bellafoline Sandoz) These par
sympatholyuc agents atropine scopolamine and Bella
foline have demonstrated excellent anucholinergic pro
tection 1 our laboratory (Table 2)

Atropine a naturally occurning ricemic belladonm
alkaloid 1s composed of equal parts of the optical 1somers
of hyoscyrmine Since the dextro hyoscyrmne has 1 very
weak pertpheral action the potency of atropsme 1s due to
its lesohyoscyammne fraction  Atropine has consistently
demonstrited greater ability to mhubie mecholyl induced
bronchosp than b nduced  bronchospism
Scopolamme (leso rotatory hyascine) 1lso occurs naturlly
It d rited marked nucholinergic propernes when
admnustered subcutaneously (0 3 mgm) However Bell
foline 1 synthetic preparation behesed to be composed af
total levo rotatory alktlosds of bellidonna mamfested the
most marked anticholinergic wction Stnce Rellafoline bs
Inttle or none of the mactive dextro hyoscyamne which 15
present n 1ropine 1ts greater potency 1s easily expluned
Oral scopolunine and Bellafoline show excellent protec
uon however their reaction s slower
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Aerosols of scopolmne and Bellfolme (1 therapeutic
dose represented by six mhalations of the soluton d
munustered 1 one nnnute) demonstrited exceltent but
relatively short lived protection against intravenous and
erosohized mecitolyl Considering the very dilute solution
employed (0 06 1nd 005 per cent respectrvely) the degree
ol protection 1s truly remarkable The protecttve action
aganst bronchespastic aerosols was greater than agamst
intravenous bronchospastics

In mny esperiments involving the use of these para
sympatholytic 2lhalowds 1 striking sedtive action hias been
noted In some c1ses the subcutaneous admnstration of
03 mgm of scopolummne has resulted 1 deep drowsiness
or sleep lasting for 15 long s two or three hours Similar
reactions have been noted with Bellafoline Sedation was
less evident following atropine which was to be expected

It may be percenved from the data presented in Table
2 that in exch case a protecting 1gent reaching 1ts ste
of action v11 the blood strerm seems more efficacious in
combatng the effects of a bronchospastic agent admimis
tered by the same route A protecung drug given as an
aerosol 1s more potent aganst bronchospistic aerosols
than aganst bronchospastic agents given by vemr This
findmng 15 dufficule to mterpret One may speculate that
erosols reach the motor end plites of the bronchial
musculature by direct diffusion thus differing from the
path taken by substances rexchmg the lung vix the pul
monary circulation  Perhaps aerosols and  blood borne
medications do not exert their action entirely m the sime
effector rea the protecting 1gent gnen by one route

covers all the effectors which may be reached by a
bronchospastic drug later administered by the syme route
but leaves uncovered some other effectors which sul}
1gents

remain sensitne to bronch
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of uts drying wction We hope that the pharmacologist
will be able to devise 1 compound which will retun the
sedune wcuon and the usutl ntcholnergic properties
of the parent drug but with less loca! eflect on the bron
chil mucosa

The results of these experiments demonstrate that the
lkalowds of the belladonna group are 1s could have been
predicted drimatic inhibiting or protecting agents agamst
the deleterious bronchospisiic effects of myected or aero-
soltzed mecholyl and that they have hutle or no effect on
the bronchospism produced by the admimstration of
histamine Although these results may have little clinical
vilue they offer some theoretscal sygnificance In bron
chial 1sthma we are dealing with 1 disease of unknown
pathogenests It has been suggested that in the asthmatic
wcetylcholine acts upon a sensinie end organ the bron
chinl musculature 1nd submucos1 to produce bronchil
edem ( the broncinal hive ) bronchial muscular con
striction and thereby bronchospism all of which myy
be additnne and result 1 1 paronysm of asthm1 We hwe
been able to show conclusvely thit injected mecholyl
has sumilar effects but that these effects may be completely
minbited by pre trextment with an alkaloid of the bell1
donna group On the other hand these alkaloids alone
are wmeffective 1n the treitment of climeal asthma

These observations are essentially simular to those of
Dale md Gaddum®® who studied the contricture which
occurs 1n denervated ‘oluntary muscle when the para
sympnthetic visomotor fibers supplying the vessels within
the muscle 1re stimulted Tlis contricture occurs beyond
doubt by the diffusion of acetyicholine Iberated sn the
walls of the blood vessels 1n response to vasomotor mm
pulses into the neighboring muscle ussue Howeter the
contracture w1s not prevented by atropine Dale and
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Gaddum propose that mn this and stmular situations the
Itheravon of 1cetylcholine occurs i an anatomical area
sa close to the effector tissue that itropine 1n unable to
exert its usual inlubitory effect Such a mechanism may also
be present in the bronchioles

Pratection Studies with Sympathomumetic Amine Acro
sols (Epinepbrine, Vaponefrin Isuprel and Neosyne
phrim)

Because of the widespread chinral interest 1n the use
of aerosols of virious sympathomimetic wmines for the
management of bronchitl asthm we undertook a com
prratnne study of the protecuse abilines ot aerosols of
epinephrne (1 100) neosynephrn (1 100)  Vaponefnn
and Isuprel (I 200 and 1 100) agunst the effects of n
travenous listunine and mecholy! induced dyspnea and
brenchospism i asthmatic subjects ' The verosols were
produced by band bulb nebulization with the Viiponefrin
nebulizer The dosaze ol cach ther peutic or protecting
1,ent consisted of siv deep inhihwons of the spectlic
crosol The protection afforded (mmedinte protection

T TNG__AGENT
S TAUNE 1y wEcwoLv iy
T E T C e T T T DTy T

R E T A S B o
Rl A o
e D 20 36 B
w1 ea 27 74 5
R ) . 5 s
70 22 9 a2
5o o s .

Tame $9% (ompiratine Protectise \ilue of Sympaih smumetic
Aettme s agrunst 14 Histag e and Mechnb ! Induced Dyspnea and
Bronch » pasm in Astl watie Faients



44 The Management of the Patient

m per cent wnd the duranion of significant protection in
minutes) appears 1 Table 3

Fpinephrine the hormone of the adrenal meduila 15
the parent substance of the symprthommeric amenes 1
It 15 a secondary amine and basically an ethylamine

EPINEPHRINE NEOSYNEPHRIN

OH
OH H

HCH. NHCH.

C-(y-H 2 HC-G-H
OHH OHH

ISUPREL

QH
OH

H CH3
HC-C-N-CH
OHH H CH3

F1Gure 6 41 The Structural Formulae of Three Sympathomumet ¢
Amines Under Discussion

dernnause Gunn® and later Graham and Gurd® separated
those sympathomumetic 1mmnes which are ethylartine
derniauses from a second group derned from jsopropyla
mune (ephedrine 1nd 1ts congeners) All the substances
under discussion at this time are ethylummes The struc
tura] formulae of the three compounnds under discussion
are presented 1n Figure 6

Chemrcally Isuprel differs from cpinephirine onfy
the subssitution of n 1sopropyl ridieal for 1 methyl group
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m the aliphatic portion of the molecule Neosynephnn 15
even more sumlar to epinephrine structurally the only
difference bemng the absence of the para hydrony! group
present m epmephrine As will be demonstrated with
regard to the bronchi and as 15 well known so far as
Pressor actvity 15 concerned ¢ this alterinon m the are-
matic portion of the molecule produces greter Vitations
i the pharmacological praperties of the componnd than
do chinges 1 the aliphatuc chain \ aponefrin 1s chemically
wenticl to epinephrine but epineplirtne consists solely of
the lesorotatory somer whercas \ 1ponefrin 1s 1 racemic
mixture of both leve and destro-rotatory 1somers Since
the dextro-rotatory epinephrine 1s less actine pharmaco-
logically than the levo rotatory 1somer \ aponefrin m1y be
evpected to be less potent by waight of the dry natenal
than epinephrnine

Tpinephnine hydrochlorde § 190 U § P --Sicinbalations
of the must poduced from a solntion of epinephrine hydro
chloride 1 100 by hind bulb achulization with the Vapo-
nefrin nebulizer provided excellent protection (75 per cent)
agunst the bronchospastic effects of intrw enous histamine
The results were 1mmediate (hive to 10 minutes after ad
minstration) however the degree of protection decretsed
fanly rapudly reachung the level of 10 per cent after 23
minutes In view of the numerous sources of error inherent
m any technique of chinicil 1551y we have proposed” »»
this 10 per cent level 1o be the mumum degree of protec
uon which mw be considered significant By contrast
epincplirme 1 100 was fess potent in counteracting the of
feets of imrnvenons mecholyl showing an immediate pro
tection of 56 per cent which fell to 10 per cent 2t the end
of 18 mnutes These resubts 1nd those prevented below are
presented in tibular form in Table 3

Vaponelnn (a 2 23 per cent solution of specially prepaved
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racemic epinephrine hydrochloride)~The chemical and
pharmacological properties of Vaponefrin have been de
scribed by Munch, Gattone and Pratt ¢ In acute toxcty
tests on ammals they found that, folloning injection, Va
ponelrn was about two thirds as toxic as epmephrine In
chironsc inhalational studies on rabbits no toxic effects were
observed following 1nhalation of up to 4000 inhalations of
Vaponefrin Finally, the pressor potency of Vaponefrmn base
was found to be about two thirds the pressor potency of
epinephrine base following intravenous 1njection m anes
thetized cats, dogs and monkeys Richards, Barach and
Cromuell*** considered Vaponefrin clinucnily preferable
to the official 1 100 solution of epmephrine hydrochlo
ride This preparation has been extensnely employed
by numerous mmestigators as a potent bronchodilator
aerosol 18 48 100 153 16z

The Vaponefrin preparation demonstrated greater pro
tecting abihity in these experiments than 1 100 epineph
nne  Agamst fistamme, Vaponefrin displayed essen
tnlly complete immediate protection (93 per cent), with
significant protection (10 per cent or lugher) which per
sisted for 27 munutes Its protectton agmnst the effects
of mecholyl induced bronchospasm was less marked than
agamnst | di rating an d protec
tion of 74 per cent, with significant protection persistutg
for 18 minutes Thus Vaponefrin surpasses epnephrine
1100 1 the completeness of mmmediate protection
aganst both histamine and mecholyl Both Vaponefrin
and epmephrine 1 100 protece more effictently aganst
tustamine than against mecholy!

Neosynephrin 1 100~Neosynephrin 1 100 has often been
used as a bronchodilator aerosol  #* 142 1% Graeser* found
1t far inferior to epinephune 1n the same concentration
However, Richards, Barach and Cromuwell'** were able to
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produce significant bronchodiltion with neosynephrin
1 100 by therr contnuous inhaltion technique It has a
prolonged and marked locl vasoconstrictor action after
10cal application to the mucous membranes of the resprra
tory trict but 1t 15 a poor bronchoditator It may provide
1 more puem anrwy b) virtue of 1ts aciron 1s ¢ bron
chiovasoconstrictor *° 4 1#* 1% Iy our cxperiments' ** s
rmmediate protecting capacity aganst the effects of hista
mine was only 52 per cent, with significant levels being
muntained for only 16 minutes o significant protecng
acuon agunst the bronchospastic effects of mecholyl
could be demonstrated
Isuprel (1 (3 4<lihydroxyphenyl) 2 150) )

nol h)dmdllorl(‘c»Dunn" the erly yeus ol this decade
occstonal reports from Eutope mentioned an extremely
potent bronchodiliung agent knownas Alendnn ¢ o v
It was extremely eflicacious 1n the trevtment of chmeal
asthma and was rated supenor to all other compounds
tested m counteracting the dyspner induced by acrosols
of carbiminoylcholme In annnal expeniments Aleudrn
w1s described as ten times more powerful than epineph
nne This drug under the nune of Isuprel was first
mtroduced mto the \merican literiture in 1947 by Segal
nd Beakey'™ ' who were not ware of its chemicl
idennity with Aleudnn until thar studies were nearly
completed The pharmacological properties of Isuprel e
been reported m detul by Marsh Pelleticr 1nd Rosy
and by Lands Nash Dertinger Granger and McCarthy
Ihe excitatory effeces of epmephrime an be largely
climmated and the inhibitory effects enhanced by making
substitution on the wno nitrogen n the epanephrine
molecule To prepate Isuprel the chemists substituted an
1sopiopy! group i plice of the methyl group on the mitro-
gen This results i a compound with less excitatory
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effects nd more mhubitory actions thin epinephrine
(Fig 6)

Isuprel 1s ordmanly employed tn a didution of 1200 2
soluuion one-half 1s concentrated as that used with epineph
nine ind neosynephrin and approxumately one fifth as
concentrated as Vaponefria This solution demonstrated
70 per cent immediate protection ygamst the effects of
lustamune signtficant protection was matntamed for 22
minutes Surpnismgly 1t proved to be of greater pro-
tecung value agunst the effects of mecholyl 69 per cent
immediate protection dropped quite stowly to 40 per cent
2t the end of 42 minutes Thus aerosols of Isupret 1 200
d ried more prolonged and more mntense protec
non aganst the effects of mecholyl than epiephrine
% 1ponefrin or neosynephrin aerosols but prosed nferior
as Mstumine antigonusts to both epmeplinme 1 100 and
Vaponefrin

Aerosols of Isuprel 1 100 demonstrited complete 1M
medirte protection (98 per cent) 1gamnst the effects of both
hustamine nd mecholyl Thus protecting action gradually
lessened and dropped to 40 per cent after 62 minutes 1
the case of histamine and after 81 minntes with mecholy!
Isuprel 1 100 proved to be the most effectrvc aerosol for
of histarmine and mecholyl 12

protecton 1gmnst the effects
our laboratory It 15 unfortunate that thys concentrated
solution 1s too prone to produce disturbing side-effects for
routine chinieal use  This 15 pirtcalarly true far the ambu
latory patient 1% 87

These laboratory studies confir
on the clinical management of bronchial asthm

w s0n o1 Both Isuprel 1 200 and Vaponefrin aré effectnve

bronchodtator aerosols with powerful albeit short ved
ost power

bronchospasmolytic properties Isuprel 1s the m
ful antagomsst of acetylcholne Vaponefrin the most

m our previous reports
7 189 38t
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potent against the eflects of histamine Clinical expert
ence with the two preparations reveals that either of the
drugs may prove more satisfactory tn any individual
patient and that the compiratne potency of the two
preparattons may sary from time to ume in the sime
panent Patients may become refractory to erther drug
but loss of sensitivity to one 1s not assoctated with fastness
to the other Both Isuprel 1 200 and \zponefrin have
valnble plices i the armamentarium of the chinean
treating bronchial asthma One must determme which 1s
the drug of choice for each individual pauent at any given
ttme by careful obsersation and clinical tral Neosyn
ephuin 1 100 an effectve bronchovasaconstrictor with
mimmal anulustaminic properties has an advantage 1n
that refractoriness 1s rirely observed It m1y be combined
with iy of the other mines to provide wm effecne
solution for acrosolization

5 Protection Studies with Amunophylhin

Ammophyilin has been cilled the onetwo  rTemedy
i bronchial asthma * Ammophyliin shares with the
sympathomimetic Aamunes the alulity o protect m the
1boratory agunst the bronchospistic effects of both hista
mine and mecholyl Tike them 1t 1s of great value in the
chimcl manyement of bronchospasm  In companson
with the daw obtuned by sumlar exuminttion of the
protecting ability of v irrous wdrenergic 1gents agunst the
dyspnea nd bronchospism produced by wntrienous i
Jections of Instannne and mecholsl 1t 15 apparent thae
mnophyliin must eert us bronchospusmelytic action
m a different mnner The ssmpathomimetic amine
1e10als 1n nunute doses have 2 rapud antense pratecting
Acuon yunst the bronchsspastic effects of histinune
(phystologic antigonism) whereas the effect of amino-
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phyllin 1s milder and more prolonged and the dose em
ployed 1s many umes greater In dosage and n the time
sequence of 1ts protection aminophyllin approaches more
closely the newer clissical antthistimumic drugs (fis
tammolytic agents) data on which will be presented else
where 1n this book 7

The protecting 1lity of aminophylin admimstered by
various routes agamst the dyspnev and bronchospism
produced by the *dmunustration of histamine and mecho-
Iyl by vanous routes 1s presented 1n Table 4 We have
long been aware of the powerful bronchospasmolytic ac
tion of amunophyllin administered rectally n the manage
ment of patients with severe asthma Tius clmical
mpresston 15 confirmed by these studies i which amino
phyllin administered rectally exiubits 1 protecting action
equal or stmilar to all other routes if the 45 to 60 minute
absorption delay time 1s not objectionable Absorption
after oral adminustration 1s slower and the period of sigmi
1cant protection shorter so that this route cn have only
hmited value Intramuscular ammnophyllin shows surprs
ngly poor protection wlich 15 not enurely unexpecttd
from our clinical expertence Were the pun ysually
attendant upon such an mnjection not 2lready 1 suff cent
deterrent to s clinieal use the lack of significint protect
ing ability should make one hesitate to employ thus roure
for the «dministration of ammophyllin It 1s our feeling
that rectal aminophylhin ffords the patient a potent means
for relief of bronchospism surpassed by the Jntrayenous
route only 1n speed of action The ease of self admunistra
tion of rectal solution of ammophviln 1s of course
even more important factor

Our 1nability to demonstrate adequate protection 1
amophylln aerosol 1s seemngly at variance Witlh tte
climcal observations of Prigalis? ¥ who used much greate?

ith
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phylin 1s mulder and more prolonged and the dose em
ployed 1s miny times greater In dosige nd in the ume
sequence ot 1ts protection minophyllin pproaches more
closely the newer classical antthistaminic drugs (his
tamunolyttc agents) datr on which will be presented else-
wliere in this book.2™

The protecting ability of 1ninophyllin administered by
various routes agawnst the dyspner and bronchospum
produced by the admumstration of histamune and mecho-
Iyl by various routes 15 presented m Table 4 We hae
long been 1ware of the powerful bronchospismolytc ac
tion of aminophyllin administered rectally in the manage
ment of pitients with severe 1sthmr This chmal
impression 1s confirmed by these studies 1n which amine-
phythin administered rectally exhibits 1 protecting action
equal or sumlar to 11l other routes 1f the 45 to G0 mmute
absorption delay uime 1s not objectionable Absorption
after oral \dmimstration 1s slower and the pertod of sigmt
1c1mt protection shorter so that this route cin have only
lumnited value Intramusculir ammophyllin shows surprs
ngly poor protection which 1s not entirely unespect
from our chinical experience Were the pun usually
attendant upon such an njection not 1lrexdy 1 sufficrent
deterrent to 1ts clhinical use the Jack of sigmficant protect
mg abihity should make one hesitate to employ thus Toute
for the "dmimstration of anmmophyllm It 1s out feeling
that rectal amnophyllin affords the pitient a potent means
for relief of bronchospism surpassed by the mtravenots
route only m speed of wction The ease of self admnisif2
tion of rectal solution of aminephvllin is of conrse 3%
even more mmportnt factor

Our mnabihity to demonstrite adequate protectio
aminophyllin aerosol 1s seemungly at varance with the
clinical observations of Prigal®? *#* who used much greate?

n with
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doses of the drug viporized by his steam vaporizer The
difficulties attendant upon the use of ths techmque m
the clinical management of asthmatic pauents led us 0
try ammophyiln m the Vaponefrin nebulizer The results
are described 1 Table 1 We have also been unable to
demonstrate any sigmficant improvement in the wital
capacities of our asthmatc subjects following nhalitiont
of 025 gm aminophyllin (10 cc) solution

6 Correlation of Laboratory and Clinical Data

We have employed by aerosol as well as by mtrasenous
route histapmne acetyl beta methylcholine 1nd allergenic
extracts s bronchospastic agents 1t W yth this human assay
method we hive mvestigated various classes of drugs
mcluding  anucholinergic agents ** adrenergic agents
amunophyllin by all posstble routes® antihistamuic
agents % Cytochrome C hhellin (Ammicirdine) and a
number of other miscellaneous drugs We hasve obtained
statistically valuable data describing the degree of protec
tion afforded by a given protecting agent agunst 1 bron
chospastic drug Some of these observations have been
presented At the present stage of our studies several
correlations of this liboratory data with climel obseria
tions seem noteworthy

We have demonstrated that anucholnergic drugs such
as atropme scopolamine and Bellafoline are extremely
effective ngainst the dyspnea and bronchespasm produced
by mecholyl buc that they have no effect on tht pro
duced by lustamine Conversly antihsstamunic drugs
(blocking agents) abolish 2lmost completely the decrease
m wital capacty following intrasenous injections of hus
tamme but most of these agents hue no sigmficant
effects against mecholyl #** Nevertheless both of z‘hcsc
1 bronchosp ke

classes of sul hve
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Properties and hmigeg value 1 the chinical Managemen,
of the asthmarie Patient
Tuo drugs Aminophyl)y and €Pinephrine are very
t

chospasyc effects of histamne and wecholy! anq also
Works Yery well 4 chiniea) asthma Ammophyl!m " on
the othe, hud g 2 far Protecting IBENL apqpng the
bronchospzsuc effects of histamne but 4t 15 Jess efficreny
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crrcultting chemmcal mediators 1 both types of asthma
are probably the same The intracellular release of his
tamne (which occurs 1 spontaneous bronchial asthma) 1s
not simulated 1n the laboratory Nevertheless this tech
nique most closely pproaches the asthmatic paroxysm
under 1deal laboratory conditions With these protecuon
studies the physologic and pharmacologic effects of the
varous theripentic gents being studied should be dis
tinguished True physiologic ntagonism 1s demonstrated
by the epinephrine prepartions (bronchospasmolytic
properties) agamnst the effects of histamne wheremn both
drugs act on effector cells in opposite directions and the
effect of one tends to neutralize that of the other 2* True
pharmacologic antagomism 1s demonstrited by cholmo
lyuc  sympatholytic or histammnolytic agents (blocking
properties) agamst the effects of acetylcholine sympathin
and histamme respectively The cholnolytic and sym
putholytic agents do not 1nterfere with the release of the
chemical mediators of parisympathetic and sympathetic
stimulation but do prevent these medators acetylcholine
and sympathin respectively from reaching the receptor
mechinusms of effector cells and exerting their charac
teristic action Similarly the histymmolytic agents (antt
histamrnics) do not prevent the release of histmine but
rather prevent the lustamine from rewching the receptor
mechanism 1n the cell where the histamine exerts 1ts char
actertstic effects *°

The atropine group and the antihistamimc drugs are
1deal blocking agents Therr shortcomings s wdetl ant
asthmatic drugs m1y be appreciated however when one
reahizes thie the site of hustimine release followng the
antigen antibody reaction 1s probably wntricellular This
most Ithely also holds true with the liberaton of
acetylcholine by cholinergic nerve stimulation Thus the
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CHAPTER IV
SEDATION

E\ ERY effort should be made to put the patient at
complere mental 1nd physical rest Psychuc teauma may
be an 1mportant trigger mechanism 1 1mitaung an acute
attack or modifying intractable asthma It 15 best to avord
heavy sedation as the wadence of obstructive asphyxa
and pulmonary edema 1s highest n the deeply seduted
pattent Therefore those agents which have 1 wide murgin
of safety should be used

1 The Barbiturates Chlori] hydrite aind Sodiam bromde

The barbiturates Iike morphine depress the resprratory
center until 1t 1s less sensitne to strmulation than normal
Phennbariutal orally mn doses of 15 to 100 mgm m1y pro
duce adequate relaxation m the mildly dyspnerc pattent
but barbiturtes on the whole re disappointing Sodium
pentathal as previously mentioned should be used with
great catton It should not be admunistered during the
asthmatic  paroxysm Sodium phencbarbial may gie
better sedtton than sodium vmytl seconal or nembutal
However 1y of these drugs may prodnce trrationality
and excitabiluy A dose of 01 to 02 gm of sodium
phenobarbial mny be given subcutaneously or 1 an 1n
travenous infusion once or twice 1 d1y If the barbrurues
or morphine must be used pre or post operatively 1t 1s ad
vistble to 1dmmster supplementary oxygen As 1 general
rule 1t 1s best to reframn from using morphune wnd aspinn
m asthmatic subjects particularly post operatnely

The combuitton of ciilors kydrae and sodmm T
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small doses of morphine The house officers who attended
these two middle 1ged patients described typical episodes
of obstructine phenomena with markedly hbored notsy
respiritions ostensibly refractory to epinephrine amino-
phyllin and a host of sedative preparations In one patient
the respirations became quieter and more shallow follow
ing the first myection of morphune sulphate 10 mgm This
improvement was short hived and a second injection of 10
mgm was admustered approximately four hours later
Shortly after this injection the respirations were described
as comparatrs ely quiet though tracheal rales were audible
There was evidence of pink frothing spueuta i the mouth
Attempts at oral suction were of no avail and the patent
died about two hours after the second dose of morphine
was admnistered The second fatality followed three hours
after the administration of morphine sulphate 15 mgm
and atropine sulphate 04 mgm The respirations 1 ere
described as quieter and there was evidence toward the
end of tracheal rales and frothy sputum

The majority of fatahties which appeat to follow the
injudicious use of morphme or of morphine combined
with atropine occur at mght The attending hoyse officer
or physictan has observed the progressive development of
the status state and 1s at a loss for another therapeutic
agent to bring relief He may furthermore be fatigued
from the stress and stramn of his other responstbilittes as
well Hence he may admnster or order a hypedermic of
morphine hoping to bring relief to the struggling gasping
patient Relief may follow the first mjection This may
Tull him 1nto a false sense of security that permuts htm f0
order a repeat dose when he 1s called agamn some tume later
and mnformed that the pattent 1s hwving @ desperate strug
gle for hus breath and 1s disturbing the ward or fanily
The second hypodermic may be the fatal one
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We find that dihydro morphime hydrochloride (D1
laudid) has 1 greater range of safety and less depression 1
observed with its use It 1s 2 more powertul analgesic has
mummal hypnotic properties and 1s shorter acung than
morphme It produces fewer side reactions and less
euphoria Usually 15 mgm of Dilaudid may be given at
twelve hour intervals for two or three days this procedure
may be attended with strihing amelioration of asthmatic
distress The same dosige may be added to the rectal
amunophyllin solution during the fisst few days of manage
ment of the pattent 1 status asthmaticus

Mepenidine hydrochloride (Demerol) also has a far
wider range of safety than morphine and 1s 1 more effica
clous drug n the treatment of the very sick asthmatic pa
tient for 1t 15 extremely helpful in relieving an intractable
or utterly useless cough It may be given 1n doses of 50 to
100 mgm 1ntramuscularly or 100 to 150 mgm orally at
erght or 12 hour wmntervals for three to five days The use of
smaller doses at the outset may minimize any side reac
tions On rare occasions 1t may be placed directly 1n the
ntravaneous infusion Some bronchodilation and mild
sedation m1y be observed atropine Itke effects may also
occastonally be observed and a few patients will complain
of nausea or of dizziness The majority of pauents how
ever enjoy a pleasant state of general relaxation following
1ts use Tachyphylaxis 15 occasionally noted but full re
sponse usually returns after a rest period \Ve have not
personally seen any resp y d g s
use Addiction to meperidine although less frequent than
to morphine does occur and may be of a severe type

In the laboratory we htve found meperidine to be a fair

b h better antich

ant and a
drug (Fig 7) Followmng it d
of 100 mgm  to five asthmatic subjects average peak pro-
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tection ol G5 per cent nas reached within one hour and
adequate protection (1bove 40 per cent) histed for tvo and
one half hours gunst the bronchospastic effects of acety]
betr methylcholine admnustered intravenously  Protec
tion agunst the effect of hustamine was not as good al

DEMEROL HCL

100 MGM w
HSTAMNE 1V (8 TR ALY
—mEcroLvL v (TR ALY

100

% PROTECTION

\\
° AN R A DL R N B
i F4 3 4 ) 8
HOURS P PROTECTING DRUG
FreoRe 7 The Protectne \atue of Demercl Hydrochlonde One

Hundred mgm Gnen Intramuscularly against Hls!ammch al:;i
\fecholyl Induced Dysphica and Bronchospasm in Asthmatic Subjec

though significant protection Isted lor one and one )m;i
hours  Scopolumine (levorotatory hyoscine) when ad
ministered subcuteously has proven to be an excellcr;t
antcholmergic drug™ (Chapter 1I) A combsnation which
we have found effectne climcally 15 mependine h}drc;
chilonide 100 mgm and scopolmune hydrobromide 0l
mgm —a modified form of twilight sleep * However,
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be admimstered lugh rectally 1n doses of 60 to 90 cc
dissolved 1n n equal ymount of sneet o1l This dose my
be tepeated hourly for severl doses 1f needed A larger
single dose (90 to 150 cc) may be grven at eight hour
1ntervals for two or three days

Relief from intractable asthma frequently follons the
mental relatron and the increased expectorition iduced
by ether Barach has called our attention to the synergisic
relaxing effects of helum and oxygen breithing and of
rectal ether ® Furthermore one may frequently observe
restoratton of epingphrine sensitivity mn the epinephrine
fast subject fter he has been so trerted Inhalation 1nes
thesia with ether may be resorted to on rire occastons We
have found intramuscular myection of ether in ol to be of
no value

Parildehyde should be used 1s an amnestic or hypnotic
rather than as an anesthettc Paraldehyde should not be
administered mtravenously for deaths have been reported
when this route has been employed ¢ Post mortem exami
nation of such fat2lities nd also of those reproduced 1t
experimental ammals showed dilatation of the right side
of the heart with pulmonary hemorrhige and edem
Clinically these fatal complicitions are preceded by signs
of cute Fulure ot the right side of the heart Intrt
muscular wdmmstration of parildebyde should also be
vorded because of the danger of wccidental yempuncture
and the possibility of ensuing cellulitis and bscess form?
t1on following the use of 10 to 20 cc of this drug We hue
tound that the rectal route 1s the safest and the one fest
tolerated A troublesome proctis may follow pmumed
use of ether or parildehyde rectally Paraldehyde may be
administered rectally at twelve hour intervals m doses of
20 t0 30 cc combined with equal amounts of ol oil o
prepared as 2 corn starch emulston Sumnilar doses prepared
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CHAPTER V
SUPPORTIVE THERAPY

THE sick asthmatic patient presents a sertous prceure of
marked phystologic imbalance Severe hypovia cyanosts
dehydrition  peripheral vascular shock nd drug ot
cation from intensive therapy may all be present Disturh-
ance 1n water and clectrolyte balance usually exasts which
makes absorption of liquids uncertan whether given orally
or subcutaneously Because of dyspnea and rapid gasping
respirations the pattent finds 1t difficult to tahe adequate
quantities of water or other fluids orally Anoreva and
the proclivity for abdominal distension contribute further
to this dufficulty What httle flurd and electrolytes he 1
able to ingest or store up may be depleted by somung
excessine sweating and through respyranon  Combined
water nd salt depletion usunlly ensues if adequate therapy
1s not employed

I Replacement Therapy (water glucose salie infustons)

The flmd mtake and output shonld be measured and
recorded 1 all of these pitients An adequate urine
solume of not less than 1500 cc per twenty four hours
should be mantaimed The physiciin should weat the
pttent rather than his blood chemstry He should
however understand the mamfestattons of water and salt
deficit namely dehydrition weakness feser pychotic
mamfestitons  oliguria with 1ttendant hugh  specific
grwity of urme rise m blood urer nitrogen hematocrit
and plasma protems fluctuations of blood chlonde and
sodium concentrattons and eventually errculatory future
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and the use of mtrumuscular mjections of one of the
mercurial diaretics hrve been of life saving value 1 have
foond  Mercuhydrin  (N{3 methyl 2 oXy mercuripropyl)
N succinylurer) to be an effective nontonie duretic Aads
fication of the urine w1th ammonium chloride m1y double
1ts diuretic effect

On the whole I have not been able to convince myself
of the value of digitahis 1n most of these pauents with
emphysema and cor pulmonale Although 1n occastonal
paent appears to be lelped some are even further 1n
capacitated wnd disastrous results may occastonally follow
attempts at rapid digualization The salve of digitalis in
these patients cin be largely predicted from experimental
studies of the cardiac output nd senous pressure Mc
Michael and Sharpey Shafer 7 # called attention to the
fact that patients with emphysema and cor pultionale with
gross venous congestion nd very low arterial oxjgen
saturation m1y have a ugh cardiac output (high output
heart fulure) They suggested n their studies that digialis
i these subjects may louer the senous pressure ind with
1t the carditc output Reductions of the Jatter would
disturb the outpur necessary to compensate for the marked
reststance to pulmonary blood flow m these pittents How
ever n the later stages of cor pulmonale Ieft ventriculir
farlure and pulmonary edema may occur wd digatalis
preprations would be of value More definitie studies
of cardtac ind pulmonary function simular to those bemng
mde by Courmnd ** McMichnel! ™ and ther as
sociates uulizing cardiac citheterrzation m1y ulumitely
shed more light on the exct value of digualis m the treat
1} ry empliysem 2nd cor F !

ment of p

3 Amimophyllin Infusions
Ammnophyllin (theophylln ethylene-diamine) in vary
g dosage mny be 1dded to the intravenous 1nfusion
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tion during the 1nfusions my be allowed The dorsum of
the hand 15 best suited for mtrmenous therapy mn asth
matic subjects as this site permuts 1 greater range of am
motton and less danger of obstructton or dislodging the
needle during coughing parovysms A dufferent vem or
segment should be selected from day to day The use of
istal venous segments mintmizes the danger of thrombosts
of all avulable veins—n appreciable factor when veins
in the ntecubmnl fossr are used

The moderately 1l asthmauce suffering from an acute
attack which s not responded to epinephrine previously
administered 1n one form or another usually benefits
greatly by one or more mtravenous mjections of 05 gm
unminophy!hin in 20 ¢¢ of disnlled water These may be
repented At mntervals of erght or 12 hours If they become
necessiry one or more trmes duly for 1s long as one week
the contmuous mfusion techmque should be started

The continuous or mterrupted mfusions muy be omit
ted when there is evidence of complete freedom from
severe paroysms of coughing or bronchospum In their
place ammophylhin should then be admnistered rectally™
i dosage of 03 to 06 gm 1n 15 cc of tap water every
eight or 12 hours Tlus therapy m gradually dimimishing
dosge should be contmued for 1t lexst one montl after
complete recovery 1 have hept pitients on mamtenance
prograuns with rect1l aminophyllm solution for 15 long 15
two yeirs nith no demonstrative 11l effects and with free
dom [rom recurrent attacks In tme the rectal amino
phyllm solutton may be replaced by n oral tablet con
tamning aminophyllin 02 gm  ephedrine sulfate 0 025 gm
1nd sodrum pentobarbitrl 003 gm

Intramuscular ammnophyllin (20 cc ampoule contarning
05 gm) hs proven of neghgtble vilue chmically nd
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turthermore patients complam of pain durmg 1ts ad
mimstration and of restdual soreness and  lumps I have
nat found aerosols of ammnophyllin employing the same
ampoule with the disagiecable bitter taste disguised by
adding several drops of peppermuint water of sufficient
value to warrant the necessary expense and techmcal
detail involved

4 Ascorbic Aad Cytochrome C and Nicounic Aad

Other therapeutic agents may be added to the intra
venous cochtail  Ascorbic acid or Cytochrome €313
have been grven mtravenously as respiratory catalysts by
various Investigators 1 the hope that these agents will
increase the oxygen uptike from the blood plasma mnto
the red cefls themselves No strihing results have been seen
from their use although s much as 5 000 mgm of ascorbic
2c1d per hiter of 1sotontc sodium chlorsde solution and 100
mgm of Cytochrome G have been given intravenously
every eight hours for one week to several patients in status
asthmaticus Occasionally one mry witness 1 very prompt
response with ascorbic aaid but 1t 15 quute difficult o at
tribute this to the drug The sume observations hold true
for nicotinic acid intravenously In a small but representa
tive sertes of 18 paents n status asthmaticus I could not
comvince myself that any strihing improvement resulted
from its use One miy observe n extensne flush and
perhaps some bronchul dilation but no hstng effects
Turthermore the side reacuons of flushing warmeh and
throbbing headiches are not well accepted by most pr
tients lthough they wnere forenarned of same The intra
venous use of Vitamin B Complex preparations should be
otded becuse of the possibility of sensitization to thia
mne hydrochloride
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5 Alcohol Dextrose Infusions

On occaston an alcohol dextrose solution may be given
mtrasenously 1n place of 1sotonic sodrum chlonde dextrose
wfuston Brown* and Brown nd Gillespre” have re
ported excellent results with nfustons of 5 per cent ethyl
2leohol i glucose or saline with or without epmephnine
m the solutton 1 have generally employed one luer of 5
per cent ethyl alcohol in 5 per cent glucose solutions free
of vitvmmn supplements When necessiry ammophslim 1
added to this mfuston Flows of 80 to 120 drops per
minute are generally necessary for relazauon Excrtement
may follow too ripid rates and relasation may fal to
occur with slow rates this 1s due to excessne or madeqmlc
cerebral blood levels respectinely Occasionally striking
relaxation may be abserved when the minture 1s gnen for
the first or second time As a rule however, these effects
do not persist with repeated use Moreover the peripheri
vasodilatory effects which m1y accur could be deleterious
wm the presence of peripheral vascular collapse and thus
further hmit the usefulness of tins mixture

6 Bload Plasma

I ave observed n this serses of 513 patients with bron
chual wsthimn three snstances of severe pertpheral vascular
collapse characterized by ashen colored cold and clammy
shin rapid and barely perceptibile pulse nd falling blood
pressure These patients were given blood phisma with
verv good effect Two patients required two units each
and the third pauent recened eight umts m 24 houss
before recovering from profound shock The sternal route
had to be employed with the It panent because of 1t
ability to unthze the collapsed vems when death appeared
immuwent I would cautton agamst exceedmg 3000 cc
for the total 24 hour dose because of the danger of acute
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left ventricular farlure Supplemental ovygen intrasenous
neosynephrin ascorbic aad and adrenat cortical hormone
were also employed in these patients Recovery i all cases
was complete

7 Antilistaminic Preparations

We™ have been able to demonstrate with many of the
new antihistaminie {hustaminolytic) prepirations excellent
protectian against experumental tustamne induced dysp
nea and bronchospasm i asthmatic subjects These are
1denl blocking agents 1 that they prevent the histamine
from reaching the receptor mechamism n the cell where
1t exerts 1ts charactenstic effects However these prepara
tions do not prevent the intracellular release of histamine
Turthermore becanse of failure of 1bsorpnon or due to
imctihvation 1 the gastro intestnal  tract  orally ad
nunstered antihistamimic agents may ful to block the
action of freely arculiing hastamme For these reasons
orally admimistered antihistaminic agents may 1ford only
lmmited rehef m the routine management of the acutely
Ml asthmatic patient On the other hand when ad
mnistered intravenously these agents can effectively bloch
the acuon of freely arculaung histamine

The anulustaminic agents M1y be of particular value
m the following mnstances

7 Grally~for the relief of nasal obstruction (aliergy s the

factor m the e of chronre para nasal
sinus disease wn the asthmatee pattent) Paranasal sinus
disease 1s responsible for the recurrence of cough and wheez
ing m many pauents with bronchial asthma Patients with
para nasal sinus disease are more Iikely to have irreparable
sino-bronchitic disease and serious bronchial asthma In
the acutely 11l asthmatic nasal obstruction and post nasak
dup contribute further to the dyspnea and cough already
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present The antthistamunic preparations 1n doses of °5 to
100 mgm orally at six hour intervals help constderably ta
relieving the nasal obstruction and sccondary cough We
have on occasion employed aerosols of 2 per cent tripelen
namine hydrochloride (Pyribenzamne hydrochlonide} na
sally 1n these patients with good effect If mnfection 1s
present aerasols of an antthustammunec agent and pentcillin
employing the technique of intermsttent negative pressure™®
wd replicement with the acrosol should be treed

I Intravenously—for the relief of bronchosfasm n the
ambulatory pattent having an acute asthmatic paroxysm
The unfavorable reports concerming the climcal effectne
ness of the anuhistaminies m hay Iever and bronchal
asthma may to a great extent be mfluenced by the vir
ability of absorption ncident to the routine use of the
oral route We have observed i the laboratory that a
number of pitents demonstrated no sigmificant antt
htstamuuce effect wn the protection afforded agamst hista
mune induced  bronchospasm and  dyspner when the
anuhistaminic drugs were taken orally whercas signifi
cant protectton occurred when the mtravenous rectal or
aerosol routes were employed with the same 1gents On
the basis of these observations we admmistered diphen
Indramme (Benadryl) or trpelennamine HCI (Pyriben
2amunc) mtravenously (30 trials in six patients) to obsene
prticularly any bronchospasmolytic properties of these
drugs Prompt relief from the asthmatic paroxysm with
increases of more than one liter i the patients vital
capaaity was umformly obseried Thesc patients were
asthmatic subjects employed 1 our protectton studies who
demonstrated spontaneous asthma while i the Taboratory
awaiting study or at horme

HI Intigienously—to testore the delicate Justamine
sympathin balance i the so called epinephrine refractory
state Wwe o o» employed 1n fiphenhyd
smine hydrochlorrde (Benadryl chloride) or tripelennamine
hydrochloride (Pyribenzamine hydrochloride) i a series
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of 10 patients acutely 11l 1n status asthmaticus The mjec
tions were given slowly at a rate of about 1 cc per minute
either derectly or via the constant intravenous mfusions
{aminophylm glucose-saline or distilled water) Doses of
30 to 50 mgm (10 mgm per cc of solution) at four to
eight hour ntervals 5 ere administered and contunued for
one to four days To avord pharmacologic incompatability
the antihuistaminics were njected directly into the rubber
tubmg close to the intrasenous needle With improve
ment the dosage was graduatly reduced to 20 mgm every
eight hours and then finally discontinued A total of 62
mjections were gtven to these patients The most striking
effect ohserved was what appcared to be restoration of
epinephrine sensitivity Follot ing these injections epine
phrine admumstered subcutaneously or by the aerosol
route appeared to bring reltef from an acute paroxysm
of branchospasm whereas previously following an ammo
phyllin glucase sahine or distilled water mfusion only the
side eflects of epmephrine were observed following 1ts use
The mechanism nvolved may have been the potentiation
of ad; all d by the antihista
minic agent Thls will be discussed 1 Chapter V1
n Immvenomly—for sedative effects n status asthma
ticus When mtravenous diphenhydramine was employed
1 this group of patients 1ts scdative properties were pro
nounced Generally a more relaxed feelmg and short
pertads of sleep followed each injection The addiuve
effects of sedation and restoratton of epineplrine sensi
ity were more importint fictors in the recovery of these
ptients

We ™3 have tested 1 wide vamety of antshistanmunic
drugs and combimtions for thewr protective value agunst
Inistimine and acetyl beta methyl choline chlonde mduced
dyspnea and bronchospaism  One example 1s presented
here Tigure 8 depicts the degree of protection that 1s
fforded tgunst trrenous histamme and 1cetyl beta
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methylcholine chloride and histamirie aerosol by a comb
nation of diphenhydramme 50 mgm and amunophyIhn
200 mgm (Hydryllin Searle) m two tablets taken orally
The histamine curve represents five trials in five subjects
the acetyl beta methylcholine chloride curve, six trials m
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Ficure 8 The Protectine Value of Hydrylin Tuo Tablets Guen
Orally Agatnst Histamtnie- and Mecholyl Induced Dyspnea and Brop
chospasm 1 Asthmatic Subjects

six subjects It 1s our clinical 1mpression that protecton
levels of 40 per cent or hugher represent a real difference
m the reaction to the bronchospastic agent, thrs 1s apph
cable to all patients thus far tested Accordingly, this le\efl
may be a significant one i comparing the effectiveness o
rarious protecting drugs Sigmficant protection agawst
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histamtne 1s rtot achses ed unttl one and one-half hours after
the oral admnstration of two tablets of Hydrylm It
rapdly reaches Jevels of complete protecuion and remams
complete for seven hours which 15 the longest penod we
have studied this phenomenon

The protection agmnst mechohy} chlonide 1s fess adeal
for 1t does not reach 1 40 per cent level unuil after two
hours 1t remams at a sighuficant fevel for two hours tore
and then falls off rapidly i the fifch hour after administra
tion of the protecung drug \o drowsiness is noted from
this oral medication Sude effects consistent with the sajec
von of histamine are markedly decreased during the
mienval of full protecuon

The recent observations ot Hambourger and his assoct
2es™ 1 ther smdy of the protective action of combina
uons of diph ¥ mnd phyihin i fatal bron
chospasm m guinea pgs due to mechohl aerosol 1s timely
and pertinent to our studtes just desenibed  They found
diphenhydramine and hyltn alone or 1n combima
uon effectine i prc&cmmq the fatal bronchospism m
duced 1 gusnea prgs by aerasols of mecholyl Whent used
m combination the protectie and intraperitoneal lethal
actions were truly addieni e in nature For protecuon they
found | gm of diphenhydramine equusalent to 3 22 gm
of aminophyllin In the cse of intrapentoneal mucny
1 gm of diphenhiydrmine was equusalent 10 217 gm of
anunophythn it must be recalted however that the mode
af actian of these two drugs 1s defferent

The chimictl managetnent of the chronie wsthmatic may
be wemendously frctinated by the ase of amnophylin
Tlus drug velaxes the bronchy) musculire and sumn
Tues the central nervous system thus theoreneally reduc
mr' the madence of depression in these centers that 1s

1 y seen with agents [n 1ddition
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the diphenhydramme present in Hydryllin may act to pre
svent or alleviate the allergic wheal or * bronchial hne of
the asthmauc In addition to the powerful antthistamunic
and weak antichlomergic properties of diphenhydramme
1 1s also known to exert considerable antispasmodic actton
and to potentrtte the effect of epinephrine to some degree
Corrclwon of the laboratory protection afforded by Hy
dryllin with the pracucal management of chnical asthma
15 a slow process Many pattents who have been taking
Hydryllin regularly have found it of considerable value
in reducing the frequency and seventy of attacks
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cent) persysted for approsmmately the same length of time
and then fell off sharply

Haung studied the protectise crpcty of antthistanuntc
prepiritions lene and combined with ammophyiha and
ephedrine preparations alone, e decided to study the pro-
tective capacity of an 1nul preparation combined
with ephedrme sulphate The combined oril admintstra
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FIGURe 1041 The Protectne Value of Lphedrine Sulfate 2» mg'“d
Given Orally Agast Histanune and Mecholy] Induced Dyspnes an
Bronchospasnt an Asthmatic Subjects
ephedrine sulphate (25
henhyd {Bena
)
protectrie action

tion of a sympithonumetic agent
mgm) and 1 antth dip
dryl 50 mgm ) demonstrated an additne .
agunst the effects of mecholy! ind histimne which €

ceeded the protective value offered by either drug ad
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mimistered alone This synergisuic effect as observed 1n the
laboratory would suggest that improved clinical relief
may follow their combined use
1 have found a tablet contaimng aminophyllin 0 2 gm
ephedrine sulfate 0025 gm and sodiam pentobarbital
003 gm (administered upon ansing and again at $ p M
1f indicated) very helpful as a supplementary measure in
the recovery state The pentobarbital serves as an efficient
sedative capable of offsetting the stumulatory effects of
ammophyllin and ephednine In one pitient we were able
to demonstrate adequate protection (40 to 50 per cent)
agumst the bronchospastic effects of intravenous histamine
this degree ot protection appeared one and one half hours
fter the admtnistration of one tablet po and lasted for
two and one half hours In the same subject adequate
protection agamnst the effects of intravenous mecholyl ap
peared two and one half hours after admimstration and
lasted for a simtlir length of tme A tablet contaimng
immophylhn 03 gm ephednnc sulfate 004 gm sodium
butal 01 gm and p barbital 006 gm may be
admmlstered at bedtime fcr prompt and pro(rac(ed hyp
notic action




CHAPTER VI

THE THERAPEUTIC USE OF GASES

1 Oxygen

FOR the acutely 1l or status asthmaticus pattent dem
onstrang evidence of hypowua and cyaosts ovygen m
concentrations of 95 per cent or more adminsstered with
the OEM meter mash m1y be employed (Figs 11 and
12) This mash 15 a distinct credit to the ingenuity of its
wventors and 1s of tremendous practical value* An ar
njector (concentration meter) provides accurately con
trolled air oxygen muxtures 1 whatever propottson 1s ind
cated Rebreathing and carbon dioxide accumulations are

T 5L

Ficure 11 Meter Mask (Oronasal type) for the Administralion ‘T(
Controlled Concentrations of Oxygen or Helum Oggen M:xr&xm
Postitne Pressure in Expiration May Be Employed 3 Indicate

84
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alve

Oxygen Intet Tube
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Oxygen Concentration Meter (109, to 9309) Al serves as Hu

mudifics

Speaitt Gage Rubber Connccting Tubing
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totally ehminated by meins of an insprratory valte at the
entrance to the face ptece from the collecting bag and an
expiratory valve mn the face prece ttself (which ma
dentally 15 unusually comfortable) VMechanical resistance
to resptratton 1s greatly reduced by tius arrangement of
valtes A large soft latex collecting bag of 1 or 2 liter
capacity makes it posstble for the patient to breathe deeply
with comfort In addition the fice mask has an attached
expiratory outlet that his been metered for posttite pres
sure 1n expiration up to 4 cm of water pressure A higher
positrve pressure may develop 1n the tace-prece dunng
dyspnea when the 4 cm orifice is used The appiratus can
be used to deliver 40 to 95 per cent arygen ot helium and
oaygen muxtures with or without positie pressure If
carbon dioxide therapy 1s desired the wmspiratory valte
may be removed to allow rebreathing I have used this
apparatus m ‘arious types of cardto respiratory disease
and find 1t practical and economical 1% 1ot 1%

Under normal conditions the inhalabon of 100 per
cent concentrations of oxygen has no deletertous effect on
tissue function provided 1¢ 1s not mamawned conerauously
for longer than twelve hours Inhalations of 50 to 100 per
cent concentritions of oxygen mcreise the partinl pressure
of oxygen 1n the lung thus making 1t possibie for the
blood to 1bsorb and transport a quanuty of gas greater
than the normal The hemoglobtn saturation can be raised
from 96 to practically 100 per cent and the oxygen 1t
sumple solucton 1n the plasma from @ 3 per 100 cc of blood
to v maximum of 2 2 ¢cc This representsa possxble mcrease
of as much s 15 per cent i the oxygen carrying capacity
of the blood throughout the arculatory system This
turn  produces a corresponding mcrease 1n the partsal
pressure avatlable for the diffuston of oxygen from the
blood mto the tssues In this connecuion Campbell and
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Poulton** have demonstrated that the axygen pressure
tissue 18 1ncreased proportionately more than s the oxygen
content of the blood This increase 1 ovygen content 1
the blood and oxygen pressure 1 the tssues 15 observed
best in hypoxic panents i whom the axygen carrying
capacity of hemoglobin may sncrease from low levels of
50 to 75 per cent to 85 to 90 per cent when high concen
trations of axygen are ninled

Frang® has for many years repentedly described bene
fictal cluieal tesults from so called 100 Per tent OXygEN
in severe hypoua Concentrations of 70 to 100 per cent
should be nsed nhen lower concentranions are insafficient
In extenstve chintenl observations on approstmatety 800
patients Boothby and has ssocratess® **° employed high
concentrations of oxygen for pertods as long as forty eight
hours without any evidence of pulmonary irrtation How
ever they did warn against contihued rdmmistration for
1 pensod longer than 4R hours Furtber chintcal mvest
gation showed thit hugh concentrations cin be used with
relauve sifety for pertods of tho to five days when 2 niwsh
apparatus is employed sthce mask theripy 1s teally not
conunuous masmuch as the mask 15 frequenty removed
for general nursing care feeding etc

In closed respiratory chambers such as the helum and
oxygen hood apprratus (Fig 13) 1t 15 imdvisable to use
contimuons ovygen concentrations of 1hove 70 per cent for
more thin {8 hours * 2% If oxygen therpy niust be mam
tuned for fonger penods 1 specal ur myector atached
10 the ovygen regulutor provides accuritely controiled v
oxygen miuxtures The sleeve vents of the hood should be
opened 1o illow the enttance of room ur for one hnlf hour
avery three or four hours when thits ingector 15 not em
ployed Oxygen toaicaty from the inbalwion of lugh con
centrinions can oceur 1n hyposic patients Honever when
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ever indicated hugh concentrations can be safely gnen for
periods at least as long as one week with the mask appa
ritus and mtermittemly for the s1me length of time with
the hood appratus

Many acutely 1l pauents 1 siatus asthmatrcus cumot
tolerite mask therapy They complun of 1 sense of sulfoca

Fioupe 13 Hood Appiatus—(Oxygen or Helum Oxygen
Positne Pressure Breathung)

tion or clwstrophoba md furthermore many object to
the smell and sensition of rubber near them 1 hypovia
1s not severe 1 sumple Irge cellophine type of Fce lenl!
or conjoined bent catheters fitted to the nares m7) be nsed
to admmnsster up to 40 per cent concentritions of oxygen
in flous of 5 1o 8 hiters per munute Adegnate humidifica
tion 1s necessary to prevent the drymng and mntnt effc;;s
of ovygen so admunstered If one uses the cathetexr mcni}\ .

1t 15 well to employ a simple water bottle nhumidifier Many
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prefer a diffusion hexd slet and 1 water trap outlet type
of humucifier Adeqnite water vapor concentritions ¢
be obtuned with the use of the concentration meter when
employing the O F M msk I higher humedity 1s destred
the njector my be removed and 2 witer bottle type of
humidiher substituted

Fietae 11 Mechanaire Type Iceless Oxygen Tent

1 prefer the use of 1 osygen tentt with a transparent
cnopy enclosing the entne bed (Fig 14) The freedom
of motion and the uninhibited feeling of being able to see
all 1t goes on s well appreciated by the st pruent
This type of tent which employs electrical refrgerntion
Mords more wdequate urconditronng humidity contiol
and ventittion wrthout durect dralts on the pitient s face
It 15 simple to operate and eliminates the need for tce and
shitled personnel Oxygen concentrations of G0 1o 70 per
cent may be muntuned prrucularly of the motor ss shut
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off while the vents are opened to prevent circulrtion m
the tent and consequent loss of oxygen It 1s my gener1l
custom to place the patient m the tent immediately upon
arrval at the hospital Residence should be continued untt
recurrent attacks of severe bronchospasm have subsided
The return to room restdence should be gradual if severe
emphysem+ 15 present If obstructive phenomena persist
the patient may be removed from the tent for intermuttent
posttive pressure helium oxygen therapy three or four
times daily W henever indicated 1 nebulizer apparatus for
administering  therapeutic aerosols may be ntroduced
through a vent opening mn the tent and the nebulizer
placed 1n the patient s mouth

2 Helurm Oxygen Mixtures

As Barach ongmally observed the mhalation of helum
and oxygen mixtures relieses many patients who fal to
respond to other recogmized therapeutic measures™ *
These observations have been confirmed by Boothby and
Ius associates Rowe 4 11915 Ahramson? Schwartz’®
Goldsmith * Eyermann 7 and Metz * We have also been
able to confirm these observations mn a series of patients
with severe bronchial asthma gas porsoming pulmonary
edema atypical pneumonia and postoperative obstructine
respiratory disease 1% 191 159

Helwm 1s an mert non combustible gas of very low
molecular weight (4) and 15 about one-seventh as heavy as
arr It has 1 low coefficient of solubility and 1s 27 trmes
more diffusible than nitrogen hence only a small amount
15 dissolved or lost 1n the body A muxture of 80 per cent
helium and 20 per cent oxygen 15 one thid as heavy a3
air This lightness suggested to Barach that 1t could be
moved more easily to and from the lungs 1n obstructive
dyspnea During quiet breathing the mfluence of such a
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The voice changes cused by effective helim and
ozygen adminmstration may be amusing or frightening to
the unimtrted The effect on mn can best be described
by the term  effemmnite A deep bantone vorce develops
1 lyric tenor quality and a2 man with 1 tenor voice can
only squeak * This has been explained as due to the fct
that the muscles of the larynx are unconsciously set to
ciuse a certun sound m ur and that when breathing a
medium so much lighter the sound produced 1s much
chnged from normal ¢ Dublin Baldes and Wilhams™
made oscillographic studtes on these voice changes They
determined that the alterations consist of 1 saration n
overtones The frequency of the fundamental vibrations
remains the sxme The low density of the heliumand
ovygen mixture mmpedes the vibration of the vocal cords
less than does air This may result 1 1 change wn the
original overtones Also because of the louer density the
velocity of sound with helium and oxygen mmtures is
creised This probably causes the vocal resonators to
amplify different overtones Which of these differences 1s
more mportant was not determined Such chinges are
fortunately not permanent

The heltum 1nd oxygen hood rebreathing apparatus I
the most effective one for administering oxygen or helm
and oxygen muxtures with or without positive pres
sures » ' The percentage concentragions of the mutures
can be exactly controlled Positve pressures up to 6 an
of water cin be apphied to the mner surface of the lung
during both mspiration and expiration The apparatus
(Fig 13) consists of a gas ught motor blower two canisters
for the carbon dioxide absorber a rheostat to determine
the volume of air flow and 1its temperature tubal connec
tions 1n 1ce contammng cabinet and a p)astocele head
hood with a closure efiected by a soft rubber neck collar
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of the heart m pattents with pulmonary edema These
modifications which tend to prevent overfilling of the
heart are stmilar to those seen when a tourniquet 15 ap-
phied 1o the evremities There was alsa raentgenagraphic
evidence of narrowing of the trinsverse cardiac diameter
upon the application of high mask pressures

Due to bronchial constriction the exprritory phase n
wthmate dysprea is pralonged In obstructive dysprea
the mtrapleuril negatve pressure 1s increased durmg
mspirition WWhen air or oxygen muxtures are breathed
under positrie pressures the abnormally elevated negative
ntrapleural pressure 1s dummished and the dyspne B
alleviated Birach® pomted out that nature provides 2
helpful mechanism mn the expiratory grunt of the patient
with lobar pneumoma and 1n the pursed lips of the asth
matic patient during exprration both spontineously pro
siding positive pressure

Using hebium ovygen nuxtures the pauent can be
treuted for as many days s necessury 1n exther the hood
apparatus or posine pressure mask with proper Immdifi
cation however the hood 1ppatus 15 better toleried
Therapy should be mtermuttent and generilly for nnt
more than ane out of every four hours as the patient miy
find longer periods exhaustng When the necd for post
tive pressure no longer evssts the mash can Te tised wih
out employing the metered dish for positise pressure wd
the desired percentages of oxygen can be green or the
patient may be transferred to a tent sf this b considered
more destrable In pivents with underlymg severe
emphysema or cerebral artertosclerosis the percentages of
oxygen should be gridually lownered before the complete
cessation of treatment in order to prevent the occurrence
of cerebral and cardio respiritory symptoms which may
follow the sudden cessatson of ovggen therapy
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Generally, postuve pressures of 2 to 6 cm of water re
sufficient for preventing or treiung pulmonary edemn
and status asthmaticus Pressures abole 6 cm  may
dimmish the return flow of blood to the night side of the
heart In some cises 1 hwe employed higher pressures
for short pertods If low pressures are used beginning
with 1 pressure of 2 cm of water and cauttously increasing
1 as needed no difficulty need be encountered

In employing positise pressure ther1py certun chincal
observations are worthy of mentton Many pents find
such therpy unng when the mask 1s used nd an oc
casional enucally all pavent e first becomes alwrmed and
confused at the increved resistance 1n the epiratory
phase Reassurance and frequent rest periods cin largely
overcome this apprehension When the hood 1s employed
the positive pressure 1s effective 1 both insprrtion nd
evpiration and these difficulties do not extst In the desper
ately all patient Wangensteen drami,e with 1 double
lumen tube for feeding and decompression may be used
n conjunction with positnne pressure whenever mdrcated
The tube c1n be mtroduced either throu h the mash or
the sleeve of the hood apparatus 1 wddy maternlly to
the tare of the very sick papent We hnve not obsened
either gastric diltation or abdommnal distension 1s 1 result
of posttive pressure therapy We wish to stress once 1gain
that positnve pressure therapy should be intermittent with
test periods of varying tme dependiny npon the degree
of underlying pulmonary edem1 The dyspneic patient 15
soon able to vest nd sleep may follow  Respirators de
tompensation 13 thus prevented I therpy 1s conunuous
free productie coughing d free helching may he some
what inhubited We hune not observed ny rreversible all
effects from such therpy when conunued for 1s long 1s
sevendiys
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more liquid so that 1t 15 coughed up more casily ‘They
concluded that the best reginten to clear the bronchnl
tree of 1ts pathological secrettons was a combimuon of
carbon dionide stean mhalations nd expectorant drugs

Inhalations of carbon diovide ovygen mintures may be
employed when more conservatrve measures have faded
and if there ate no contra mndications (prticulirly pul
monary emphysema or edema) to increasing the rate and
depth of respirations for short pertods of time If deep
breathung 15 muntuned for long periods of time the in
creased negative mtripulmonary pressure may wcelerate
the formation of edem? from the pulmonary ciprilares
I have found mixtures of 5 per cent crrbon diovide 20
per cent oxygen nd 75 per cent helmm of occasional
ralue when employed to nebulize mivtures ot 0 2» cc of
1 per cent ncosynephnn with 050 cc of Vaponefun or
Tsuprel 1200 This musture has generily been well
tolerated Exch treatment should take five to ten munmies
and should be interrupted 1f the resptrations become too
strenuous The sputum 15 hquefied espectoration 1s
factitated and tenacrous thick mucas plugs are often
coughed up These milations are designed to clear the
bronchinl md bronchiotar pathways

5 The Use of Therpeutic Aerosols (sympathommetic
amunes and anttbtotic agents)

Aerosols are relatisely stable suspenstons of lrqurds or
solids 1 air or onygen The terms nebulization therapy
and  aerosol therapy may be used nterchangebly
Abramson? objects to the use of the term yaporization
He points out that the term  vapor designates the giseous
form which a solid or hiquid takes when heated As the
pariicles 1m 1hos state re pricucilly of 2 ranlecular sze
and are therefore about ten thousand umes smalles than
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the particles of therapeutic aerosols now 1 use he claims
that this term has been frequently misused

Aumerous fictors are imvolied 1n the determmation of
aerosol retention 1n the respirtory trict and their diffu
ston into the blood stream * * The following are the more
mnportant factors the particle size distribution  which
depends essentially on the type of nebulizer and the pre
caise techmque employed the degree of depositron of the
particles which depends for the most part upon impinge
ment sertling and diffustont by Browntan movement the
pattern of the ventilatory curve particularly the respira
tory rate the tidal air and the degree of bronchospasm
which govern the penetration of the must to the terminal
bronchtoles 1nd alveoh aerodymamic factors such 1s
turbulence 1nd streim hine flow and finally factors which
may influence the size and life of the particles themselves
mimely the stability and surfice tension of the 1erosols

The selection of the proper nebulizer for the produc
tton of aerosols 1s of primary umportance * True nebulizers
differ from atomizers in that they are constructed with 1
Inflle which removes from the must the large porticles
which cinnot penetrate the lower respiritony trice d
which on wmpinging there may imtite the piuents
tongue nd thront The majority of the nebulizers which
e commercially nailible tre really womizers

The exact ptcle size distribution of the aerosol
governs the degree of retention 1nd the site of deposttion
Tindetsen®® has demonstrated that parucles of three micra
radius 1nd lrger will undoubtedly be deposited com
pletely on the vachea the bronchi the bronchioles 1nd
the alveolar ducts Tmpmgement and sedimentation re
the xmportant mechamsms of deposition of these 1erosols
Particles of 1 micron ridius ind more are retuned by the
lungs to the extent of 97 per cent with only 3 per cent
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recoiered on expirtion these of ¢ 3 micron are absorbec
fo the extent of only 35 per cent with 65 per cent recorer
on expartton Thus by the control of the putcle size
utde range of deposition dustrtbutions can be predicted
These obsenvations of Findewsen were confirmed by the
expertmental work of Vin Wik and Patterson™ whe
demonstrited that from 63 to 96 per cent of sohd puncle
of 06 10 20 merr rdi were retumed by the lungs
Although they penetrate to the theolt by Brownan mote
wment partscles less than 0 4 nucron m radurs were reruned
anly to the extent of about 30 per cent

Tliese studhies stress two rmporemt ficts 1) bager parn
cles such as those produced by most commercinl nebu
lizers  tend to be deposited on the tongue pharyns wmd
{arynin and do not reach the broncluoles or alveoli md 2)
particles much smaller i size tend to be exlled rather
than depostted on the bronchopulmonary surface M some
aptunum stze maamum iheolu deposmon mil occur

One m1y occasionilly tihe advunage of the fact that
hirge particles 1re deposited bugh an the respiritoty pv
s1ges 1n the mingement of miunmatory diserse of the
t1ichey wnd fasger broncdu

Nehulizers should be constructed with + sustible ballie
to remove the hrge parncles and insure 1 wadort de
Iinery of small particles preferibly with the majony of
radn m the 05 to 20 mecra ringe In this conntry most
of the mmvestigators interested m 1eros0l therapy have em
ployed the \ wponeirn nebubwer (Fig 15) We e found
1 most satsfctory for the production of therwpentic
‘erosols for it produces 1 fine voluminous mist or smoke
screen wn which the majority of the particle ridn 1erige
about | micron and e cipnble of penetratug the aheoh

nd remarng there
Abramson? ¢ stregses the mmportance of prolongitg the
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10 stabilize the must by lowering droplet vapor pressure
A second important factor which contrals the particle
size and perststence of aerosols 1s the surface tenston of
the droplet ¢ Lowering of the surface tension may produce
2 different particle size distribution but the stabthity may
also decrease 1f smaller particles are formed The effect of
lowering the surface tension of the particles 1s the subject
of considerable research i many laboratories
Inhalation of nebulized sprays of varous theripeutic
agents may be employed 1n the minagement of bronchial
asthma for the rehef of the troublesome cough 1s an aud
1o expectoration and for the control of infection The use
of anubtotic acrosols for the control of mfectron will
be discussed m Chapter I\ T have found aerosols of the
sympathomumetic drugs Vaponefrin (ricemic epinephrine
hydrochloride) and Isuprel (1 (3 #/Dihydroxyphenyl)2
wspropylaminoethanol) hydrochloride 1 200 of particular
value for the relaxation of bronchospasm As little as ap-
proximately 005 to 010 cc of one of these solutions
nebulized by three to six compressions of 1 hand bulb
may abort or relieve a mild bronchospastic episode It 19
unportant that the pattent actively 1nspire the aerosol and
that he md 1ts deposition by holding his breath after
mspiration for severtl seconds More severe bronchospas
may require 05 to 10 cc of the bronchodilator solution
nebulized by continuous flow of oxygen helwm oxygen
or air pump (Fig 15) A Y tube or simple button ke
operung 1n the oxygen or arr feed line allows wterruption
of 1erosol producuen during expration (Fig 15)
Bronchodilator aerosols often convert a useless cough to 1
productnne one improve the iital capicity and permit
deeper respration  The effect of six mhalations of
Vaponefrin aerosols on the ventilatory pattern of a subject
with acute bronciual asthma 15 shown m Figure 16 The
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follow or accompiny penscilltn aerosol therapy Addition
of neosynephrin produces particularly effectrve broncho-
vasoconstriction winch reduces mucosil congestion with
out the secondary vasodtlatation which my occur with the
use of topical epinephrine preparations alone It teads to
dunnssh the secretions and to provide a more patent air
way, although 1t 1s a poor bronchodiltor Refrictoriness
and tosiaity as observed with epmephrine and ephedrine
do not develop In studying the effects of mhalittons of
neosynephrin mn the ventilatory dynamics of the asthmatic
subject, one cn frequently demonstrate rmprovement 1t
the vital capraty and increase m the insprratory and
expiratory velocity rates These effects, however, are not
15 great or as constant as those observed with mhlations
of the epmephrine prepirations or of Isuprel Occision
ally epwnephrine semsitivity m1y  be restored more
promptly with the use of neosynephrin aerosols alone Asa
wile the troublesome cough becomes easier and more
productive after such therapy

Substruting heltm and ovygen mintures for oxy,
1s of further value if there 15 evidence of bronchal ob
struction The helium oxygen muxture allows the nebu
lized solutions (Vaponefrin, Isuprel, neosynephrin  pen
allin or streptomycm) to pass through the contricted
bronch: more freely and permits these prepiritions 1 act
effectively on the mucosa and submucos

The solutions are placed m the nebuhzer which 15
connected by rubber tubing to the ovygen regulator or ur
pump The pattent my wse 05 to 1 0 cc of the broncho
dilator preparation for a single dose Flows of  to 6 hters
per minute are generally used and a single treatment takes
about 20 minutes This may be repeated at tensals of
three or four hours Prompt relef from the bronclospastm
may be observed, the dyspnea usually substdes and the

gen
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vital capacity and the inspiratory and expiratory velocity
rates quickly approach normal once again (Figs 2 and 16)
This technique can be set up m the patents home and
the instructions are esily folloned Many patents prefer
such therapy before meals at bedtime and hefore under
tiling any unusual exertion

‘The sympathomumetic aerosols should be employed only
when specifically indscated and with well defined wstruc
tions to both the patient and the nurse The proper
halatory techmque with the use of 1 small pirticle size
nebulizer 1s most 1mportant The preprations should be
clearly hibeled by name and concentrition nd marked
for aerosol use only Un occaston they have acadentally
been given prrenterally with very disturbing side rex
tions Fxcessive use should be firmly prohibited The pt
tient mast he instructed not to swallow s during teat
ment 1nd whenever possible to rinse his mouth thoic ughly
after each trextment Abdominal crimps may ocam 1f the
salna is swallowed The saltia 1t umes may be tinged
Pk With overdosige refrictoriness and the usual side
reactions observed with epinephrine m1y be seen Fanatly
the patient should be trught to wa a full five minutes
fter one to three mhalations before Tepeiting sime

Prigal ¢ % has itroduced the use of stexm for the pro
duction of medicted 1erosols employing mmnopyllin
ammonium chlaride penicillin soluttons and other agents
The results with ammophyllin and 1mmonium chloride
terosols were not impressie  Qur own  protection
studies'™ with aminophyllin 1erosols demonstrate that this
Toute 15 eflective m presenung the effects of histimine
md mecholyl mduced bronchosprsn and  dyspnex
Asthme subjects



CHAPTER VI

BRONCHIAL EVACUATION~—“CATHARSIS”

E\'ACUATION of the broncht or what I term
*bronchial cathrsis™ may be accomphished by plystalogic
mechanisms (Table 5) or therapeutic mechamsms (Table
G), the necessity for bronchal catharsis may be precluded
by rarious prevenuve measures (Table 7) Catharsts, m
the Freudtin sense, too, may be of value m the manage:
ment of the sick asthmatic In the physiologic sense, any

BRONCHIOUAR EVACUATION = CATHARSIS
I PHYSIOLOGIC MECHANISMS TO THIS ENO

FRoM MASKLIN f10 EROM GUNN
1 couaH REFLEX ~FUNCTIONS 1N PAER A RWAYS
2 AETiON OF Cia ~FUNCT ONS DOWN TO FINL BRONCHISLES

3 PERISTALTAD WAVE MOTION —~FUNCTIONS TO EVACUATE ENTRE TRACY

Tance 5

II THERAPEUTIC MECHANISMS TO THIS END

! EXPECTORANTS
IOOIDES AND SEDATIVE EXPECTORANTS

2 ppeac
TRACHEAL VOMITING ¢

3 INHALATION THERAPY
€Oy © HELIUM MIXTURES

ERONCHODILATOR AEROSOLS
4 POSTURAL DRAINAGE
5 BRONCHDSTOPY
6 ENDOSCOR C ABPIRATION
7 ENDOSCOPIC LAVAGE AND INSTILLATIONS OF
CHEMOTHERAPEUTIC AND ANTIBDTIE ACERTS
TABLE €
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Il PREVENTIVE MEASURES

| LLMNATON OF AR AND BLOOD-BORNE RAITANTS
ALLIRGC CLIANL NCSS
HYPOSENS T ZAT ON
AR FLTRATON
INDUSTR AL CONTACTS AEROSOL PROTECTON STUDCS

2 DMNUTON OF AMOUNT OF MUCUS SECKETONS
ALROSOL THERAPY CNEOSYNEPHRN)
BELLADONNA ALKALO DS OR SYNTHETC COU YALENTS

3 BRCATHNG EXERC SES
TamLE 7

medication or procedure which will [1cilieate the removal
of the retuned 1mpacted bronchial secretions 1s of great
‘alue 1n the treatment of tlus disease and may be hife
saving Bronchnl citharsis may be accomplished 1 2
vartety of wiys The expectorant drugs of 1 hich 1pecac
Is probibly the most effectine may be constdered
bronchial evacuints

1 Expectormts

Fxpectorant drugs may play an important rol¢ m the
manigement of the sick asthmatic The mucus m the
bronchioles 1s usually tentcious and mspissated  due
largely 1o dehydration and long retentton bectuse of m
ellectual cough The cough my become even more in
cflectine becuse of the mpacted mucus and a state of
tussic insufficiency  deselops  Many expectorants and
€¥pectorant sedrine mintures hase been employed the
most common being the 1odides 1nd 1mmonmm chlonde
We have never been certain of any definite benefit from
mhalations of compound tincture of benzomn  or the
volatile o1ls of 1mise pne or cuctlyptus Stexm wnhalions
e preferable for their sunple expectorint wction Like
V1se mitures employing creosote or guricol preparations
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tomung  because of its resemblance to reserse penstalsis
m the gastromtestinal tract By this process accumulation
of thick mspissated mucus mny be relersed and the bronclt
evacuated
1 have 1kso found 1pecac of vilue i the management of
various siages of bronchial asthna i adults The pruent
siould be ble to withstand the retching assocated with
reserse pensstalsis Ipecac acts Uy substtuting effectue
retchang an place of weffective coughing It definely 15
worth a trial before ttempting bronchoscopy Once the
tricheal vamutng  has started  positional dramage ads
1 ehmmaung the loosened secrettons which under
ordinary esrcumstinces might not be released for days
Relief 15 olten strihing partscularly in the chromeally il
and 1 patients with fbby musculrture and low dit
phrigmns The pattent should be informed beforehand
tbout the effects of this bronchnal purge The syrap of
tpecac may be administered 1t one two or tliree (eispoon
ful doses folloned by a cup of lukewrrm boiled water A
smaller dose may be repeated 1n ane hour if no effecunc
emests has occurred It can of course be repeated at iy
Inter dnte providing the mdwcations suggest its use

8 Postural Dramage

Bach Holinger and Poncher® ® hme demonstrited
that the mechamicyl drunage of the bronchnl secretions
1s accomplished by the 1cuon of the ailn the respiratory
movement the tissue squeeze of the cough reflex the
cough itself and fimlly by expectoration

Physically able patients are urged to do as much of
thewr coughing as possible 1 the positon that will best
utthze the force of gruty as an md to drunage Many
are able to avoid coughing if they empty thew fungs
thoroughly while they are wn tlus position Generally
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p‘resen,t and bronchospasm pergsts desprte sdequate
physiologic manigement Thick and gelatinous
sputum m7y be removed large amounts of the thinner
secretions aspirited and bronchind drainage factlutated

Bronchoscopy permits direct mspection of the Jarger
bronci 1nd therr sub divisions The remataug bronchy
wan be explared seuth the ard of forceps and secrettons
wspirited for dignostic purposes Bronchoscopy my be
of prrhiculir value wm the febrsle state sn the prevention or
treatient of segmental atelectasts and in obstrucme
emphysema One of the most common wmd smpormt
cwuses of denh i asthma ts obstincton of the larger
and smaller asr passages by mspissation of tenacious secre
tions which miy form casts of the broncfual tree In stutus
sthmaticus  bronchoscopy generally reveals hemorringic
swollen redundant mucosa with grewly narrowed bron
chial diameters The bronchr constrict stil further on
expiration  Lell™ has described collapse of the pastersor
wall of the trachea during evpiranon 1n these patients
Spectacular results may he observed followtng broncho
scopic aspirtion m such pittents Finally  endoscopie
exrmunanon may reveal 1 remedrble leston such as a
toreign body broncholithisis 1 dilvtable stenosss or 3
bronchil 1denoma responsible for the  asthwatowd
wheeze sumulng bronchnl wthm?

Parnial bronchil obstruction occurs Furly tregueatly 1
pattents with bronchial asthm and produices an obstruc
trne emphysemi— 1 function?! blwckhout of the jung
Climiedlly this 35 chracterized by wheening respration
commonly noted during the esptritory phase It cin be
detected by auscultation of the Jung but 15 best hewrd » wh
the stethoscope 1t the open mouth The common denomt
nitor 1n all types of wheenng resprration or asthmatord
wheezing 15 3 marrowing of the urway Dunng expind
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walls Turthermore sice the solution 1s an quicous one
1t does not cling to the broncinil mucost and hence does
not anterfere with the actton of the pentailin We have
not observed any 1l effects from pemcilhin siline Pant
opaque mstillations Moderate 1ttacks of bronchr! asthma
were precipitated n two patients but they were quuckly
relicved by epinephrine mjections Just what brought on
the bronchospasm s questionable but 1t may hive been
due to Pontocaine sprays which preceded bronchoscopy

Intratricheal  pemcallin—Intratrachenl  pentaillin has
proven to be of greater value than intrimusculr pemertlin
n the treatment of chranic bronchitts bronchiectasts wnd
lung 1bscess We e been unable to demonstrate iny
perrcitlin i the sputtm of patients with suppuratve lung
disease following mtramuscular pemallin @ On the
ather hind we have been able to demonstrate high
sputum levels wn the sume patients following zerosol and
endoscopic mstillavions In norml subjects we hne wso
demonstrited adequate pentcillin blood levels winch per
sisted for + longer period than those following mir
muscnlar myections These levels were hughest when neo
synephrin wd Pantoprque nere employed as dilients 1n
place of silipe 3 35 82 8

The 1meratracheu technmique 1s sumpler than the mtr
tronchunl one which requires bronchoscopy Homeser 1
prefer the Intter becruse diagnostie wssistance and proper
aspieition prioe to cach mstllation can be obtamned
Cleaning the bronchi of tenacious secretions by asptration
further 1nsures a concentrited toprcal effect for the antt
biotic If Atelectasis ocenrs this procedure shoutd be re
perted even more ssiduously

d Bronchal Javage—Pemalln in normal salne soli
ton sodwm sulfatluazole solutions or physiologre saline
solutions may be used fot ronchial 1nage As the best
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CHAPTER I\

MANAGEMENT OF INFECTION
IN BRONCHIAL ASTHMA

I The Role of Infection 1n Bronchial Asthma

The role of pathogenic wnd non pathogenic bictena
fungt and viruses 1n bronchnl asthm continues 1o be a
coutroversial wsue Whether or not infection acts s 1
primary excuant it is certun that mfection pluys 1 defi
nite part in producing asthma Infection may act in any of
the four following ways

1 Primary bactenal mfections—There is rewson to
believe that some cases of broncinal asthma are imtated
by bacterial infection True sensttization (immunologic)
sumlar to the mechrsm 1 pulmonary tuberculosts 1l
though e1sy to mvoke 1s difficult to prove with primary
bacteril mfection In suspected prunary bicterial infec
tions espectally when defimuvely postne shin tests are
obruned hyposensitizition therapy employmg 1 proper
autogenous vaccinte may be of cansiderable benefit Stock
mased bacternal vaccmes contuning pnenmncoces staphy
lococer streptococer 1nd other organisms 1ct s non spectfic
therapy only It 15 doubtfnl whether immunologpical e
sistance to these orgmsms ¢ be obtuned from these
mned vaccmes Nevertheless 1n occisional strikng e
sponse may be noted following the use of stock yaccines
prepared from virulent orgausms To avoid danger of
consttutional rexctions the dose 1t the outsee should be
extremely small

b Secondary reypuratorv infectrons—Respitory mfec
tion m1y occur secondirly m the patient with s 150motor

118
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ncidence of serious disbling chronic asthma 1s very lugh
1 these subjects \Many allergists 1re of the opumon that an
allergic reaction to bactena or their products 1s the cause
of the wsthmr wnd wrge raccuae theripy  Diery effore
should be made to muatun free drainage of the para
nasul smuses wnd freedom from infection n this group
It 1s well recogmuzed however that allergy is the domnant
factor™ 1n the muntenince ol chromc paramsal smus
diseise to treat the latter without regrd to the under
Iying llergy 1s poor judgment

2 Control of Infection with Antibiotic Aerosols

The um of antbsotic aerosol therapy? 4530022 10
the management of pattents with bronchopulmonary n
fectron 1s to produce as high a local concentrition 1s
possible in the sputum  the tricheobronchnl tree and the
pulmonary tissues Attempts 2 control of the primary
bronchiil infection with mtramuscular admmstraton of
penicithin and oral ad riwon of sul de drugs
have proven disapporniing

Every attempt should be made to identify the organisms
from the nose throat and sputum before durmg md after
therapy Wheneser feasible sensitnaty tests of the identt
fied orgamsms to pemcillin shonld be made 1t the outset
and during and after treatment particnhrly of therpy s
prolonged Although bacteria have heen made resistant 1o
penicilin m dlie test tube the development of chimeat
resistance has not become 1 major problem Once
acquired howeser the resistince appers 1o be muntuned
idefinitely both m the Iiboratory cultnres and i the
body Tormunately =ny specific acquired resistance t0
sulfonamides penscillin or streptomyon does not ect
the oniginal susceptsbility of the stramn to one or more of
the other drugs The precise mechinism (or site of action)
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of each of these therapeutic 1gents 1s evidently diiferent
This mrkes 1t practical and logical to admumister them m
combination wheneser feasible

Antibiotic aerosols hve proven to be of great value in
the management of 1nfections of the laryngo-tracheobron
chil tree The choice of drug depends on the predomn
naung orgamisms their sensitisity nd the pitents toler
ance to the drug 1tself Peruaillin is generally the primary
drug employed streptomycin 1s added 1if gram negamne
bacterin and bronchorrhen persist On occasion 31 may
be 1dusable to start aeresol therapy with 1 combimtion
of peruallm and streptomycin or to chan,.e fiom one
antibiotic to mother depending on subsequent bacterio-
logic findings It 1s hopeful that with the idvent »f new
mnbotics more sunable preparitions wnd combintions
m1y be found although the problem of the development
of reststant struns always must be hept n mmd

In general we hue found * ¢ pentclhn aerosol
diappomnting in patients with so-called chromie nfectious
bronchial asthm although strihing improvement may
accastonally be observed Most of our patients noted that
they were able to raise sputum more esily while recening
the penicillin aerosol The danger of locil or generihized
allergic reaction to peniallin 1erosol 1n the asthmatic
group must never be overlooked VMost of the local nd
urtucarnl reactrons which we hwve observed when employ
g penialhin aerosol theripy hive been in patients with
bronchial wsthm or bronchiectists We have also on
occasion noted the onset of mild bronchat asthma i p1
tents recening peniaillin aerosol therpy for the manage
ment of chrome bronchitis emphysemn or bronchrectasis
The wtacks honever subsided prompthy when mhalations
of epincphrine were qven after the peniaillin aerosal had
been disconunued
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3 Technique and Dosage of Antibiotic Aerosol Therapy

Having once determined that 1nnbiotic aerosol therapy
ts mdicated 1t 15 1mportant to employ the technique™ 3
best suited to the situation nd to nstitute simultaneously
supportive therapy that will restore ind munen physt
ologic function Antibiotic erosol theripy cin be ad
miutstered to best wdvantage by the sumple rebrexthing
techmque (T'1g 15) whuch should be modified 1ccording to
the prient s 2ge wnd the naeuve of his illness Heliam wd
ovygen strexms may be used in place ol ovygen alone for
those prtients manzfesting obstructss e disease of the respira
tory trace Tlus procedure 1s pattsenlarly viluable i pt
trents with segmental atelectatic lobes The wmnbiotic
1erosols ¢m be admmstered m tents hoods masks or
traicheotomy openings Tor the treatment of prients with
cute or chronic purnlent smus disease the terosol should
be directed nsilly with ot wrthout the techmque of wnter
mittent negne pressure

We generally employ 25 000 to 100 000 umts of crystal
e potwsstum pencillin in 10 to 30 of saline 1t three or
four hour mtervals depending upon the type wid the
degree of bronchopulmonary 1nlection amd the nursing
¢rre nulible If 4 streptomycin sensitive orgamsm his
heen isolated 0 10 grams of streptomyem my be employed
alone or m combmation with the pemcithin: This therapy
should be muntawmed for 2t least two duys after all signs of
nfection have subsided At the end of exch treatment at
lewst one but preferably three rinses of 025 te exch of
phyvsivlogic s1line are added to the nebulizer md mhaled
Any non toxic agent which lowers surface tension my be
employed m plice of the siline rinse eg  severn drops of
5 per cent alcohol or 0 05 per cent Duponol sotaton (T T
Du Poue de Nemours Company) This prevents y astage of
the drug from deposttion 1n the nebulizer The ume se
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3 Technigue and Dosage of Antibiotic Aerosol Therapy

Having once determined that antibiotic aerosol therapy
1s mdicated 1t 1s 1mportant to employ the technique® ***
best suited to the situation 1nd to mstitute siultancously
suppottine theripy thae will restore and mantam physt
ologic function Antibigtic 1erosol therapy can be ad
mmistered to best 1dvantage by the simple rebreathing
techmque (F1g 15) which should be modified 1ccording to
the patient s 1ge and the niture of hus 1llness Helium nd
oxygen streams may be used 1n plice of oxygen 1lone for
those patients mamfesting obstructive disease of the respira
tory trict This procedure 1s particularly valuable mn pa
uents with segmental atelectatic lobes The ntibiotic
terosols can be adwmrtustered m tents hoads masks or
tracheotomy openings Ior the treitment of pruents with
acute or chronic purulent sinus diserse the aerosol should
be directed nasally with or without the technique of inter
nuttent Negitive pressure

We ,enerilly employ 25000 to 100 000 umts of crystl
line potassium pencillin i 10 to 30 of saline 1t three or
four hour mtervals dependmg upon the type md the
degree of bronchopulmonary infecuon nd the nursing
cre wathble I a streptomycin sensitive orgmsnt s
been 1solted 0 10 grams of streptomycin may be emploged
alone or 1n combimnon with the penicillin This theripy
should be mantamed for 1t least two dys after 21l signs of
infection have subsided At the end of exch treatment 1t
lexst one but preferibly three rinses of 025 ¢¢ exch of
phystologic siline are 1dded to the nebulizer and inhaled
Any non toxic agent which lowers surface tension miy be
employed n place of the saline rinse eg severl drops of
% per cent 1lcohol or 005 per cent Duponol solutton (E 1
Du Pont de Nemours Company) This prevents wstage of
the drug from deposition n the nebulizer The tme e
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sols ** and fmally dsrect mtracrachenl or mtrabronclual
stillions of anttbiotics for the management of persts
tent bronchopulmoniry mfection » #

The management of the patrent with pulmonary em
physemn 15 an exumple of the mmportance of supportine
phystologreally directed theripy 1n conjunction with the
employment of antibiotc erosols ™™ Pattents with chronc
pulmoniry emphysem generally present 2 hastory of
cough progressive dyspner even 1t rest loss of weight
wmd wewkness Clubling of the fingers 1nd cynosis may be
found in most of these patients and a sl number hase
severe emphysemitous blebs The fung has Tost its efrs
tiaty the ur sics he become enliged and the partt
tions Detween them have been destroyed Bronchiectsis
and evidence of bronchospasm my so be found 1n many
of these prents They 1re subject to recurrent mfecuions
of the respiritory tract and therr pulmontry reserve
diminishes with each episode The prognosts 1s generally
poor nd progressive respiritory fulure ensnes The pa
tients can be made more comtortable with the use of 50
per cent concenerations of oxygen theophylline ethylene
diamtne 1nd aerosolized bronchodilator drugs Supple
mentn] elevation of the driphragms by manual manipula
tron 1n expuratton nd the use of 1 proper abdonmnal belt
my be of consulerable value

Oral admuustration of suifonmmides 1nd pencrthin his
proved of lietle value 1n our patents for the presenuon
of recurrent nfection Furthermore these pittents are
generally not benefited by penticilin 1erosol therpy tlone
Many are dyspneic and wheezy ind hive shillow respira

trons Poor mising of udal and rest ar may prevent 1

groper and even distribution of 1 to
distal bronchi and 1lieolt Rec ved
of seven 1s¢

waprovement 1
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bronchine diserse has appently disippeared i some
cases with vigorous treitment of the (concurrent) par
msal smuasitis
Wer™ have administered nisal pemetllin therapy wath
alternating negatue pressure Just prior to pencillin vero-
sol via the pulmonary route Many of our patients with
chrome sinusitis hwve previously had rdical sinus opert
trons with subsequent remnfection The technique of inter
mittent negitive pressure wnd replacement with pemaltim
aerosol hns not been on the whole s helplul n this group
of pattents 1s m those with uncomplicated 1cute sinusitis
Pentcillin treatment of the parinasal smuses (by dis
phcement) through self nduced wtrinsal negitive pres
sure m1y De quute effectve mn certun panients However
with the ventun: technique for suction and replicement
with pentcillin werosol constderably hugher doses of pem
aillin m1y be employed without danger of damage to aih
ary function It provides more nmform nd diffuse muco
sal apphcation of the penicillin nd adequate pentciilin
blaod levels * * 1n about one hlf of the cases
Pattents with chronic bronchial 1sthm and assocrited
pr1 nasal sinus disese derne conswderble benefit from
the supplemental use of wtilustaminic drugs Hansel” hns
esttm wted tht aboue 90 per cent of the pruents who con
sult the otolaryngologist with the statement T hae simus
trouble hue 1llergy I generlly advise (depending upon
the mdnidunl s tolerance) 50 mgm of Bemdryl Pynt
Dbenzaimine or Pyrrolzote just before Led time and 25
mem before brewfast and agun dunng the afternoon
We " hnve found Hydrylhn (Tig 8) 1 synergisucaily cting
combimtion of wnophy!hn nd diphenhydrumine effec
thve 1n relieving part nasal abstruction and mild bronche
spasm The dosige 1nd choice of drug depends upon md
vidual tolerince and needs Post nisal drip wath secondiry
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cough 1s made minim1l, nasal potency 15 restored and more
restful sleep may follow

More recently we have supplemented the above therapy
with the use of nasal sprays containing equal amounts of
1 percent Pyribenzamine and 1 percent neosynefrin This
has proven quite effectise in preventing the troublesome
post nasal drip and cough which frequenty precipitates
asthmatic atticks



CHAPTER \

MISCCLLANEOUS PROCEDURES EMPLOYED
IN THE MANAGEMENT OF BRONCHIAL
ASTHMA

1 Procedures Genertlty Nat Recommended or of Lim ¢
Value

Benefit fns been described following a wide vane
therpeutic procedures nd 1 many mstances spea
has been clmed for these mesures Very hute €3
benefit m be obtuned fiam the following oril
mine or lastuninise  parenter! Tustamane or hista™
combined with protein (lustanmne 120 proten) avtol
therpy wjections of clawn potassim sodwn &
nesium copper o jold  jecuons of liser of e
euricts mycctions of ovaran extracts pitann €
terone peptone mulk ot venom the we of dmmt ™
(Rliclhm) * ethylenedisulfonate  cholesterol nugrolnd &
chilaric 1eid or patassium (ilonide roentgen therapy it
spleen pancreas ar lun,s i stringent dretotheraps §
as ketogenie diets

\mnulm-mdmg the great skill ol the wiadern £ o
surgieal tem there wppenrs ta be liede general endu V7
for the operati ¢ procedures designed for the purpo®® ohw
finenang the neurocnic control of the bronchioles
chemucal sceretions Many surgeons 1ccommend ¢ ¥
moval of the sympathetic stclh?c gngha nd the 37
;::'r‘«!b';x:clkfonrlzh thoriaic ganghin of 1 Pml'mm‘g f{‘c’
tion of q,c)!e ds good resulis Others f‘“’mmtnl T

postertor pulmonary plexus (e
Tesponsiveness of asthmatic subjects to mechols M3 # B
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tween the allergic state and emotional mfluences the exact
nature of which 1s difficult to delineate

Another school of thought would establsh a defimte
asthmatic (constitsonal) personality or profile (more than
normally mntelligent over anxious msecure or lacking self
confidence) as 1 resuls of the conversion of varous psy
chotogical conflicts into somatie symproms This 15 es
pecrally true mn cluldren who appear to suifer from a deep
seited msecunsty and a mose or less intense need for
prental love and protection ** Tenston seems to be the
connecting hinh between these conflicts and the asthma
When pent up thwarted or frustrated these patents easily
develop asthmatic attrcks when free and refaned they
can better tolerue spectfic and non specific sttmult The
attick of asthma utself further creates 1 vicious cycle
resulting n loss of confidence waterference with self
expression grerer frustration and more tension

The psychomalyuc school has helped o clanly the
relatonship of emotional dsstirbances to changes in body
functron Followers of this school of therapy generally
regard the asthmuc paroxysm as having a symbelic mean
g Trench and Alexander® * have propounded the thesis
that the asthmatic 1ttrck ts the equrvalent of a suppressed
cry The asthmatic pruent they feel 1s one who hns been
frustrated 1n hus Affections tn early bfe and has been for
bidden (o cry crying being the infant s naturl calf for
sympathy These wthors state that asthmatic atticks tend
to be precipitated by situations that threaten 1o sepirate
the pitient from s tother or some mother hgure The
separatton feared may be an actnve physical separition
but more frequently 1t 15 deeply repressed fear of es
trangement from the prental figure due to some thought
or temptation (sesual) to wluch the patent 1s evposed Tt
1s this temptation rather than the granfcation which
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ties actually may result 1n hus own withdrawal from reality
He 15 treated s 1f be were an mfne with respect to food
clothes 1nd bodily functions indeed to the point of bemng
wrapped 1n cotton wool  The cluld soon wants to be
protected and the parent out of a sense of guilt or for
other reasons over protects him and a victous cycle 1s thus
established

Therapy 1n such cases 1s difficult because of the dis
turbed parent child relationship The parents particularly
the mother need most of the immediate help The child
can also benefit from psychotherapy The term bronchial
asthma  should not connote fear however its seriousness
should nesver be discussed 1n range of the child s hearing
Likewise the compiratne well being of other children
should not be discussed in his presence This occurs too
frequently during the first mterview nd one can sense
the chuld s resentment He may conclude erroneously that

I must be different weak 1nd nfertor  Frequently the
great emotional and financral strun the parents have been
under 1s discussed 1n the child s presence Proper gudance
should help direct the child to become more independent
so that he can learn to stand on Ins oun feet Situations
capable of producing the extremes of suppressed rage and
explosive behavior should be verted W henever possible
attendance at school homes and camps 1way from home
should be encouraged for the mcidence of attacks 1s re
markably low n such friendly surroundings In due time
proper evplantions of the relattonshup of lis enstron
ment and emotons to hs disease can be made The cluld
may then learn how to control the attacks he is unable
to enurely prevent through undersianding the precipi
trung factors (physical and emotional) above all he may
learn how to be happy 1n spite of having been born with
an allergic diathests
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and lead to personality changes Properly directed allergic
and physologic therapy by lowenng the ncidence of
sthmatic paroxysms may protect the mdnidual from the
reflex effects of neuro psychntric factors which persist
Finally 1t 15 much better for the attending physicrn to
act m as human and hindly manner as possible and not
attempt to deal psychologically with the emational con
fusion of the pitient unless he has been especrltly traned
to do s0

There Ins been considerible anterest an the wse of shock
therapy (insulin hypoglycemin nd electro shock) for the
management of the asthmanc pattent I hve had no per
sonal espertence with the first method Three of my
patients howeier hve been treated with electro shock
thertpy These pitients were 1 the fifth to sineh decades
of life had severe disabling chrontc bronchnl asthma
and presented defimte evidence of depression ety
exatement or imolunonal chinges The results were
striking A remussion which lasted for several months
with subsequent development of 2 nulder type of isthma
u1s observed 1 tuo of the patients Treatment of the
third patient resulted i 2 remarhable remssion which
has contmued for five yewrs This prnent had chronc
disabling bronchual asthma for more thin 30 yers with
out evidence of ny defintte extrnsic allergens Physical
wnd psychuc factors usurlly ushered m her wtcks She
requured three courses of electro shock therapy (five three
and two conulsions respectvely) aver a period of eight
weeks Her personality chinged from that of a woman
who was at tmes difficult doubtful despondent excited
aggressive depressed and constantly concerned about her
sneenng  breudung and v heezmg 10 a calm 1 oman
rexssured and anxious to rid herself of an wcumubion of
syrnges equpment and medicatons of 1 life ume of
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mosst chimate of Georgsa Floridn or 1long the Gulf Coast
These climates and regions are behieved to favorably m
fluence nfections respiritory processes Damp humid
weather and especially fog are generally not well tolerated
by most asthmaucs Sudden temperature nd barometic
changes and electrical storms are likely o be followed by
atmospheric changes wluch may precipitate attacks At
mospheres contunmg soot fumes ind other chemical or
mechamictl wrrieants may also be precaprtaung factors and
these should be wvorded in making any changes

If pollen allergy 15 of major importance Southern Cih
fornia (Los Angeles Pasidena or Sin Diego) should be
satisfactory Cahiforma and all parts west of the Rocktes
are said ta be pracucally free from ragweed and there 1
Intle rigueed pollen 1n parts of Flonda Suflerers from
griss pollen are less fortunate and probably will have
symptoms i almost any pire of the Umted States Those
sensitine 1o tree pollens need only averd the specific tree
ar trees responstble The foltage of the Southwest 1s quite
different from that of the Fast and the pollen season lasts
considerably longer (nne to 10 months) ** Those sensitive
to Bermuda grass and dust may fare poorly tn certamn
sections of the Southwest Temporary relief from the irn
titon of pollen responsible for asthm can be found at
seashore resorts on the West Coast and mountun Tesorts
in New England particularly the arer sursounding Beth
lehem (New Hampshire) the Admondachs Presque Isle
(Mane) Isle Royale (Machigan) and Reno (Nevida) All
of these phices hwve low pallen ndices™ (maximum polien
concentratron i the 1ur) Tt s well to yemember houeser
that a Tesort area which wauld make a good risen because
of 15 own low mdex may have hagher mdices because
prevaling winds seeep mn the pollen from the 1ast 1ag
weed crop that thrives in the Midwestern States Further
more a drop or sudden changes m birometnc pressure
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I have employed 1 techmque which 1s 2 modificatton of
Solomon and Somhin s method ™ for obiammg sustamed
controlled hyperthermia with mrrasenous triple typhoid
vaccine The detuls of the procedure and the usual reac
tions  therefrom should be explaned to the pient
Sodmun phenobarbital 02 gm s¢ may be adminsstered
one hour before starting the mtravenous fuson If
there is no history or suspicton of 1spirmn sensinaty 065
gm of asprin may be grven forty five mimnutes later thus
tends to mumumuze the subjecuve grippe Mhe complaints
and chulls that may follow The rectal temperature pulse
1nd blood pressure should be recorded 1t fifieen mmute
mtervals

Two infusion bottles (clewrly labeled X and 11) contamn
g respectively 1 hiter of 5 per cent glucose mn 1sotomc
soditm chlonde and 1 liter of 5 per cent glucose 1n dis
tilled water with 0 1 cc of triple typhoid vaccine (1pproxt
mately 1000 nullion typhod bicalls per I cc} added are
suspended from a clysis stand The respective rubber tub
ngs are connected by a Y tube to the mtrm enous needle
Separate clumps on the rubber tubmg should be used
to regulate accurately the flow from the Murphy dnp
attachments to each flask

To snsure proper hydration the pruent first receives
500 tc from the glucose saline flask (I) at the rate of 90
drops per minute When completed the tibe from this
) 15 clamped off and the flow from the typhsd infusion
flask (II) 1s permutted to run 1t a rate of 40 to 60 drops per
mnute This 1s contmued unul a temperature platei
between 1G2° to 101° F 1s reached This temperatute is
mantuned for three to fve hours by djustmng the flows
from the respectine flasks This cin be controlled very
simply with a hittle experience If thus temperature 1ange
cannot be reached the typhowd dose may be altered by
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during the end of expiration to apply firm and increasing
pressure upward to elesate the diaphrigm nd move the
lower ribs outwards The patient may 1lso purse his hips
during the expiratory phase to produce a gentle back
pressure 1n the tracheobronchral tree  This sumple form
of positive pressure therapy may further relieve the under
Iying bronchospasm These exercises should be done 1
the morning mud afternoon and at mght Generally six
to 12 such cxercases spread over 1 penod of several
minutes are suflicient they should never be done to the
pomt of fatigue On occasion temporary relief from the
dyspner due to obstructive emphysema may take plice
when the exercises are performed at the bedside by the
phystcian while the pattent 1s in the situng postson
Periodic forceful smiffing may also produce some down
wird motion of the diaphragm The patient should be
encouraged to apply a proper fitting abdomnl belt
(emphysemn belt) following these exercises this helps to
Leep the draphragm elevated Another modification con
sists of performing the breathing exercises with the em
physema belt mn place and tightenmng 1t durtng exprration

Improvement 1n the vital capicity and decrease an the
expiratory ume may be observed after each complete
series of exercises These exerarses may act by merewsing
exptratory force and thus reducing lung volume This ef
fect can be potentiated by preceding the exercises with three
hand bulb wninltions ot nebuhzed bronchodilater aero
sols The improsement 1n sital capresty alber brief mny
be prolonged by the 1 ration of hytn 03
to 075 g admunstered rectally one half hour prior to
the mhalation exercises In less severe cases amnophyln
preferably combmed with ephedrine sulphate and pheno
barbital may be gnven orally The mmprovement 1s most
marked 1n the patients with emphysema
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