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FOREWORD

Dr CopeMaN and his colleagues are to be congratulated on
producing a practical and concise account of the present
position of Cortisone and ACTH therapy Since Hench and his
assocrates published therr paper 1 1949 on the effect of these
two substances in the Rheumatic Diseases a considerable
literature has accumulated and the doctor has great difficulty
m finding from this lterature the practical and everyday
mformation he needs In such a rapidly changing field 1t 1s by
no means easy for an author to choose the happiest moment
to place his book on the bookshelf In this respect the
appearance of Cortisone and ACTH m Chmcal Praciice 15
admurably timed contaning as 1t does a consideration of
hydrocorttsone (compound F} and keeping mn mind the
probability that Cortisone will shortly be more freely available
n Great Britain

Predonunant interest 1s very naturally taken n the effect of
Cortisone and ACTH 1n the Rheumatic Diseases and n dealing
with this section himself Dr Copeman has most skilfully
assessed the value of these substances and thett assoctation with
other forms of treatment  But although the Rheumatic Diseases
take pnde of place m any consideration of Cortisone and
ACTH as therapeutic agents useful and indeed spectacular
results can be obtained from their use 1n the treatment of several
other conditions Dr Copeman has obtained the help of an
impressive team of colleagues to cover the use of Cortisone and
ACTH 1n these other speciahized conditions

Professor Arnold Sorsby and Dr Mary Savory discuss eye
conditions—a subjeet to be approached cautiously in our pre
sent state of knowledge but the practical nature of the work
1s retamed and the doctor 1s clearly told what Cortisone may
be expected to do and what 1t may not be expected to do

Dr F D Hart s responsible for the chapters on Endocrine
Disorders and on Allergic Diseases  The discussion of
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Addison s disease 15 dealt wath fully, since ACTH and Cortisone
have clearly opened a completely new hine of approach to
this disease  The case hstories of patients with Sunmonds s
disease and Cushing s syndrome are most nstrucine

e Muchell Heges finds that ot 15 iow possille to generaiize
e regard o the skan condstions tn which Cortisone and ACTH
are ndecated and strikes a note of warmng agatnst indiscrimt
nate use of the hormones 1n this field

Dr 3 W Stewart wntes the chapter on Blood Diseases
ACTH and Cortisone produce marked effects on the haemo
potetic system 50 that 1t 1s not surprising that a considerable
amount of reseurch has been done on the effect of these
substances on blood diseases  Results so far are sull fargely
negative but the fact that remissions are reported 1n otherwise
fatal conditions feaves room for the hope of more success m
the future

Corusone and ACTH an Chwmcal Practice 1s & work which
will surely prove of great value to the practitioner i providing
him with an aothontative answer to the many questions
with whieh he will be faced

HORDER
Muareh 1953
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PREFACE

Ever smce the exciting discovery m 1949 by my friends
Drs Phil Hench E C Kendal and Howard Polley of the Mayo
Chme of the therapeutic activity of Cortisone and ACTH
the volume of world literature on this subject has swollen at an
almost unmanageable rate  Now seems to be the time to take
stock of the consensus of current opinion

Although the sum of clinical expenience with these hormones
mn the United States of America ts far greater than 1s ours i
Europe we have had to plan the use of our hmited supplies
and control our observations so carefully that we believe our
opintons to be soundly based

Thus 1s the first book to endeavour to assess the place of these
hormenes 1n clinseal practice  In addition to having abstracted
the relevant iterature the wnters of cach chapter have had
considerable personal experience mn the use of Cortisone and
ACTH

W § C COPEMAN
March 1953



¢ Be not the first to cast the old aside
Nor et the first by whom the new 1s tried
Alexander Pope



CHAPTER 1
RHEUMATIC AND COLLAGEN DISEASES

History

Oniginal conceptions of the adrenal glands

JusT under one hundred years ago Thomas Addison (1855)
phystcian at Guys Hospital drew attention to the clnical
importance of the suprarenal gland  He 1s still chiefly recalled
for his clear description of the disease which s called after
him and for the type of anaerma which bears his name but 1t
may be that in the future he will be remembered for the fact
that 1n 1855 he suggested that the adrenal gland 1s essential
to life

This 1dea was supported by the French physician Brown
Séquard (1856) from a number of amimal expeniments  Young
(1951) 1n a recent Addison Memonal lecture has pointed out
how the 1dea of a secretion or hormone from the suprarenal
or any gland for that matter was contrary to contemporary
thought It was considered at that time that the nervous
system alone controlled the functions of the body and hormones
and therr chemical composition had not yet been envisaged
In addition the picture was clouded by the discovery of epine
phrine 1n 1900 and as 1t was believed that each gland produced
one substance only 1t was felt that the quota for the suprarenal
had been accounted for

In the early years of this century there was an era of study
of adrenal physiology but lttle interest was taken in this
work from a clinical aspect

In 1924 Stewart wrote  The cortex 1s the part of the adrenal
essential to lfe How 1t exercises its function 15 utterly
unknown Many of the conclusions drawn from physio
logical experiments at that tme were conflicing This was
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RIEUMATIC AND COLLAGEN DISEASES

due 1 the man to mnexpert ammal surgery which usually
resulted 1 quich death after adrenalectomy so that only
ammals 1 a state of acute collapse were avatlable for study
Thus was pointed out by the same author who emphasized
the need for a high standard of surgical techmique and demon
strated that 1t was possible for adrenalect d dogs to Ine
for 10 days and that sound physiologieal studies could thus
be undertaken

Evolution of the steroid hormones

1n 1924-28 Smuth (1930} & rated the <
petween the pitwtary gland and the adrenal cortex and by
using his techmque of hypophysectomy 1n the rat showed that
remosal of the pitwitary caused a rapid atrophy of the adrenal
costex which could be repmired by transplants of anterior
piuttary tissue

The active principle was later named adrenocorticotropic
hormone (ACTH)  In 1924 Evans demonstrated that ptuttary
extracts could also bnng about drenal repasr 1 the hypophy
sectomuzed rat

In 1926 Rogoff and Stewart had prepared aqueous extracts
of ndrenal glands which produced rather uncertain results m
expenmental anymals but soon afterward Swingle and Pfiffner
(1930) showed that hpid extractson yielded a substance which
would kecp both adrenalectormized ammals and patients with
Addison s disease aine indefinstely

In the carly 1930> an imtense study was carried out into the
chemscal constituents of the adrenal cortex by three different
groups of imvestigators kd by Rewchsten m Basle hendall
at the Mayo Foundation and Wanterstemer and Pfiffner at
Columbia Lnnerstiy and 2% corysialbne steroids had been
gsolated by 1940 At thit tme there was bitle prospect that
they would bave much apphcation sn «himeal medicine apart
from substtution thuripy 1 Addison s discase and this dis
couraged atlempts &l commercaal production  As so often
i the history of mudiune the outbreak of a war furmshed
a stmulus for it was rumoured that the German prlots were
being given adrenal extracts to mcrease thesr fighting efficioncy




HISTORY

Commercial production of cortisone and ACTH

The National Research Council of the Umted States of
America called together a group of steroid chemusts to consider
the production of these substances on a commercial scale  This
work resulted 1n the preparation of cortisone (compound E)
by Merck & Co Inc The method was ongnally worked
out 1n Kendall s Jaboratory and later Sarett (1948) devised a
method of increasing the yield a hundred fold At that time
however 1n 1948 there still seemed little prospect of cortisone
having much application to chnical medicine erther for research
or treatment Hench who had studied the problem of
theumatoid arthritis for many years and been particularly
impressed with 1ts supp N 1N preg and after j
had however m 1941 discussed with Kendall the possibility
of trymg cortisone 1n this disease

Meanwhile further work was proceeding with ACTH and
m 1943 L1 Smpson and Evans workmg in Califorma with
sheep pitwitanes and Sayers and his colleagues (1943) at Yale
with pig pituitartes independently 1solated proteins with high
adrenocorticotropic properties  The Armour Company sub
sequently prepared pig protein ACTH on a commercial scale
and other companies in the United States of America and 1n
Great Britain and elsewhere have followed suit

First chimical application

On September 21 1948 at the Mayo Climc the first injection
of 100 mulligrams of cortisone was admimstered to a woman
with active old standing rheumatord arthntis with dramatic
results During that winter 15 more patents recerved the
hormone and m the spnng 5 patients with rtheumatic fever
In 1949 Hench Kendall Slocumb and Polley published therr
first account of the effects of corusone and ACTH n these
diseases  The results were soon substantiated notably by
Freyberg (1950) and Boland (1950a) in the United States
and by Copeman and his colleagues (1950) in Great Brtain

Since then many long and short term studies have been
published



RHEUMATIC AND COLLAGEN DISEASES

In 1950 Hench Kendall and Rechsten were awarded the
Nobel Prize 1n Medicine for therr work n thus field

Since then three important developments have taken place
Cortisone has been found to produce the same effects when
given by the mouth  Hydrocoruisone {compound F) has been
produced on a commercial basis and 15 undergoing chaseat
trials and a longer acting ACTH has been developed

Chemustry of cortisone and ACTH

hendall (1950) has told how almost 20 years were regured for
the chemical mvestigation of the cortical hormones  In 1937
Stesger and Reichstem {1937) synthesized desoxyeorticosterone
from stigmasterol and as previously stated 28 steroids had been
separated from the gland by 1940 These could be classified
Ioosely mnto four groups  First were certnn sex hormones—
androgens aestrone and progesterone which were not charac
tenistic of the adrenal cortex  second a group of physiologically
nert steroids  The third group which had marked phystofogcal
actty contamed desovycorticosterone compounds A B E
{eorusone) and compound F (hydrocortisone) of kendall and
compound S of Rechstern  These are afl denvatnes of AY
pregnene and differ one from the other by the number and
postion of the hydroxyl and ketone groups attached to
posiions 1t and 17 of the sterord nucleus The fourth
group a residue which remains after separation of the crystal
line compounds 15 known as the amorphous fracion This sub
stance 15 highly active 1s essential for the control of electrolyte
metabolism but 11 chemical natore has not yet been established

Cornisone

When the first chinieal trials of cortisone were feported 1t
seemced possible that other sterowds winch could be made more
casih pueht have the same effect and a large number of such
substances have been tried (Copeman and hus colleagues 1950
Polley and Mason 1950} without success It appears that the
formufac for cortisone and hydrocorusone are speesfic m thetr
cffect and that any deviation from them resuls 1a the loss of
thesr th action sn sh d arthntis
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RHEUMATIC AND COLLAGEN DISEASES

In 1950 Hench Kendall and Reichstein were awarded the
Nobel Prize 1n Medicine for their work mt this field

Since then three important developments have taken place
Cortisone has been found to produce the same effects when
gwen by the mouth  Hydrocortssone (compound F) has been
produced on a commercial basis and 15 undergowyg chncal
trials and a longer acting ACTH has been developed

Chenustry of cortisone and ACTH

Kend \1{1950) has told how almost 20 years were requred for
the chenucal investigation of the cortical hormones  In 1937
Steiger and Rewchstemn (1937) synthesized desoxycorticosterone
from stigmasterol and as previously stated 28 sterords had been
separated from the gland by 1940  These could be classified
oosely into four groups  First were certain sex hormones—
androgens oestrone and progesterone which were not charac
tenstic of the adrenal cortex  second a group of physiologically
wnert sterords  The third group which had marked physiologeal
activity contained desoxycorticosterone compounds A B E
{cortisone) and compound F (hydrocoriisone) of Kendail and
compound $ of Rewchstetn  These are all denvatives of A*
pregnene and differ one from the other by the sumber and
position of the hydroxyl and ketone groups atiached to
posiions 1} and 17 of the sterord nuclens The fourth
group 2 residue which remains after separation of the crystal
line compounds 1s known as the amorphous fraction  This sub
stance 13 fughly active 15 essentsal for the control of electrolyte
metabohism but its chermeal nature has not yet been established

Cortisone

When the first chmcal tials of cortisone were reported it
seemed possible that other sterords which conld be made more
easily nught have the same effect and a large number of such
substances have been tried {Copeman and hus colleagues 1950
Polley and Mason 1950) without success It appears that the
formulae for cortisone and hydrocortisone are specsfic in ther
effect and that any deviation from them results in the loss of
therr therap action mn rh d arthrhs
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PITUITARY-ADRENAL RELATIONSHIP

of certain substances are known and that 1ts most remarkable
property 1s a high degree of stability towards heat and digestion
by certan enzymes This indicates that the activity 1s assoctated
with a small and stable molecular grouping and Li (1949)
concludes that this fragment 1s a polypeptide with a molecular
weight of about 1200 Astwood and his colleagues (1950)
have reported the preparation of a highly punified ACTH by
extraction with glacial at:enc acd with which a satisfactory

was ot d 1n r d arthriis with only 2
mllllgrams per day Long acting ACTH has been produced
by a number of companies and 1s in the course of climcal
evaluation The distribution of ACTH 1n the vanous body
tissues has been studied (Sonenberg Keston and Money 1951)
by admunstering the substance labelled with radioactive 10dine
to rats It was found that the hormone could be identified
1n the adrenals blood liver spleen and kidneys within a short
time that the concentration fell rapidly and that the substance
later became concentrated 1n the thyroid

Pituitary-adrenal relationship

Since Evans first demonstrated that certain extracts of the
antertor piturtary caused adrenal hypertrophy n rats the
piturtary-adrenal relatronshtp has been extensively studied
The knowledge we have of the control of adrenocortical
secretiont 1s largely denived from amimal experniments and the
difficulties of estimating this sut have been
It has been shown that 1n the hypophysectomized animal the
adrenal atrophtes but that not all zones are affected equally
the outer zone or glomerulosa 1s spared and electrolyte meta
bolism 15 less affected than other functions of the adrenal
cortex In 1943 Brown reported the results of the admims
tration of ACTH to two human subjects one showed an
mcrease 1n urinary corticosterords and the second glycosuria
with a decreased glucose tolerance

Later reports {Forsham and Ins colleagues 1948  Prunty
Forsham and Thorn 1948 Hulls Forsham and Finch 1948
Forsham and his colleagues 1950b) show that a single
mjection of 25 milhigrams of ACTH 1n humans resulted 1 a
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RHEUMATIC AND COLLAGEN DISEASES

By means of perfusion expersments on the wsolated adrenal
gland it has been shown (Zaffarors Hechter and Pmeus 1951)
that corticosterone  {compound B} and thydrocortisone
probably constitute most of the acine matenal secreted by
the adrenal cortex

it has been estimated (Vennming 1951, Corcoran Dunstan
and Page 1951} that from 30 to 60 muthigrams of corticosterods
may be excreted dmly by a normal man and Vogt (1947)

Teud that under ditions of stress a dog may secrete
cortical hormone at the rate of 54 milligrams per day which 15
equal to 350 mulligrams per day for 2 man on a weight basis

Methods of measunng the amount of corticosterords w the
blood have been atlempted by many workers but this has been
proved extremely difficult to accomphsh up to date  Nelson
and lus colleagues (1951) have reported the estimation of
hydrocortisone sn the peripheral blood and give values varymng
between 4 and 10 mucrograms per 100 nulhitres of whole
blood  No swidence of the presence of cortisone in the blood
was found by them

The commercial production of cortisone 13 a laborious process
involving many steps  Some of these have been symphified
durmg the last few years and sigmificant advances have come
from Woodward Sondheimer and Taub 1951 at Harvard
and Robmson {1851} at Oxford who have reported the total
synthests of the steraid nucleus

ACTH

The early work of Smuth {1930) on this substance was con
firmed in the 19305 and although there were many publications
on methods of extraction ® was not untit 1942 that simulia
neously from Cabfornma L Simpson and Evans (1943) and
Yale (Sayers 1943) came reports of the preparanon of a
hughty puntficd ACTH  The chemreal physical and biolopscal
data published by the two groups showed that both preparations
were seifar and st 1s now apparent that wdentical preparations
of this shbstance can be obtamned from sheep pigp or ox
pitustanes  Henly (1949) reviewing the subject states that no
complete ammno analysis 15 yer avalable though percentages
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PHYSIOLOGICAL CONTROL

this concept on studies of the lymphopenic response which 1s a
tapid indication of anterior pituitary activity

1t has been known for some time that changes oceurred
the cholesterol and ascorbic acid content of the adrenal cortex
under conditions involving mereased cortical secretion  The
hugh concentration and labile nature of cholesterol had been
recognized and Long (1947b) showed that the impection of a
hghly punified preparation of adrenocorticotropic factor nto
the rat caused a marked decrease 1 adrenal cholesterol and
m fact as small amount as a 2 miligram 1njection of ACTH
caused a 50 per cent reduction 1n cholesterol 1n 3 hours while
other hpxd consmuems such as neutral fat and phospholipd

d Tius had reac fated 1 24 hours and

similar changes also occurred after a non fatal haemorthage
and other stress  Neither response took place 1n the hypophy
sectomized animal

The concentration of adrenal ascorbic acid 15 also regulated
by the pitwitary and a simlar depletion occurs after one
mjection of ACTH and 15 replaced withun 12 hours Long
also emphasized the correlation which exists between the dechne
m adrenal cholesterol and ascorbic acid and other manitesta
tions of adrenal cortical activity such as the increase 1n lver
glycogen 1 fasting ammals and the fall i lymphocytes
Sayers and his colleagues (1944) have shown that the depletion
of adrenal ascorbic acid following stress could be abolished
by prior admmstration of adrenal cortical extract Ot the
crystalline steroxds which they tested cortisone and hydro
cortisone were the most potent followed by corticosterone
(compound B) deoxycortone and progesterone  Abelson
and Baron (1952) showed that the depletion of renal ascorbic
acid following umiateral adrenalectomy in rats can be intubited
by prior administration of cortisone intraperitoneally but that
a hpgh dose 1s requred ACTH sull caused depletion of
adrenal ascorbic acid 1 the rats pre treated with cortisone
Young has postulated that there are two separate factors in
the hormone the adrenal weight increasmng factor and the
ascorbic acid depleting factor

9



RHEUMATIC AND COLLAGEN DISEASES

marked fall m crrculating eosimophuls which was maximal 1
4 hours a lesser fall mn lymphocytes and an increased renal
excretion of sodum potassum chlonde and une acd
Repeated admamstration of ACTH (10 nulhgrams every 6
hours for 4 6 days) resulted 1n a rise mn urmary corticosteroids
and 17 ketosteroids  These obsenations have formed the
basss for Thorn s tests for adrenal cortical function

Physwologieal control

As there are no secretory nerves to the adrenal cortex the
control over #s function 1s probably exerted through the Tevel
of ACTH n the blood for although various conditions of stress
will cause adrenal hypertrophy they cease to do so after removal
of the pumtary  The causes of an mcreased output of ACTH
are also unknown but there ate a number of conflicting theones
on this subject It has been suggested by Long (1947a) that
adrenaline 15 the responsible agent as this substance 15 secreted
m many conditions of stress and because its mfusion can be
shown to mcrease cortical adrenal output FHe suggests
(McDermott and his colleagues 1950} that the mechantsm
of the secretion of the adrenal cortex through the release of
adrenccorticotropie hormone from the pitustary consists of
two phases which may be independent The first or auto
nomic phase depends on the reflex secretion of adrenaline
which directly activates the anterior pitwitary while the second
or metabolic phase is based upon the rate of utilization of
adrenal cortical hormones withis the orgamsm

The second suggestion by Sayers and Sayers (1947) 1s that
stress there 1s an acceferated utihzation of cortical hormones
by the tissues and that the fow level of these hormones acts as
a direct stimulus to the piturtary gland which releases an
creased supply of ACTH It has in fact been shown that
depression of cortical actrvity results from the admimstration
of large amounts of corttsone

Thirdly Harns and de Groot (1950) and Colfer de Groot
and Harns {1950) have brought forward evidence that the
production of ACTH 1s controlled by the hugher centres uz
the bypothalamus and hypophyseal portal vessels They base

8



PHYSIOLOGICAL CONTROL

this concept on studies of the lymphopenic response which 1s a
rapid mdication of anterior piturtary activity

It has been known for some time that changes occurred n
the cholesterol and ascorbic actd content of the adrenal cortex
under conditions involving increased cortical secretton  The
high concentration and labile nature of cholesterol had been
recognized and Long (1947b) showed that the injection of a
highly punfied preparation of adrenocorticotropic factor into
the rat caused a marked decrease in adrenal cholesterol and
1n fact as small amount as a 2 milhgram mjection of ACTH
caused a 50 per cent reduction 1n cholesterol 1n 3 hours while
other Iipid constituents such as neutral fat and phosphohpid
remained unaltered This had reaccumulated 1n 24 hours and
similar changes also occurred after a non fatal haemorrhage
and other stress  Neither response took place 1n the hypophy
sectomized anmmal

The concentration of adrenal ascorbic acid 1s also regulated
by the puituttary and a sumlar depletion occurs after one
mjection of ACTH and 1s replaced within 12 hours Long
also emphasized the correlation which exists between the decline
1n adrenal cholesterol and ascorbic acid and other manifesta
tions of adrenal cortical activity such as the increase in liver
glycogen i fasting ammals and the fall m lymphocytes
Sayers and his colleagues (1944) have shown that the depletion
of adrenal ascorbic acid following stress could be abolished
by prior admimstration of adrenal cortical extract Of the
crystalline steroids which they tested cortisone and hydro
cortisone were the most potent followed by corticosterone
(compound B) deoxycortone and progesterone Abelson
and Baron (1952) showed that the depletion of renal ascorbic
acid following umlateral adrenalectomy 1n rats can be inhibited
by prior administration of cortisone intrapenitoneally but that
a high dose 15 reqmred ACTH still caused depletion of
adrenal ascorbic acid in the rats pre treated with cortisone
Young has postulated that there are two separate factors 1n
the hormone the adrenal weight increasing factor and the
ascorbic actd depleting factor

9



RHEUMATIC AND COLLAGEN DISEASES

This knowledge s used in the two common methods
of bio essay of ACTH (1) The adrenal reparr method 1n
which the adrenals are allowed to regress for 10-14 days after
hypophyseetomy The gain 1 adrenal weight 1s then measured
by the amount necessary to mawmtam the gland m 1ts pre
operative condition  (2) The adrenal ascorbic acid depletion
method (Sayers test) which 15 a more sensitive test

The general adaptation syndrome

There 15 no doubt that the relatrionship of the adrenal cortex
2nd the pitustary 1s 8 mutually snterdependent one but the full
mechanism of its actton 1s not yet fully understood  The effects
of stress on animals and particularly on the pitwtary adrenal
axis have been studied intensely 1 recent years and much of
this work has come from Selye (1950 1952) with s pro
pounding of the general adaptatton syndrome and the aeticlogy
of a wide varniety of medical disorders of uncertan orign
including the rheumatic group of diseases

Selye (1952) has told how he started with an interest 1n the
conditton of just bemng sick  which occurs m a multttude
of ilinesses before specific signs of a particular disease are
apparent  Early work on rats made hun suspect that there
mught be an ovarnan pnnaple causing the enlargement of the
adrenal cortex nvolution of the thymico lymphatic apparatus
and peptic ulceration It turned out that this could be pro
duced by many agents varyimg from priustary extract to
formahn  His general ad ynd; {GAS) 17
of three stages  the alarm reaction  the stage of resistance
and the stage of exhaustion  He compares the syndrome with
that of mflammation  both are non specific reactions which
go through a senes of disunct stages and both can be elicsted
by a vanety of agents  Selye found that the more an anunal
was wnjured by heat cold infections and stanvauon the more
the adrenal cortex grew  Some mamfestations of the G AS
such as eo P and lymphop were g ted by
adrenalectomy while others such as gastro wmtestinal ulceration
and general wasting became more pronounced

i0




PHYSIOLOGICAL CONTROL

Diseases of  adaptation

This work resuited in the lghly controversial theory of the

diseases of adaptation  which mclude nephrosclerosts
hypertenston and the rheumatic and other collagen diseases
Selye considers that stress mvanably stimulates the pitwitary
adrenal system but that this process may have different results
one depending on ACTH and the gluco corticoids inhibits
mflammatory response whereas the other depending on
different pituttary principles and the muneralo corticords
produces 1t The type of response 1s said to depend on condt
tioming circumstances such as heredity dietary factors and
previous exposure to various pathogens Selye believes that the
diseases of adaptation are due not to hormones alone nor to
any one pathogen alone but to the development of pathogenic
situations 1 which many factors participate

Thus 1s virtually a new theory of medicine and httle of 1t 1s
factual up to date The conception has been much criticized
particularly by Rosenberg Woodbury and Sayers (1952)
who challenge the whole conception of the general adaptation
syndrome They repeated many of Selyes experiments and
conclude that the G A S conception has little basis 1n exper
mental fact They consider that the action of the cortical
steroids 1n mesenchymal disease 15 probably one aspect of a
general inhibitory effect of cortisone and related steroids upon
all inflammatory processes regardless of the mectting agent
be 1t infections traumatic chemical or antigenic  They state
that there 15 no justification 1n concluding that the pathologic
change 1n mesenchymal tissue diseases 1n man and in deoxy
corticosterone treated rats have a common aetiology simply
because ACTH and cortisone exert a favourable nfluence
both

Physiology of the adrenal cortex

Concern has been expressed that prolonged treatment with
cortisone or ACTH as may be necessary 1n rheumatoid arthritis
for instance might have a permanently damaging effect on the
suprarenal cortex There 1s as yet insufficient evidence to be
dogmatic on this point and n fact httle 1s known of the
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This knowledge 13 used m the two common methods
of bio essay of ACTH (1) The adrenal repair method m
winch the adrenals are alfowed to regress for 10-14 days after
hypophysectomy The gan 1n adrenal weight 15 then measured
by the amount necessary to mawntain the gland m its pre
operative condition  (2) The adrenal ascorbic acid depletion
method (Sayers test) which 15 a more sensitive test

The general adaptation: syndrome

There 15 no doubt that the relationship of the adrenal cortex
and the pttwitary 5s & mutually interdependent one but the full
mechamusm of its action s not yet fully understood  The effects
of stress on anmnals and particularly on the prtmitary adrenal
axis have been studied sntensely 1n recent years and much of
this work has come from Selye (1950 1952) with his pro
pounding of the general adaptation syndrome and the aetiology
of a wide variety of medical disorders of uncertam orgm

tuding the r} group of d

Selye (1952) has told how he started with an nterest m the

condition of just being sick  which occurs m a multtude
of slinesses before speaific signs of a particular discase are
apparent  Early work on rats made lum suspect that there
mght be an ovanian principle causing the enlargement of the
adrenal cortex wnvolution of the thymico tymphatic apparatus
and peptic ulcerationn It furned out that thus could be pro
duced by many agenis varymg from pitunary extract to
formaltn  His general adaptation syndrome (G A §) conststs
of three stages the alarm reaction the stage of resistance
and the stage of exhaustionn  He compares the syndrome with
that of mflammation  both are non specific reactions which
go through a series of distinct stages and both can be ehcited
by a vanety of agents  Selye found that the more an ansmal
was smyured by heat cold infections and starvation the more
the adrenal cortex grew  Some mantfestations of the GAS
such as eosinopema and lymphopemia were prevented by
adrenalectomy while others such as gastro intestinal ulceration
and general wastng became more pronounced
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1t has been suggested that the drug would affect the fixation of
sulphate by the tissues and expertmental work (Layton 1951a)
has seemed to confirm this Suppression of the cellular
enzyme systems has been postulated as a possible mode of
action and evidence (Anderson and s colleagues 1951)
suggests that ACTH and cortisone inhibit the hyaluromdase
enzyme system by the agency of sulphydnl deprivation

Physiology of cortisone and ACTH

The mayornty of the physiological properties of cortisone and
ACTH are simular  Sprague (1951) m an excellent review
has pointed out that therr effects are broader 1n scope than any
other hormones previously employed 1n chinical medicine and
that as yet only a superficial description 1s possible

Mantenance of life and ability to work and to resist stress

Relatively large doses of cortisone are required to main
tamn life 1n adrenalectomized anunals and when compound E
was first 1solated 1t was thought to be physiologically mactive
as 1t failed to life m ad 1 ed dogs owing to
msufficient dosage The value of cortisone 1n the treatment
of Addison s disease 15 now established and for this relatively
small amounts are needed 1t has also been shown to be
effective 1n the ability to sustain work 1n adrenalectomized
rats being more powerful than all other adrenal steroids save
bydrocortisone (compound F) Ingle Nezamus and Morley
1951) have shown by work performance tests on rats that
hydrocortisone 15 about twice as effective m this respect as
cortisone  Cortisone will protect these ammals against many
forms of stress such as njection of typhord vaccme cold and
vanous anaphylaxis like and hypersensitivity reactions
Carbohydrate metabolism

ACTH cortisone and hydrocortisone exert their main
phystological effect on carbohydrate metabolism In 1941 1t
was shown (Ingle 1941) that cortisone will induce hyper
glycaemia and glycosuna 1n force fed rats and thts has been
confirmed many times since  Later 1t was observed (hobernick
and More 1950) that a diabetic state and hydropic changes
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behaviour of the cortex throughout normal hfe  Work done
on newborn mfants Klem and Hanson (1950) shows that
m the first week of ife there 15 only a small fall of circulating
costnophuls after ACTH but that after 7 days the responss
approximates to the normal 1In the elderly (Solomon and
Shock 1950) there 1s a significantly smaller response to ACTH
than in young adults as shown by the eosinephil response
and srmdar tests but 3t seems the ability of the adrenal cortet
to secrete steroids 1s not grossly mnpawed n old age

It 1s known that during administration of cortssone there 15 2
duninsshed output of corticoids by the suprarcnal and adrenal
cortical fasfure has been reported (Prostor and Rawson 1931
after combined cottisone and ACTH admunsstration m which
the destruction of the cortex seemed to be caused by pving
ACTH mmmediately after cortisone

In ammals studied (Stebbins 1950) during and after cortisone
mections for 10-42 days the mner cells of the cortex showed
marked depletion of Iipoid and ketosterosd Ike matenal but
the glandular parenchyma had resumed a normal appearance
within 17 days of stopping the drug

O Donnell Fajans and Wembaum (1951) stuched the human
adrenal i patients who had been given ACTH prior to death
The zona glomerulosa appeared narrow and ill defined but
some of the cells were hypertrophied The zona fasiculata
and zona reticulans showed evidence of hypertrophy The
adrepais of § patients who received cortisone 1 moderate
amounts were examined and 1t was found that while the two
inner zones were atrophied the outer glomerulosa zone was
broadened In a2 patient who had had no cortisone for 17
days there was evidence of regeneration and the authors state
therr fimgs mnd that the nfl of cortisone on the
adrenal 15 reversible and that the gland can respond to stress
after this drug has been given  In spite of an unmense amount
of research both 1 Amercan laboratories and elsewhere the
mode of action of cottisone and hydrocortisone is still obscure
There 1s reason to think that the drug acts at the tissue level
but how it bnngs about its effects ss unkpown  Since cortisone
tas been found to have an inhibitory action on wound heahing
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whose daily msulin requirements rose from 10 to 15 umts
Three days after the cortisone was withdrawn only 10 umts
were required again - Other workers (Browne and his colleagues
1950 Perera and his colleagues 1949) have noted increased
nsulin requirement with cortisone 1n diabetics

It has been d that the diab effects of these
hormones may be due to a deficiency of the nsulin producing
mechanism and work on cases of Cushings syndrome lends
support to this theory (Forsham and his colleagues 1950a)
Another important fact was noted by Sprague and his associates
(1950) who found that 1n 2 of 4 patients showing impairment of
carbohydrate tolerance under the influence of cortisone there
was a fammly history of diabetes

It has been suggested that the glycosuna induced by these
hormones may be due at any rate in part, to a lowering of
renal threshold for sugar and a number of observations (Conn
Louss and Wheeler 1949 Sprague and his colleagues Kass
Ingbar and Finland 1950) have been reported i which pro
nounced glycosuria has been found with only mild hyper-
glycaerma  Sprague (1951) has concluded that as the effects
only persist as long as the hormones are bemng given or for a
short time afterwards 1t 1s only necessary to carry out treatment
for the glycosuna should 1t occur but that particular caution
1s necessary for diabetic patients

Electrolyte and water metabolism

The effect of cortisone and ACTH on electrolyte balance 1s
vanable depending on dosage and species Thorn Engle and
Lewss (1941) showed that single doses of cortisone in the dog
and rat caused increased excretion of sodium and chloride
Later (Levitt and Bader 1951) 1t was found that 1n the rat this
only lasted for 3 days and that then the normal balance was
restored  Cortisone evidently has comparattvely weak electro
Iyte activity  That the changes are vanable 1s undoubted and
both cortisone and ACTH can cause sufficient retention of
sodium chloride and water on occastons to cause oedema
Frequently we have seen this 1n the early stages of hormone

ration and subsid of the oedema later without
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in the sslet cells of the pancreas eould deselop m rabbits during
the admunustration of 20 mithgrams of cortisone daly  Corty
sone has been found to lessen the sensitivity to iasultn in
patients with Addsson s disease and 1o mtensify hyperglycaema
glycosuria and ketonuria m patients who have both diabetes and
Addison & disease

By anmmal work 1t has been shown that gluconeogenesss 1
increased by these three substances with an mcreased storage
of glycogen m the liver It has been found that part of the
glycogen results from an wncreased breahdown of protein and
alse of apunoe aads  Ingle (1950) has reported that 1 ammals
the effect of treatment with adrenal sterords may not be sus
tamned throughout prolonged admumstration  Glycosuna s
not usually produced except after a latent period of 72 hours
or more and the normal ammal 15 capable of daptaton to
the continued ad wn of a diab dose of either
ACTH or cortisone so that the glycosuna may disappear
The amounts of the hormone used fo induce frank diabetes
n rats are many times greater {or their relattve weight than
those used therapeutically sn man  In patients gnen thera
pentic doses alterations m carbohydrate metaboltsm if they
occur at aft have not been pronounced

There have however been a few mstances 1 which diabeto
geme effects of cortisone or ACTH have been reported
Pearson and Ehel (1950) have observed a chabetic state and
ketosis 1n 8 young man given large doses of cortisone for acute
leukaemia Conn Lows and Wheeler (1948) mduced a
temporary drabetic state m 3 normal aduits by the admunis
tration of 120-150 pulligrams of ACTH daly for 8-10 days
and Glyn (1951) has reported the induction of apparently
permanent diabetes by ACTH  However such observations
are excepitonal for the vast majory of patients treated with
cortisone or ACTH have shown no significant impairment of
carbohydrate tolerance

On the other hand 3t wonld be anncipated that cortisone
or ACTH mught intensify pre-exisung diabetes and this has
proved to be the case  Boland and Headley (1949) reported
the case of a patient with rheumatosd arthnts and dabetes
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that there was an accompanylng INCrease 1n Urnary mtrogen
but that there was an adaptation on continued administration
Other workers have noted both 1n health (Conn Lowts and
Wheeler 1948) and m vanous diseases (Thorn Prunty and
Forsham 1947 Bartter and s colleagues 1950 Pearson
and his colleagues 1949 Sprague and his colleagues (1950)
the mcreased urninary output of mtrogen dunng admimstration
of the hormones In some cases 1t was found that a doubling
of the protein 1ntake resulted mn a change from a negative to a
positive nitrogen balance There 1s presumably a relationship
between this and the ant1anabohc effect which has been
postulated by Albright (1943) and which may be pertinent
to the osteoporosis which 1s caused by these substances and
to the atrophy of collagen fibres which has been noticed
under expenimental conditions  There 1s evidence that growth
may be inhibited by these hormones  Follis (1951) has shown
that although small doses did not affect growmng bones n
rats large doses resulted n a flattemng of the growth curve
and the bones showed an area of mncreased density which was
attnbuted to a disturbance of normal osteolytic activity
Other workers (Silverman Day and Blod: 1951} report
retardation of growth when premature infants were given
ACTH for retrolental fibroplasta The fact that cortisone
produces growth inhibition 1n the chick embryo newly hatched
chick and new born mouse has been used (karnofsky Ridgway
and Stock 1951) as a basis for mvestigating sterods for
cortisone like action

Plasma protemns have been studied particularly because of
their disturbance 1n a number of collagen diseases and there
15 no doubt that cortisone and ACTH are capable of correcting
the abnormal proportions of these and particularly of the
globulin fracion Hench Kendall Slocumb and Polley
(1949) reported this fact which has been abundantly confirmed
In hiver disease (Karnofsky Ridgway and Stock 1951) ACTH
admmstration has resulted 1n a fall of concentration of gamma
globulin a nse m albumen and a fall 1n total protemn  Both
cortisone and ACTH have been found to cause an increase in
urmnary unc acid and this has been used particularly n the
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change of dose  The matter has been clanfied by the work
of Sprague and his colleagues (1950) who observed 1 balance
studies that there was a prompt retention of sodimm and
chlonde duning the fisst few days of admmstration of ACTH
followed by increased excretion so that the balances became
negative while the hormone was still bemg given

Lewitt and Bader (1951) have carned out studies on water

tabel during  ad atton of these hormones by
determining the muln space distubution  Despite ngd salt
restriction they found that both cortisone and ACTH induced
m each patient a progressive mncrease 1 approumately ssotonic
extracellular volume of 20-40 per cent  In 3 patients studied
at frequent mtervals during the course of hormone treatment
this increase m extraceliular volume reached s maximum m
8-9 days after the onset of treatment and then praduaily
decreased to controf values despte the continuation of therapy
Neither the prog nor subseq decrease of
extracellular flud and total extraceliular electrolyte was
reflected 1n body weight changes or over all sodwm and
chlonide balances The observed mcrease m plasma volume
was much less and averaged 9 per cent  This work suggests
that cortisone and ACTH produce a transient but sigmificant
shift of water sodium and chlonde into the measurable
extracetular space

Increased excretton of potasssum has been shown to occur
with cortisone and ACTH with resufting muscle weakness
and myocardral ¢l d by the &} diogram
With these hormones a hypochi hypop
alkalosts has been Seen to ocour m Cushmgs syndrome
Sprague and his colleagues (1950) have shown that this can
occur 1 man with 100 mudligrams of ACTH for 12 days
Cortisone produced httle change of this kind at 100 mifligrams
a day but when rassed to 200 milhgrams a day a stular
event mught occur under expenimental conditons

Protein metabolsm and growth
In therr early work on the production of diabetes 1 rats
by cortisene and ACTH Ingle and his colleagues (1950) found
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have found that on prolonged ACTH the level rose above
normal Ammal work has shown that 1n the rabbit 16 days
of cortisone will produce a marked lipaemia with the presence
of fat droplets in the serum (Piliero Landau and Gordon
1950) Aldersberg Schaefer and Drachman (1950) have
reported that 1n patients given continuous cortisone for an
average of 25 days there was an elevation of serum cholesterol
of some 20 per cent, with ACTH for an average pertod of
48 days there was an elevation of serum cholesterol of 33
per cent  Such hypercholesterolaemia developed three times
as frequently i the patients who had prolonged courses of
therapy as in those who received shorter courses These
authors noting the assumed relationship between hyper
cholesterolaemia and atherosclerosis discuss the possible
development of the latter 1n patients treated with these hor
mones Prolonged observation of many patients on a long
term programme with these drugs will be necessary before
any conclusions can be drawn

Effects en specific tissues
The blood

In the early investigation of the effects of cortisone and ACTH
m rheumatoid arthritis 1t was noted that as well as improvement.
m the joant condition there was a sumular change 1n the accom
panying anaemia  Studies have since been undertaken to
mvestigate the effect of these hormones on the haemoposetic
system  Work 1n adrenalectomized rats has shown that an
anaema 1s apparent in the peripheral blood up to 25 per cent
2-3 weeks after operation and that this can be prevented by
admimstration of adrenal cortical extract (Pibero Landau and
Gordon 1950) Finch and his colleagues (1951) noted that
1 cases of rheumatoid arthntis which were treated with these
hormones for 21 days there was a s1gmﬁcant reticulocytosts
with an increase in h 1t and total g red cells
Bone marrow studies before treatment showed mcderate
depression of the erythroid series and this was restored to
normal  These authors suggest that the improvement n the
anaema 1s a reflection of the control of the underlying disease
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wmestigation of cases of gout 1n which there 1 reported to
be a mscible pool of unic aaid as much as thuty times above
normal (Benedict and hus colleagues 1950}

Hotbrook and his associates {1950) have reported & nse 1
the urmary excretion of several amino acids dunng each
remussion of rheumatord arthnitis whether occurring sponta
neously or induced by cortisone ACTH pregnancy or
Jaundice  Other workers (Stephens and his colleagues 1950)
have poted an mncrease of free histidine mn patients with
rheumatowd arthntis during cortisone and ACTH admimstra
ton  In ammal work (Ingle Prestrud and Nezams, 1950)
with cortisone a rise m plasma amune acrds has been reported
and from patents having ACTH (Roberts Ronzons and
Frankel 1951)

The dosages of cortisone and ACTH now being employed
for therapeutic purposes probably do not cause any pro
nounced upset of protein metabolism

Fat metabolism

One of the most charactenstic features that we have observed
mp bemg d with cor d tion
of aither cortisone or ACTH for long penods 1s rounding of
the face and less often deposits of fat 1 the supraclavicular
regions over the upper dorsal vertebrae and elsewhere A
relative increase i depot 1t under sumular circumstances has
been reported by Wimter Silber and Stoerk (1950) Such
changes are charactenstic of patients with Cushing s syndrome
though 1n none of our cases have they been as marked

Stoerk and Porter {1950) noted that sn adrenalectomized
rats on a starvatton diet 2 mahigrams of cortisone datly reduced
the loss of wesght to one fourth  The blood liids have been
extensnvely studied 1n connexion with these hormones Conn
and s colleagues (1950) found a decrease m serum cholesterol
1n normal subjects after several days adaumistration of ACTH
and postufated that the serum cholesterel constitutes a source
of material for the synthests of costical hormones when the
reserve supply 1 the adrenal has become depleted  However
other workers (Aldessberg Schaefer and Drach 1950)
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to have normal adrenals there 1s a 50 per cent or greater
diminntion A test has been suggested (Roche Thorn and
Hills 1950) as a means of estimating prognosis 1n surgical
patients with doubtful adrenal cortical function This test
of a 50 per cent fall 1 the level of circulating eosinophils
has also been used to check the adequacy of therapeutic doses
of ACTH Studies on bone marrow (Rosenthal and his
colleagues 1950) have shown that although there 15 a fall in
circulating hils there 1s a fi crease 1n these
cells 1n the bone marrow suggesting that the hormones crease
the rate of therr removal from the blood without affecting the
production  With cortisone and hydrocortisone the eosino
penta 1s less marked It has been observed (Stoerk and Solo
toravsky, 1950) that there 1s no dimnution 1n mutotic actwvity
in the atrophic thymus of rats duning admumstration of
cortisone which suggests that the loss of tissue 15 due to
accelerated destruction of lymphocytes and Conn (1950)
found that 1n patients with rheumatord arthnitis given 200
miifigrams of cortisone daily the fall 1n the number of these
cells was delayed In prolonged studies with cortisone n
theumatowd arthntis there has been seen a diminution of
60-70 per cent 1n cuculating eosinophils 1n ail cases but 1n
some the lowest level was not reached until the fifth day
(Copeman and his colleagues 1952)  In the same investigation
the escape of eosinophis to fevels above the onginal was
reported which occurred 1 2-4 weeks and this has been seen
by other observers There 15 also disagreement on the effects
of these drugs on the coagulability of the blood

Some wvestigators (Cosgriff Diefenbich and Vogt 1950)
have reported shortemng of the clotting time others (Smuth
and his colliagues 1950) lengtheming and a third (Fahey
1951) no change

Although lymphopenia 1n humans 1s not always observed
following the admimstration of these hormones there 1s no
doubt that in ammals given high doses this finding 1s constant
and 1s accompamed by atrophy of the thymus spleen and
tymph nodes

b1l



RHEUMATIC AND COLLAGEN DISEASES

rather than a primary stimulation of the bone marrow  More
prolonged investigations in rheumatoid arthritis have shown
that with cortisone there was an increase m reticulocytes
during the second week and this was followed bv 2 nsing
haemoglobin and red cell count until normal levels were
reached (Copeman and his colleagues 1952) At the same
time the cells showed a full complement of haemoglobin and
microcytosts 1f 1t had been present disappeared The total
leucocyte count rose and a leucocytosis was observed at some
stage duning admunistration which contrasted with the normal
or subnormal level before treatment  The neutrophil granulo
cytes showed the most spectacular nse and a lymphopema
which has been observed by other workers was not observed
at any stage The changes 1n the blood platelets were not so
dramatic but appeared to follow the granulocytes mising and
falling with the level of these cells The plasma volume was
also studied n these nvestigations and this showed a decrease
although all the patients in the investigation had some degree
of flmd retention as shown by fluid balance estimations and
ncrease i weight (see Fig 1)

Imtially during the period of rapid change the haemoglobmn
and packed cell volume showed sumlar varnations to the
plasma volume but as the latter returned to 1ts normal level
rather slowly the red cells mcreased There has been some
disagreement on the production of lymphopenia in patients
by these hormones and some workers (Heilman 1945
Feldman 1950) have observed destruction of these cells but
others (Thorn and Forsham 1949  Sprague and his colleagues
1950) have failed to demonstrate this change exther in Addson s
disease or in rheumatoid arthritis

A fall in the level of circulating eosinophils more marked
with ACTH than with cortisone or hydrocortisone has been
umversally recognized and 1s used as a basis for testing for
normal adrenal response Thorn and his associates (1948)
described a test for adrenal cortical msufficiency based on the
eosinopenic Tesponse to a single injection of 25 milligrams of
ACTH  In patients with Addison s disease there 1s no decrease
of circulating cosinophuls 1n 4 hours whereas 1n subjects known
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Antibodies

The effect on the lymphocytes may be smportant from
another aspect as Dougherty White and Chase (1944) have
presented evidence that an ncrease i the secretion of the
adrenal cortex releases stored immune bodies by causing
fragmentation of lymphocytes and thereby a rise in circulating
antibody globulins  Antibody production has been studied
by Minck (1951) who reports that following ‘accination
with pneumococcal polysacchandes antibody production was
not depressed Massell and his colleagues (1950b) reported
that ACTH did not affect the usual antstreptolysin and
gamma globulin response to streptococcal infection It has
been found with cortisone that there was no change m the
naturally occurning alpha and bera antibodtes antistaphylo
coceal tovin titres or Roses differentral agglutination titres
1 cases of rt d arthritis (Cop and his col
1952) The Arthus reaction in rabbits 1s inhibited by cortr
sone and ACTH (Germuth and Ottinger 1950) Soffer
and his colleagues (1950) observed that admumstration of
ACTH to rabbuts before the provocative injection of meningo
coccus toun completely hubited the Schwartzman pheno
menon which 1s ¢h 1zed by a severe fl haemor
rhagic necrosis at the site of an mtial intradermal njection

following the intravenous admunistration of a provocative
dose

Blood sedimentation rate

As this estimation 1s one of the recogmized methods of
measunng the actiity of rheumatoid arthntis the effects of
cortisone and ACTH on the erythrocyte sedimentation rate
have been specally studied The Mayo Group (Hench and
his colleagues 1949) reported early that the chimeal response
to the hormones 1n rheumatord arthritis was accompanted
by a return to normal of the sedimentation rate 1m about
2weeks  Further study has shown that as the dose 1s dropped
toa level the sed rate nises again but
while the disease remams suppressed the rate though above
normal 1s below the onginal level  Copeman and his colleagues

23




RHEUMATIC AND COLLAGEN DISEASES

1001 T
HAEMOGLOBIN
1 LANAN .
o/ e
80/ o
o2
500

Tt T
400[-EOSINOPHILS

|
I N J O N e e i - A N
(RN | TL\M I HTL{-—-H

300

0 A P A {
:;so; TOTAL W8 C +
° ﬂ\ 73 (IJ \"
£
:' V. 4
s250 i
000
PO SEDIMENTATION RATE
40| l ﬁ 'VII
30 [ A L
) N I/
©) N Wi sllu\ REN, / |"
b= be | s,
EENRY

]
weeEks[T |2 [3[4{5[¢6{7]e|9[io[nr]i2]m

2008 aTisoNEe(Tgms)
100

o
= INJECTION =3 ORAL

Fic 1 —Haematological responses with cortisone
(By courtesy of the British Metical Journal )
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occurs after various types of tissue damage and stress such as
cold x ray wradiation mitouic powsons protem shock and
msulin hypoglycaemia all of which cause adrenocortical
stmulation The effects of ACTH on capillary resistance
were therefore studied in cases of rheumatoid arthritis
ankylosing spondyhitis and lupus erythematosus with ACTH
and cortisone The predicted correlation between 1t and the
eosinopentz was found and patients with hypopiturtarism
{Robson and Duthie 1952) who were noted to have abnormally
low capillary resistance which was not raised by single injections
of ACTH but responded to repeated doses Desoxycorticos
terone caused lowering of the reststance and a number of other
steroids which have been shown to have no climcal effect 1n
rheumatoid arthnitis (Copeman and his colleagues 1950,
Polley and Mason 1950) such as preg lone and pr
did not alter the capillary resistance

A number of mvestigators have found evidence that adrenal
cortical extracts adrenal cortical msufficiency and certain
steroids can influence the permeability of membranes

Some workers (Benditt and his colleagues 1950) have shown
that the increased capillary permeability produced by intra
venous admimstration of hyaluromidase 1n rats was largely
mhibited by 5 days pre treatment with either ACTH or
cortisone  From this work they suggest that cortisone does
not act directly on the connective tissue or that 1t 1s modified
by some cellular process to another compound which acts
directly on the tissue or enzyme The spreading action of
hyaluromdase has been studied and 1n mice 1t was found
that the dermal spread of india ik was enhanced by adrenal
ectomy and that adrenal cortical extracts would mhibit this
Seifter Baeder and Dervinis (1949) observed that hyaluromidase
slows osmosis and abolishes the semupermeable nature of
membranes prepared from the excised bladder of rabbits
The effects of hyaluromdase and steroids upon permeability
were also studied with regard to the speed of absorption of
phenolphthalemn njected mto the ankle jonts of rabbits and
the time taken for 1ts excretion 1nto the bladder Hyaluronidase
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(1952) studied this aspect on prolonged investigation and
concluded that this estumation was of Iittle value m assessing
the actity of rheumatoid arthritis during cortisone admias
tration

Bagnall (1951) had described the paradoxical behaviour of
the erythrouyte sedimentation rate with cortisone  how in
some patients the rate falls before there 15 climeal improvement
while 1n others this occurs much later and he has seen the
rate mise under the hormone 1n spite of chmical response
Fletcher, Daupluneer and Ogryzdo (1952) have studied the
relationship between the erythrocyte sedimentation rate and
the plasma fibnmogen 1n patients with rheumatord arthntis
and the effect of coruisone and ACTH on these They find
that the erythrocyte sedimentation rate 1s a rough index of the
blood fibrinogen level 1 patents with thus disease where there
13 no abnormahty m the globulin content and n the absence
of severe anzema  The raised fibrinogen level appears to be
a raction to the snflammatory process or hissue myury  In
the cases they studied the sedimentation rate seemed to be an
mdex of the intensity of the disease reaction rather than of the
severity or gravity of the disease stself and comparable to
fever or leucocytosis  With the fall 1n plasma fibnnogen and
the erythrocyte sed rate which a partial
or complete remssion induced by ACTH or cortisone
rheumatoid arthritis the relationship of the erythrocyte sed
mentation rate and fibrinogen 1» mamtained except that there
1s a lag 1 the sedimentation rate fall of from 24 to 48 hours
and this occurs also n the relapse on withdrawal of the
hormones  Fearnley and Bumm (1951) have studied the
sedimentation rate and plasma fibninogen mn healthy young
aduits given 1 imyection of ACTH and postulate a non speaific
effect of the hormone 10 a lowenng of the sedimentation rate
Thus suggests that a normal sedimentation rate may not be a
reliable mndex of absence of rheumatic activity

Captllary resisiance ard permeabiity of men branes
Robson and Duthie (1950) observed that «n mcrease n
capillary as d by a neg p method
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dogs and found no disturbance of wound healing with cortisone
They also found no delay n healing in patients receiving
cortisone who underwent major surgical procedures and this
1s the experience of most climicians including ourselves It
evidently requires large doses of the hormones to bring about
this change and only certain animals are affected 1n this way

Mesenchymal tissue

Hench and Ius colleagues (1949 1930) in two reports have
mentioned changes in the synovial membrane in rheumatord
arthritis  After systemic cortisone admmistration the first
synovial membrane from a knee showed evidence of healing
but was not normal later similar cases were reported and in
ewch stance there was histological improvement with a
decrease 1n the number of plasma cells and lymphocytes
reduction of papillary tufting and lessened oedema and necrosis

Clark, Ropes and Bauer (1950) found a lowered cell count
of the synowvial flurd and a nise 1n viscosity as a result of the
admimistration of ACTH 1n rheumatoid arthnitis  Hollander
Stoner and Brown (1950) measured the intra articular tempera
ture i joints under treatment with the hormones and found a
significant fall On continued admunstration the 1ntra
articular temperature fell to within normal lIimits  We have
observed the nodules of rheumatoid arthritis under prolonged
admunistration of these drugs and though there 1s usually a
marked softening the histological appearance though showing
lessening of oedema 1nd inflammatory changes has in no
case reverted to normal

Ammal work (Michael and Whorton 1951) has shown that
under the influence of these hormones all the tissue components
of the inflimmatory reaction are delayed vascular margination
of leucocytes nugration of leucocytes from blood vessels and
the formation of fibrin and oedema are altered  Layton (1951b)
has suggested that the palhative action of cortisone 1 the
connective tissue diseases may be due to 1its mnhibitory effect
on the synthesis of chondriotin sulphate which 1s a constituent
of the connective tissue ground substance

27



RHEUMATIC AMD COLLAGEN DISEASES

and DOCA were shown to mcrease the permeabihity whilst
cortisone and some other steroids decreased i

Wound healing

The effect of cortisone and ACTH on wound heahng and
on mesenchymal tissue 15 of particular interest to those mterested
n the theumatc group of diseases as from this we may be
able to Jearn the mode of action of these hormones at the
uissue Jevel m the collagen diseases  Baher (1951) studied
the action on the skin and found that st was possible to
demonstrate a local action of adrenocottical hormones
using doses so small that the amount absorbed mio the
blood stream was insufficient to cause g systemic effect
He found that prolonged direct application of adrenat extract
to the shin caused thinmng of the dermus with mmvolution
of fibroblasts a temporary retardation in the formation of
granulation tissue which could not be mamtamed indefinitely
These changes were also found i the tissues surrounding
unplanted pellets of pure adrenal steronds  Howes and his
colleagues (1950) studied the course of wound healing m the
ears of rabbits given large doses of cortisone They found
that after 8 days the blood vessels were completely uncovered
by } that subseq 1y a small fayer of fibrin formed
on the wound and the epuhehization was Jess than mn the
control group There was no mncrease of surface infection
When cottisone was discontinued the granulations increased
Healing of fractures m rabbits was also delayed In further
work Ragan and Ins colleagues (1950) suggest that the catabohc
effects of the hormones on mesenchymal tissue tught be
responstble for these defects of the healing process  Bangham
(1951) studied the effects of cortisone m wound healing m
different ammals and found that while in the rat and rabbit
this was delayed there was no similar change i guinea pigs
He found that cortisope wiil mhibit the skm reactions to

and | puides and d this may be
the mechamsm whereby mﬂammamry processes are subdued in
fever apd 1k d arthnitis  Other workers

(Colc and his colleagues 1951) have studied the problem m
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renal damage beforehand This undoubtedly should be done
at any rate until much more 1s known of the effects of the
hormones on artenal pressure and the cardiovascular system

Measurement of the end products of adrenal secretion

The methods of measurement of such products as the
17 ketosteroids and corticoids 1n the urne are undoubtedly
not satisfactory at the present time 1n spite of the large volume
of work carried out on this aspect of adrenal physiology

Cortisone 1 a dosage of 100 mulligrams a day produces
an imtal fall m the volume of 17 ketosteroids in the urne
and this 15 followed by an increase and a levelling off with a
gradual diminution to low levels on prolonged dosage which
persists for several weeks after the adminstration 1s stopped
This suggests depression of the adrenal cortex With 200
milligrams of cortisone a day higher levels of ketosteroids
areobtamed  Much of this 1s probably derived from exogenous
cortisone  With ACTH there 1s a prorapt and pronounced
erease n 17 ketosterowds

Both corusone and ACTH cause an increase mn the levels
of unnary corticords as at present measured Sprague and
his colleagues (1950) recovered a large amount of hydro
cortisone from the urine of patients who had been given ACTH
Kellie (Copeman and his colleagues 1952) studied the steroid
metabolism dunng prolonged cortisone admumistration 1mn
theumatoid arthnitis  The pre treatment values of urnary
formaldehydogeme sterords {corticonds) m four cases were
below the normal range for the method and on administration
of cortisone a small increase nto the normal range was
observed A further increase exceeding the normal range
was noted when the daily amount was rased to 200 milligrams

Pre treatment levels of 17 ketosteroids were at the lower
Limit of the normal range and there was a vanable response to
admimistration of the hormone after an initial fall 1n the output
A differentral analysis of the 17 ketosterotds was carried out
n some cases and 1t was found that the ratto of etiocholanolone
and androsterone was significantly raised in some compared
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Blood pressure

In view of the fact that low blood pressure 1s a feature of
Addisons disease 1t mught be expected that ACTH and
corissone would cause hyperiension  Thss ss of great simport
ance for instance in diseases such as rheumatoid arthritis where
suppression of the disease can only be obtamned by continuous
admimstration of the hormones for very long pertods 1f not
mdefinrtely  Much work bas been done on this aspect because
ammal studies showed that cortisone could cause lesions m
the kidneys and n fact had hypestenstve effects in rats (Know!
ton and his colleagues 1949) under some circumstances
Perera and s colleagues (1950) undertook chimcal and meta
bolic studies 1 a woman with hypertension who was given a
tugh dose of cortisone (200 mulligrams per day} for a month
Followsng a preluminary nise there was a small but defimte
decline 1n blood pressure while the patient was receiving the
drug and this persisted for several weeks after st had been
discontinued  The same author (Perera 1951} later reported
on 33 patients with normal blood pressure under the same
conditions Only one showed any change However m
10 patients with renal involvement there was a nise m both
systohic and diastolic pressure within a few weeks of commence
ment of cortisone adminsstrayion regardless of the presence
or absence of hyperiension before treatment In rats and
dogs however (Grollman and honnerth 1951) i whom
hypertension was produced by the ligation of one kidney no
change was found with cortisone admumstration

Although cortisone and ACTH have been reported as
causing hypertenston s a number of patents with a vanety
of disease these have been exceptional save in cases of dis
sermmated lupus erythematosus  Soffer Lewitt and Baehr
{1950} observed hypertension m all of 10 such patients and
congestive heart fadure occurred 10 4 dunng treatment with
cortisore  We have not observed a sigmficant change
blood pressure i any patenst with rheumatosrd arthrins during
prolonged adrmmistration of either cortisone ar ACTH but
we have been careful to exclude evidence of hypertension or
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of a substance such as cortisone 1 a stubborn chrome disease
Tike theumatoid arthntis than in rheumatic fever symptoms
of which may disappear spontaneously As they wrote at
that time (1949) 1t may also be asked even 1f the rapid dis
appearance of fever tachycardia polyarthntis abnormal
sedimentation rates and electrocardiographic changes were
caused by the compound 1n what way 1f any 1s compound E
(cortisone) superior to the infimtely less expensive salicylates
and of what real value 1s 1t if the cardiac complications are
not prevented controlled or healed?  They also ponted
out that many false deductions had been made as to the
efficacy of certain measures 1n rheumatic fever because so
few careful observations had been made on the natural course
of the untreated disease They expressed the hope that
cortisone would have a beneficial effect on the cardiac muscle
and valves 1n view of its effect on the polyarthutis and tachy
cardia and stated that their results were encouraging

The question as to whether cortisone and ACTH are supertor
to salicylates in rheumatic fever has not yet been answered
At first supplies of the hormones were so small that few studies
could be undertaken but more recently publications have been
appeaning 1 greater numbers Massell and s colleagues
(1950b) reported on 10 patients with severe rheumatic fever
and carditis treated with ACTH The mmmimal daily dose to
suppress symptoms was found to be between 20 and 50 mulli
gramsa day  All but 1 of the 10 patients improved remarkably
and the rheumatic process became quiescent 1n 5 of the patients
in periods of 4-10 weeks There was a tendency for the
hormone to cause retention of fluids and other adverse effects
reported were mental depression abdominal cramps acne
rounding of the face and headache

From Canada a case of rheumatic pancarditis was reported
(Bell Bell and Wilson 1950) 1n which a high mtial dose of
cortisone was admunistered after saltcylates had failed to affect
the fever  Within 48 hours after the hormone had been started
the temperature became normal and the gallop rhythm and
friction rub had disappeared  After 16 days the drug was
discontinued with relapse of fever and arthritis and return of
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with normal subjects although this ss not necessarily of signt
ficance i rheumatord arthnts o no case was this rato
restored to normal duning the admumstration of cortisone

Dobaner and Ius colleagues (1950) bave also studied the
differential ketosteroid pattern in vamous drseases and they
repart 1 the only case of arthntis studied the findmy of an
abpormat adrenal bolite—17 hydroxy p olone This
substance 15 found quite regularly m cases of adrenal hyper
plasia and adrenal tomour so they surmuse that this one
patient with arthnitis had an adrenal dysfunction

Chemical estimations of the corticowds i adrenal venous
blood have shown that hydrocorttsone and corticosterone
{compound B} are by far the major secretory products of the
adrenal cortex m many ian species  Sump Tat
and Bush (1952} have published evidence of the presence of a
salt retaming hormone 1 the adrenal vems of monkeys and

dogs

RHEUMATIC FEVER

Soon after therr ongmnal paper on the effects of cortisone 1
rheumatord arthnus Hench and his colleagues (1949) at the
Mayo Chnic pubhshed a preliminary report on the effect of
the hormone 1 the acute phase of rheumatic fever n 3 patients
They found that with cortisone admumstration the fever dis

appeared 1 a few days the joints became symptom free at
the same time and the blood sedimentation rate reverted to
normal m about 2 weeks Tach ha was also abolshed
and m fact a bradycardia was observed In one case an
enlarged heart reverted to normal swze after 13 days  In one
of these cases a cardiac murmur developed durning admms

tration and other abnormal heart sounds were unchanged

In the electrocardiographc observations in 2 of the patienis
a profonged P R mterval was restored to normal and i
1 other case RS-T and T wave changes disappeared In
the laboratory mvestigations the haemoglobin rose the leucocy

tosts varied but remawed at a level above the normal range
and the plasma proterns were shghtly increased  Hench and
s colleagues pornted out that it 15 easier 10 assess the value
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of a substance such as cortisone mn a stubborn chromic disease
like rheumatoid arthnitis than i rheumatic fever symptoms
of which may disappear spontaneously As they wrote at
that time (1949) 1t may also be asked even 1f the rapid dis
appearance of fever tachycardia polyarthntis abnormal
sedimentation rates and electrocardiographic changes were
caused by the compound 1n what way if any 1s compound E
(cortisone) superior to the mfimtely less expensive salicylates
and of what real value 1s 1t if the cardiac complications are
not prevented controlled or healed?  They also pomted
out that many false deductions had been made as to the
efficacy of certain measures 1n rheumatic fever because so
few careful observations had been made on the natural course
of the untreated disease They expressed the hope that
cortisone would have a beneficial effect on the cardiac muscle
and valves 1n view of 1its effect on the polyarthritis and tachy
cardia and stated that their results were encouragmg

The question as to whether cortisone and ACTH are superior
to salicylates in rheumatic fever has not yet been answered
At first supplies of the hormones were so small that few studies
could be undertaken but more recently publications have been
appeanng 1n greater numbers Massell and his colleagues
(1950b) reported on 10 patients with severe rheumatic fever
and carditis treated with ACTH  The mimmal daily dose to
suppress symptoms was found to be between 20 and 50 mmllt
gramsaday All but 1 of the 10 patients improved remarkably
and the rheumatic process became quuescent 1n 5 of the patients
in periods of 4-10 weeks There was a tendency for the
hormone to cause retention of flids and other adverse effects
reported were mental depression abdominal cramps acne
rounding of the face and headache

From Canada a case of rheumatic pancarditis was reported
(Bell Bell and Wilson 1950) in which a lugh mitial dose of
cortisone was administered after sahicylates had failed to affect
the fever  Within 48 hours after the hormone had been started
the temperature became normal and the gallop rhythm and
friction rub had disappeared  After 16 days the drug was
discontmued with relapse of fever and arthnitis and return of
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gatlop rhythm which was suppressed by a further months
treatment at a lower dosage Barnes (1950) studied acute
rheumatic fever dunng the first attack m 10 cases 7 were
treated with cortisone and 3 with ACTH  Cardhac enlargement
was not seen after discharge from hospital for a pertod of
10 months but 5 patients had developed apical systalic murmurs
In patients studied duning recurning atfacks of acute rheumatic
fever there was reduction m cardiac size dunng cortisone

3 raton He luded that cortisone and ACTH can
suppress the acute mamifestations of the disease m 3 weeks or
less but 1 8 of 14 patients there was reappearance on stopping
the drug Barnes considered that cortisone and ACTH
should be planned to mamtam suppression of the acute mans
festations of rheumatic fever until sts wnherent duration 18
over as the course of the disease did not appear to be shortened
Nesther hormone was observed to prevent recurrence nor o
modify pre exisung chrome valfvufar damape and the asso
crated cardac hypestrophy

Dorfman and his colleagues (1950) reported a striking
chnical effect on long standing rheumatic fever with ACTH
therapy and that a decrease 1 the non specific hyalurontdase
infubttor paralieled the chmcal wnprovement Massell and
Warren (1950} later reported on 20 cases many of them severe
The imuial response to ACTH was impressive and pertcardius

b dules and other th also
frequently disappeared dunng hormone therapy  Withdrawal
reactions with clinical manifestations or rheumatic fever or
with only a fise tn the sedimentation rate were sometimes
seen when hormone therapy was completed  In most but not
all such mstances these signs subssded spontancously over
varying pertods of time without any further treatment  They
expressed the hope that if therapy was begun early in an attack
of rheumstic fever cardiac damage mught be lessened or

prevented

Farly admustration
Barnes {1951) has concluded that the effect of these hor
mosnes on rheumauc fever depends on several factors the
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most mmportant of which 1s early admmustration If the
disease has been present for 3 weeks or more there may be
cardiac murmurs which are not abolished If ACTH or
cortisone 1§ _gven early 1n the acute attack polyarticular
of ure and 1ncreased heart rates
are abolished 1n 1-5 days Prolonged P-R intervals decrease
m a week and the sedimentation rates begin to fall Ths
author believes that rheumatic fever has an inherent duration
which vanes from imdividual to individual and does not
consider that this 15 shortened by the hormones He behieves
they may dumumish or prevent chronmic cardiac heart disease
although as he nghtly states 1t must be some years before 1t
can be established that permanent cardiac damage has been
prevented None of his cases showed significant elevation of
blood sugar Rounding of the face was seen m several
None of them developed heart failure or had an exacerbation
of previously existing heart farlure duning treatment Kuttner
and hss colleagues {1951) have reported much less good results
n 18 patients with severe rheumatic carditis  In spite of an
wmprovement 1n the general condition and subsidence of the
acute carditis n the early stages of treatment there was relapse
m most on withdrawal of the hormone necessitating further
courses Murmurs ndicative of orgamc heart disease were
present n all 12 patients treated duning the first attack 2-9
months after cessation of therapy  Signs of hyperadrenalism
were observed frequently but in every instance they disappeared
gradually after the drug was stopped
Aronson Douglas and Lewss (1951) have reported on 2
cases of Sydenham s chorea studied dunng cortisone adminis
tration for 2-3 weeks In neither case was the course of the
disease favourably affected Wilson and Helper (1950) have
studied the effect of ACTH given 1n normal dosage over the
short period of 1 week 1n acute theumatic carditis and have
followed these patients for some months afterwards They
conclude from their observations that duning the acute exuda
tive phase—oedema and swelling of the ground substance

of y cells and d capillary
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gallop thythm which was suppressed by a further months
treatment at a lower dosage Barnes (1950) studsed acute
rheumatic fever durning the first attack m 10 cases 7 were
treated with cortisone and 3 with ACTH  Cardiac enlargement
was not seen after discharge from hospital for a pertod of
10 months but 5 patients had developed apical systolic murtmues
In patients studied during recurring attacks of acute rheumatic
fever there was reduction m cardae size durmg cortisone

d ation He luded that cortisone and ACTH can
suppress the acute mamfestations of the disease i 3 weeks or
fess but 1n § of 14 patients there was reappearance on stopping
the drug Barnes considered that cortisone and ACTH
should be planned to maimtam suppression of the acute mant
festations of rheumatic fever untif s inherent duration 18
over as the course of the disease did not appear to be shortened
Neither hormone was observed to prevent recurrence nor to
modify pre existing chrome valvufar damage and the asso
cated cardiac hypertrophy

Dorfman and his colleagues (1950) reported a stoshing
climcal effect on long stapding rheumatic fever with ACTH
therapy and that a decrease 1 the non speatfic hyaluromdase
mhibitor paralieled the clincal ymprovement  Massell and
Warren (1950) Jater reported on 20 cases many of them severe
The mhal response to ACTH was wmpressive and pericarditis
subcutaneous nodules and other rheumatic manifestations also
frequently disappeared dusing harmone therapy ~ Withdrawal
reactions with clinical manifestations or rhewmatic fever or
with only a rise i the sedimenfatton rate were sometimes
seen when hormone therapy was completed  In most but not
all such instances these signs subsided spontaneously over
varymg peniods of nme without any further treatment  They
expressed the hope that if therapy was begun early i an attack
of rheumatic fever cardrac damage might be lessened or

prevented

Early adminstration
Barnes (1951) has concluded that the effect of these hor
mones on rheumatic feves depends on several factors the
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meagre supplies of the hormones at that time and ponted out
that their study was offered as an nvestigation of the physio
fogical effects 1n rheumatord arthrtis The therapeutic
mplications were specifically avoided

The antecedent work which led to the tmal of cortisone
m rheumatord arthritis was embodied 1n the report  Improve
ment 1 this disease during jaundice and pregnancy had
suggested the existence of an  anti rheumatic substance X
possibly an adrenal hormone The authors stated that thewr
interest m Kendall s compound E was recorded in January
1941  The difficulty of 1ts production made supplies so scarce
that none was available for trial at that tme By a combined
effort of considerable magmtude the chemusts of the Mayo
Clime and of Merck & Co Inc evolved a method of partial
synthesis with an mmproved yield and supplies were made
available for study m 1948

It soon became obvious that these hormones had a striking
effect m rheumatoid arthritis and the Mayo Clnic invited
5 physicians who were known to be extremely critical of any
claims for the successful treatment of rheumatord arthritis
to see the investigations and each was given sufficient cortisone
to treat 1 case under their own control One of the most
dramatic moments at the International Congress of Rheumatic
Diseases 1n New York wmn June 1949 was when after Hench and
Kendall had read their papers on this subject these 5 physicians
one after another confirmed the effects of this drug in their
own cases After the Congress we were able with many
other physicians to go to the Mayo Clmic and see this work
and were shown cases of rheumatoid arthritis before and after
admunistration of these drugs Dunng 1949 there were a few
reports from other centres 1n the Umted States of America
on small numbers of patients with rheumatoid arthntis
These confirmed the findings of the Mayo Climc group both
with regard to the effects of the hormones and the prompt
relapse when they were withdrawn In the following years
many larger series treated for long peniods were reported from
the Umted States
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permeability—treatment results sn termination of the acute
mflammatory process

Bywaters and Dixon {(1952) studied these hormones m cases
of acute theumatic fever  They report that they cannot regard
the hormones as other than powerful and expensive suppressive
agents which like other powerful remedies can also produce
severe and undesirable disturbances of the body s equilibnium
They conclude that the supp ve action mn 1} 1c fever
m childhood 15 simular to but rather more powerful than
that of the sahicylates

As has been seen from the above there 15 yet no answer to
the vexed question as to whether cortisone and ACTH are
much superior to sahcylates m the treatment of rheumatic
fever

1 an attempt to answer this the Medical Research Councils
of the United States of Amenca Canada and Great Batamn
are undertaking jotnt trials at selected centres i each country
and 1t 13 hoped that thewr results will furmsh definte evidence
on this pomt within 1-2 years

RHEUMATOID ARTHRITIS

Imtroduction of cortisome and ACTH

In the sprng of 1949 Hench kendall Slocumb and Polley
of the Mayo Climic reported on  The effect of 2 hormone
of the adrenal cortex (17 bydroxy 11 dehydro corticosterone
(compound E)) and of putuitary adrenocorticotropsc hormone
on rheumatoid arthrsts In this article the remarkable
effects of compound E (cortisonej and ACTH on the course of
rheumatotd arthritis were announced for the first ime  This
preliminary report embodied the results of 6 months expenence
of the effects observed 1n 14 patients who secetved cortisone
for varying peniods 2 of these patients also recerved ACTH

It bluntly announced at the begmming that 1n every case
mprovement mn chineal features and w the erythrocyte sedi

mentation sate began within a few days Prompt relapse
generally folloved withdrawal of the hormone  Results were
essentrally similar with ACTH “The authors stressed the
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cases assessment of joint tenderness and range of movement
and functional tests such as walking climbing stairs putting
on a coat and mounting a chair

These steroids were used by intramuscular njection and an
1nert matenal (cholesterol) was used as a control  The clinical
results were umformly negative however

Chinieal effect in rheumatoid arthritis

The chinical response to cortisone and ACTH 1s similar
and if the omgmnal dose schedule used by Hench and his
colleagues 1n 1949 1s followed with cortisone 300 mulligrams
on the first day 200 milligrams on the second and 100 milh
grams on succeeding days will be dramatic n almost every
case unless there 1s extensive permanent jomnt damage Janus
(1950) has evolved sensttive and reliable methods for studying
some of the features of rheumatoid arthntis such as jont
blood flow and finger tip skin temperature and has shown that
1 smtable patients a response to a single dose of cortisone
and ACTH can be measured The first component of
theumatoid arthnitis to be affected 1s stiffness and the first
patient treated at the Mayo Chimic (in June 1949) observed 1
feel as 1f my limbs have been unlocked  This often occurs
within a few hours and always in 1-2 days and 15 quickly
followed by relief of pam with a marked fall 1n the amount of
analgesic required  One of the early effects noted with relief
by the patients 1s that they can sleep through the mght without
being woken with pamn  Soon afterwards usually within a
day or so on high mmtial dosage patients with rheumatoid
arthritis on cortisone or ACTH find they can achieve certain
movements that may have been too painful to carry out for a
long time One of the authors early cases who had been
unable to hold a cup of tea could hold a pot with 1 hand on
the second day another who had been bednidden could get
out of bed alone on the third day and a third who had been
unable to take a bath unaided for 2 years could do so on the
eighth day This increased mobility 1s stnking both to the
patients and observers and a woman who had been unable to
Jump at all could do so 40 times 1n a munute by the tenth day

37



RHEUMATIC AND COLLAGEN DISEASES

MARRIED FEMALE AGED 49 RHEUMATOID ARTHRITIS MHYEARS
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FiG 2 —Chmical effects of cortisone 1 rheumatoid arthnits 1n a short
trial companing 1t with injections of an mert substance (cholesterol)
(By courtesy of the Briuush Medical Journal

During 1950 a small supply of cortisone was made available
1n Great Britain and 1t became possible to undertake the first
European climcal trial of cortisone mn 5 patients with active
theumatowd arthnis for a pened of 10 days each (Copeman
and his colleagues 1950) The results showed clearly the
clinical effects of the hormone even over such a short period
as 10 days  Since then selected cases of rheumatoid arthrtis
have been studied for longer periods on conttnuous adminis
traton (Copeman and his colleagues 1952)

Other steroids

During the previous year this group had carried out trals
of other available steroids 1n this disease 1n which 1t 1s notort
ously difficult to assess improvement as has been pointed out
by Quin, Mason and knowelden (1950) Criteria used 1n
assessing the results were recorded nterviews before duning
and after treatment filming of certan movements in selected
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improvement 1n the jomnt conditton there 1s also a response
m the general features of rheumatoid arthriis Fever and
tachycardia subside and the lassitude which 1s such a feature
of this disease 15 abolished Instead the patients exhibit
euphorta and 1t 1s often difficult to be sure how much of this
15 due to relef of pamn and how much to the action of the
hormone Because of this euphomna 1t may be difficult to
assess the degree of improvement and show the importance of
the careful assessment of tenderness joint movement and
stmple functional tests such as the strength of the grip (measured
by a blood pressure apparatus) and the ability to perform
simple timed functions such as walking a measured distance
or rasing the arms a certamn number of times  These assess
ments are of particular value when the dose 15 to be lowered
to a maintenance level for then the patient fearful of a relapse
may over emphasize any discomfort and this can be checked
by tests such as those mentioned above In general 1t 15
mportant to choose the tests mdividually according to the
patient s particular disabilittes  No single quota of tests can
possibly be satisfactory if mndiscnminately used In addition
to the feeling of general well bemg there 1s an mcrease in
appetite which may become voracious and even 1n the absence
of evidence of sodum retention there 15 a gamn in weight m
most cases
ACTH produces the same effects as cortisone 1 active
theumatoid arthntis  With high 1mtial dosage the results are
dramatic and with lower doses more gradual The schedule
we have found satisfactory for the carly stages of adminis
tration 1s 80-100 milbgrams each day split into 4 imjections
There 1s not only adequate confirmation from very many
sources of the effect of these hormones on the clmical aspects
of rtheumatoid arthrttis but also that on withdrawal of the
drugs there 15 almost immediate relapse of the arthritis to its
former actvity or even an increased activity  If the hormone
1s stopped suddenly without a gradual reduction 1n dosage
lhere are in addition severe effects compnising asthenia severe
and even latory collapse but even with
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However such dramatic results on the high mstial dosage
are not entirely to be desired when one 1s planning what may
have to be an indefi pertod of ad ation of these drugs
w rheumatord arthntis  The pateent 1s often disappomted
that the improvement 1s not continued at the same rate when
the dosage has to be Jowered to a mamntenance leve] and there
1§ & real danger that n attempung to perform movements
that have been demted them for months or years they may
stram muscles weakened by the disease We have had a
number of sp d ankles m 1 who have a pted to
walk too fast too scon a snapped finger tendon after a
wvigerous tnal of hand movements and an early case who had
been unable previously to leave her house tripped and broke
her nose on her first outing

Because of this we now prefer to avord the dramatic response
achieved by the high 1mual dosage and recommend 100 milic
grams a day in divided oral dosage at the beginming  On thus
schedule there 1s a slower improvement and st 1s usually 5-7
days before the pauent notices any marked relief We continue
with this dosage until the patent s comfortable Boland
and Headley (1951) found that cortisone by the mouth was
highly effective 1 surpressing the actvity of rheumatord
arthntis m 22 of 23 cases and Ward and s colleagues (1951)
that oral ad; 100 Was D le to mt
myection w99 to 100 cases

Jomt tenderness disappears shghtly more stowly than pain
and reduction 1 artweular swellmg 15 usuatly slower in appcar
mg and may not be } ling and efft
disappear rapidly and complezely Within a few weeks mmid
flexion deformities of the elbows and knee jomnts may be
corrected  muscle strength ceturns more slowly  In severe
and Jong standing cases swelling and effusion particularly of
the knee joints may persist m spite of prolonged admumstration
but they are usually painless It must be realized from the
outset both by the patent and the physician that destructive
deformities and ligamentous calarfication are ot altered by
these hormones however farge a dose 1s given  As well as the
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MRS 8 AGED 48  RHEUMATOID ARTHRITIS S YEARS
[E2]

Fic 3 —Cortisone therapy ~ Low imitial dosage  Relapse at ninth
week when oral dose was reduced too quickly and shght relapse at
muineteenth week after changing to oral therapy m insufficrent
dosage (By courtesy of the Bruush Medical Journal )

the 1mitial course suggesting the effectrveness of the drugs
does not dimumish m successive courses  In the authors view
the great disadvantage of such a programme would be the
lowering of the patients morale by successive relapses and
the fear that he may not respond to further treatment

Edstrom (1949) has pted pitwitary ol on 1n a
series of cases and was reasonably mimpressed with this though
the rise 1n 17 ketosterord excretion in each case was short lived

Thorn (1951) has pomted out that an intravenous mnfusion
of 20 milligrams of ACTH 1 glucose lasting 8 hours or more
produces a physiologic response equal to 200 mulligrams of
intramuscular ACTH given intermuttently This method has
been tried 1n the hope of some lasting benefit but the relapse
has in most cases been rapid and did not prove of practical
benefit :n the management of rheumatord arthritis (West
London Hospital Report 1953)
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gradual withdrawal the disease relapses almost mevitably
within a few weeks to its former activity  There 1s no evidence
up to date that ether hormone affects the length of activity
of rheumatoid arthritis though they suppress 1t while they
are bemng given In some senies of published cases 1 or 2
patients have retamed therr improvement for some months
and 1t seems that every now and again the onset of a remission
comerdes with the cessation of admunistration  Pateents
respond to repeated courses of treatment in the same way
as the imtial course  Apart from a few published exceptions
most patients who respond to cortisone will react 1n the same
way to ACTH and wice versa Hench has emphasized that
the suppressive effect of cortisone and ACTH 1n rheumatoid
arthritis 1s present only dunng their admumstration by the
analogy of a fireman who wears an asbestos suit when he enters
a fire So long as he wears the suit he will be protected but 1f
he takes 1t off before the fire has died down he wili be burnt

This fact raises the problem of maintenance dosage forin a
chronic disease such as rheumatoid arthnitis this may have
to be of indefinite duration

Maintenance dosage

It will be seen from the previous remarks that the problem
of maintenance dosage 1s one that has to be faced 1n every
case of rheumatoid arthntis treated It must be assumed
in every case that there will be a relapse when the drug 1s
stopped and many methods of admimstration have been
investigated 1n research centres throughout the world to try
and solve thus problem but so far 1t must be admitted without
great success Hench (1950) has suggested various schemes
of dosage—repeated courses alternating courses of ACTH
and cortisone a combination of both hormones mn short
courses and windefinite mantenance dosage

Stone Spies and Niedermerer (1950) have reported on a
tnal of intenal therapy with ACTH and cortisone The
longest remisston obtamed was 4} months but they encountered
mmmal side effects and found that the rehef of symptoms
after each course of therapy was as great as that following
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16 32WEEKS MISS KH AGED 55 RHEUMATOID ARTHRITIS 4YEARS
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— 1 response to cortisone 1n rheumatoid arthrts (B courfesy
fro ‘:,/ )E:l%i:anmg:l of Rheumatic Diseases Vest London Hospital)
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MRO AGED 44 RHEUMATOID ARTHRITIS 12 YEARS
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16 5 —Showing the clirucal and metabohic responses 1o ACTH 1By
courtesy of the Department of Rheumatic Diseases West London
Hospual y

‘We have had some experience of the prolonged observation of
cases of rheumatoid arthntis treated with continuous cortisone
(Copeman and his colleagues 1952) and ACTH for many
months and a small senies of cases who have had cortisone
continuously for I8 months These cases were carefully
selected and had suffered from active rheumatod arthoius for
at least 6 months and 1n most cases much longer In all of
them the disease had failed to be suppressed by other measures
such as rest sahicylates phystotherapy and gald salts  They
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Boland and Headley {1950) have reported on a substantial
series of cases given contmuous cortisone admumstration
for many months some for as fong as 15 months and therr
findings are encouraging They state that as the hormone
suppresses theumatic activity but does not cure the disease
it appears that if the anti rheumatic effects are to be sustamed
cottisone must be given continuously  As these anthors state
much more knowledge will have to be accumulated before
the answer 1s known as to whether prolonged dosage for years
1s safe and effective  From their sertes 1t 1s evident that wath
careful supervision some severe cases and most less severe
cases of rheumatoid arthnuis may be kept under adequate
chinical control for long periods with smaller maintenance
dases of the hormone ranging from 32 to 65 mulligrams a day
providing larger doses to suppress the disease have been used
mtially  Comparatively few unfavourable teacttons were
encountered and contrary to the apprehension expressed by
same physicians that permanent adrenocortical atrophy would
{oflow prolonged admumstration they found no evidence
of this

Ward and his colleagues (1953} from their large expersence
at the Mayo Chmc conclude that the oral administration of
cortisone m small doses unless sigmficant side effects occur
appears to be useful for the long term management of the
disease

Freyberg and his colleagues (1951) nvesngated prok
cortisone treatment for rheumatowd arthnitis and conclude
that iz many patients a good partial suppression of the disease
can be mantamed on 75 milligrams of coruisone given each
day orally Usually this amount of steroid 1s well tolerated
and mnor undesmed effects can be controlfed  In 14 per
cent of thewr 44 cases treatment had to be stopped because of
serious side effects and they do not consider corusone should
be ysed on a marmtenance dosage if more than 75 mithigrams
a day arc requred  Relapse occurred i 83 per cent of therr
cases on withdrawal They conclude that coruisone should
nat be used as sole routine treatment for theumatond arthritis
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MR O AGED 44 RHEUMATOID ARTHAITIS 12 YEARS
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FIG 5 —Showng the chiical and metabolic responses to ACTH  (By
c;;um:v’ of the Depariment of Rheumatic Diseases W est London
ospual y

‘We have had some expenence of the prolonged observation of
cases of rheumatoid arthnus treated with continuous corhisone
(Copeman and tus colleagues 1952) and ACTH for many
months and a small series of cases who have had cortisone
contmuously for 18 months These cases were carefully
selected and had suffered from active rheumatord arthritis for
at least 6 months and 1n most cases much longer In all of
them the disease had farled to be suppressed by other measures
such as rest salicylates physiotherapy and gold salis  They
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MR O AGED 44 RHEUMATOID ARTHRITIS 12YEARS
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FiG 6 —Corusone therapy  Previous improvement with ACTH and
relapsed to 50 per cent Hhgh immal dosage and adequate
suppre won of arthnts a1 oral mamtenance dosage of 6215
mlhgrams a day  (By coursesy of the  Brush Medical Journal )

were all regarded as severe cases smce they could not carry
out their normal occupations and had already become depen
dent on others  These selected patients described themselves
as crippled though since the joint changes as studied radto
fogically were often mummal much of thew disability was
potentially reversible It was cmphasized to these patients
that the aum from both the physician s and the patient s point
of view must be to keep them comtortable and able to work
on as fow a dose as possible pormting out that only m this way
1s there any hope of eventually stopping the drug  In some cases
we have msisted 59 Jowering the mamntenance dose and often
after a short recurrence of symptams thus has proved effective
The average mamtunance dose used by Copeman and his
colleagues has been 50-75 muthpgrams of oral cortssone a day
and 40-60 muthgrams of ACTH
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Almost all our reported cases have returned to an mde
pendent life and are working many in their previous occupa
tions but some 1n hghter ones  The housewves who form the
majonty of the cases are able to do their housework once more
though m some help has to be obtained for heavy scrubbmg
where kneehng 1s involved

The maintenance dose necessary to keep ¢ patient comfort
able vanies considerably from case to case but the requirements
of anv single individual vary within a small range—about
25 milhgrams No case has so far become refractory on
prolonged admimstration It was also found that the dose

q do not nse d a fear expressed by some
physicrans 1n fict the mamtenance doses show a tendency
to fall shghtly on prolonged admumstration

One cannot fail to be mmpressed with the fact that patient:
who have been cnppled by festations of rh d
arthntts which are potentially revershle can be enabled to live
an independent fife once more and 10 most cases can earn their
lving on continuous admimstration of these hormones
Whether there 15 danger of ncreasing damage to the jomts
or 1o the endocnine or other systems 1f this 1s carried on
wndefinitely 1s as yet unknown

Long-acting ACTH

A short expenence of long acting ACTH has been promising
and m some patients { mjection of thns preparation has Jasted
for 36 hours Minor side effects have occurred but 1n no case
have they necessitated stoppmg either drug and they have
usually been avorded by lowermg the dose In only 2 cases
has the disease gone 1nto remussion and 1n each case this was
discovered by Tepeatedly lowenng the dose until eventually
complete withdrawal was effected  The remusston in each
€ase 15 sull present many months after withdrawal (West
London Hospital Report 1953)

Adverse physiological effects produced by the hormones (side-effects)

fh would seem appropriate to discuss these under the heading
of rheumatoid arthnitis for most of them have been studied
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m this condition, although they also occur m the course of
admimsstration 1 other diseases

Cortisone and ACTH are potent hormones which, as has
been pointed out are capable of mfluencing 2 wide varety of
physiological functions  While they exert beneficial action on
certamn rheumatic and other syndromes undesirable metabolic
and chnical signs of adrenocortical hyperfunction may also
attend their use  In the early days of research with these drugs
alarmung reports were circulated about the undestrable side
effects produced by them With further study 2 more rational
outlook has been adopted and we agree with Hench who says

they are now features generally to be respected but not
greatly to be feared In most cases precautions can be
taken to prevent thetr occurrence

Psychic changes

Defimite mmprovement in the mental outlook of patients
almost always occurs while corttsone and ACTH are being
admimstered and sometimes an exaggerated sense of well
bemng may develop As would be expected mn a chromic
disease such as rheumatoid arthnitis with the fear of perma
nent cuppling always present dramatic rehef of pamn and
disability generally results 1n a return of self confidence and
often 1s followed by an optimstic elated mood with an accelera
tion of the tempo of mental and physical activity which may
be termed euphorra In most patients this 1s no more than
a normal sense of relief when the evidence of a long standing
disease has been rapidly suppressed

Rome and Braceland (1950) have observed the large number
of patients with various conditions being mvestigated at the
Mayo Climic and divide the patients psychiatnc responses
nto 4 groups

(1) Those who express ther relief 1n beng free from pam
often for the first time for months or years and 1n the lessening
of disability obtain a rejuvenated hope of hving a normal
Iife once more  This 1s the reaction seen i the vast majornty
of patients
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(2) Those who 1n addition to the relief from fear of bemng
crippled show an elaboration of stimulation and some degree
of exmbitiomsm ~ Such patients are anxious to show everyone
they meet the extraordinary effect of these drugs and tend to
tire themselves by testing their new powers of performance
An example of this was seen 1 a girl with rheumatord arthnitis
who had been unable to have a bath by herself for many
months  When she was able to do this she had six baths in
one day as she said  to make sure I could really do 1t

(3) Those who have a history of previous psychological
conflict and may have expenenced mild hypomama or mild
depresston or both before the onset of treatment In this
group previous personahty disorders may be exacerbated by
the hormones and such patients may develop phobias or
ntuahstic behaviour They suffer particularly from moods
of fearfulness lest they may cease to respond to the hormones

(4) A small group composed of patients with a pre psychotic
personality  Periods of psychosis have been seen 1n some of
this group particularly i diseases n which psychosis may occur

Thus 1t 1s tmportant that a careful evaluation of the patient s
personality and family history should be carried out where the
use of these hormones 1s contemplated and if there 1s a pos
sibility of psychosis they should be withheld

The authors and therr colleagues have not encountered
any psychosis in their senies but have been careful to select
cases with mental stability for longterm adminstration
Some patients complained temporanly of shight exhaustion
and apathy and occastonally a feehing of quick temper and
tenston has been noted on high dosage There has been an
absence of euphoria and 1n no case has msomma been a
promimment symptom Some pattents have complamned of
transient morning headaches

Sodwm and water retention

Although cortisone and ACTH have comparatnely weak
clectrolytic activity compared with other adrenal steroids
such as desoxycorticosterone and compound S they can cause
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in this condition, although they also occur mn the course of

i ration 1n other ¢

Cortisone and ACTH are potent hormones which as has
been pointed ont are capable of influencing a wide variety of
physiological functions  Whle they cxert beneficial action on
certain rheumatic and other syndromes undestrable metabolic
and chimeal signs of adrenocortical hyperfunction may also
attend their use  In the early days of research with these drugs
alarming reports were crculated about the undesirable side
effects produced by them  With further study a more rational
outlook has been adopted and we agree with Hench whao says

they are now features generally to be respected but not
greatly to be feared In most cases precautions can be
taken to prevent their occurrence

Psychie changes

Definite improvement 1n the mental outlook of patients
almost always occurs while cortisone and ACTH are being
admmstered and sometimes an exaggerated sense of well
being may develop As would be expected mn 1 chrome
disease such as rheumatoid arthnius with the fear of perma
nent crippling always present dramauc rehef of pan and
disability generally resuits 1n a return of self confidence and
often 15 followed by an optumstic elated mood with an accelera
tion of the tempo of mental and physical activitv which may
be termed euphona In most patients this 15 no more than
a normal sense of rehef when the evidence of a long standing
disease has been rapidly suppressed

Rome and Braceland (1950) have observed the Jarge number
of patients with various conditions bewng investigated at the
Mavo Chnic and divide the patients psychiatric responses
wmto 4 groups

(1) Those who express their relief 1n beng free from pamn
often for the first tume for months or years and m the lessequng
of disability obtain a rejuvenated hope of lving a normal
life once more  This 15 the reaction seen 1n the vast majority
of patients
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1t has been recommended that this be treated by administering
ex{ra potassium 1n the form of either the chloride or the mtrate
m a dosage of 1 gramme up to 15 grammes a day by mouth

Hyperglycaenna

Physiological studies have shown that cortisone and ACTH
exert their main effect on carbohydrate metabolism and that
they will produce hyperglycaemia 1n force fed rats In
Addisons disease cortisone has been found to lessen the
sensitivity to msulin and to intensifv hyperglvcaemna  The
glycogen storage 1n the liver has been shown to be increased
This ammal work has emphasized the possibility of the
hormones producing a diabetic state 1n susceptible patients
However Ingle (1950) has reported that n animals this effect
may not be sustamed throughout prolonged admistration
and that the normal ammal 1s capable of adaptation to a
continued diabetogenic dose and that glycosunia may disappear
The amounts of the drugs used to induce frank diabetes 1n
rats are many times greater for their relative weight than those
used therapeutically n man It has been suggested that apart
from the effect on carbohydrate metabolism there may be
2 other mechamsms which play a part sn producing glyco
suna when these hormones are used a deficiency of the
msuhn producing mechanism and a lowenng of the renal
threshold for sugar and 1t has been reported (Conn Lous
and Wheeler 1948  Sprague and his colleagues 1950) that
pronounced glycosurta has been found with only mild hyper
glycaermia  In view of these effects of cortisone and ACTH
precautions must be taken to exclude abnormal carbohydrate
metabol\sm n patents \\\th theumatowd arthritis 1w whom

ration 15 ¢c d This must be done particu
larly where there 1s a family history of diabetes It 15 our
routine to enquire particularly on this pont and f there 15
any likelthood of a pre diabetic state being present to do a
carbohydrate tolerance test The unne should be tested for
sugar before and durning treatment as a routine Cases of
rh d arthntis and diab have been successfully treated
wnh cortisone and ACTH where the seventy of the jomt
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sufficient retention of sodium chloride and water on occasions
to cause oedema  We have seen this to 4 munor degree duning
the early stage of hormone admmistration particularly on
high dosage and subsidence of the oedema later without
change of dose The matter has been clanfied by the work
of Sprague and his colleagues (1950) who found 1n balance
studies that there was a prompt retention of sodum and
chlonde during the first few days on these drugs followed by
mcreased excretion so that the balances became negative
while the hormones were stll being given  Levitt and Bader
(1951) have carried out water metabolism studies by deter
mining the nuhn space distribution during admimstration
of cortisone and ACTH Their work suggests that the
hormones produce a transient but significant shift of water

sodwm and chlonde nto the measurable extracellular space
From the chinical aspect this condition usually adiusts stself
by a brisk dwresis after about 7 days but 1t may complicate
treatment 1f high dosage has to be continued for a prolonged
peniod  The water retentton can be detected 1f a careful
watch 1s kept for any rapid gain 1n weight or for the presence
of oedema which occurs most commonly round the ankles
or in the pre tibial area but 1n severe cases mav be seen as
ascites and hepatic or pulmonarycongestion This fluid retention
can usually be controlled by restricuing the salt intake and 1f
prolonged high dosage 1s contemplated this should be main

taned at less than 1 gramme daily with restnction of fluid
mtake n addinton If these measures do not suffice then
mercunal dwretics can be used as long as there 18 no renal
damage present

Potassium deficiency

In balance studies cortisone and ACTH have been shown
to cause mcreased excretion of potassum This has been
reported to occur during admumstrauon and manfest tself
1n the form of generalized weakness and the production of
a metabolic atkalosis with hiecough and motor weakness
The electrocardiogram will give evidence of hypopotassacma
by depression of T wave S T segment and the S-T junction
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downy hair just below the normal hair hne of the cheeks
Pigmentation of the skin could possibly anse from contamina
tion of ACTH with an anterior pitwitary melanin producing
hormonc and 1t has been observed to appear rather like a
prolonged bronzing from sun burn 1n 2 cases with continuous
administration of ACTH over long periods

Other unpleasant effects

During the early days of cortisone investigations where the
drug was given by mjection a number of cases were seen 1n
which deep abscess formation occurred 1n the buttocks follow
g mjection This danger has been removed now the drug
1s given by the mouth The authors saw one such abscess
occur during treatment with long acting ACTH

Tuberculosis

There 15 evidence that tuberculosis 1s exacerbated by the
use of these hormones Hart and Rees (1950) have reported
that prior admimstration of cortisone to muce resulted in
exacerbatton of infection with Kochs baciflus and a hgh
mortality Other workers (Spain and Molomut 1950) found
that giving 5 milhgrams of cortisone daily to gumnea pigs
2 weeks after infection with tubercle bacilh resulted 1n lesions
which were more widespread than in the control group  For
the present care should be taken to exclude present or recent
tuberculous nfection 1n patients where the use of these drugs
15 contemplated and any evidence of this should be regarded
as an absolute contra indication to the use of either cortisone
or ACTH

Peptic ulcer

It has been reported (Gray and his colleagues 1950) that
these drugs cause activation of healed or quiescent peptic
uleers by increase 1n gastric acidity and by the concentration
of pepsin mn the gastric juice and that they may cause perfora
tion and haemorrhage in peptic ulcers It 1s not yet known
how great 15 the misk of ulcer activation for by now large
numbers of patents both in Great Bntain and 1n the United
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condivon has made this necessary and 1n such cases the snsulim
fequirements rise mevitably  Sprague (1951) has concluded
that the effects only persist as long as the hormones are beng
piven or for a short tme afterwards If glycosuna occurs
durmng the course of admumstration the dosage should be
reduced, unless this 1s impracticable 1 which case it may be
controffed by diet or if necessary with msulin

Abnormal deposition of fat and skw changes

Attention has been drawn to the localized thickening of the
tissues o the face nech or trunk which occur in Cushings
syndrome and similar but much less pronounced effects which
may appear dunng the admmstration of cortisone and ACTH
The first 15 rounding of the face and 15 a common event n
patients beng treated with these hormones In ss mulder
grades 1t s often difficult to determine whether this 1s merely
the restoration of the normal appearance owing to the sup
pression of the disease and rehef of pain but where 1t 13 more
marked 1t may amount to 2 moon face and patients on a
gh dosage for prolonged perods frequently havea  bloated
appearance  There ts ro doubt that as in other phystofogseal
aspects with these hormones there may be a process of adapta
t1on to the hormones and we have observed cases wath defimite
moomng of the face during early admimstration who have
resumed & normal appearance without any change of dose
Deposits of fat may appear 1 other situations and a common
one is over the lower cervical and upper dorsal vertebrae
where it conststutes what has been termed the  buffalo hump
Another place where extra fat may be promunent & the supri
clavicular fossae and we have had one case m which this has
been pronounced  Increase of fat i the abdomen and buttocks
with the occurrence of strise has also been observed  Skin
effects such as acne and hirsutics have been descnbed and
are presumably the result of andsogerne effects of the hormones
We have seen mild acne of the chin and shoulders which
occurred 1 association with a moon face and both were
ehmunated by lowering the dose of cortisone Hursuttes 1n
the authors experience fas been himited to a fine growth of
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his colleagues (1950) with large doses of cortisone and ACTH
for long periods 61 per cent had adverse effects though most
were muld  Boland and Headley (1950) with 42 patients on
long term admimstration reported 33 per cent with a dosage
of 100 mulligrams a day of cortisone and 8 3 per cent while
a mantenance dose of 65 mulligrams a day or less was given
Derbes and Wesss (1951) have surveyed thus particular problem
tn a number of diseases and conclude that the incidence of
untoward reactions to cortisone and ACTH 1s about 8 per cent
provided patients are carefully selected for treatment and
dosage 15 judiciously determined From our own experience
we would agree with this figure

There 1s no doubt that the number of side effects encountered
1 patients with rheumatoid arthritis on long term admims
tration drops sharply when the maintenance dose 1s lowered
to 65 milligrams a day or less and that with increasing experience
of the use of these hormones the incidence of undesirable
effects 1s becoming lower 1n the reports which are appearing
from all over the world This 1s probably on account of a
wider knowledge of the technique and possible complications
of treatment  but such effects must be watched for carefully
throughout the whole course of admimstration of cortisone
or ACTH

INFLUENCE OF THE HORMONES ON LABORATORY AND
OTHER TESTS

Erythrocyte sedimentation rates

Sigmificant decrease m the erythrocyte sedimentation rate
occurs usually within a few days after cortisone and ACTH
administration 1s started In some cases this 15 rapid 1
others 1t 1s slower Boland (1950b) has estimated that with
cortisone mn daily doses of 100 milligrams the rates ordinanly
decrease at a speed of about 2—4 millimetres per hour from one
day to the next When the dosage of the hormones 1s reduced
toa level m rh d arthniis the erythrocyte
sedimentation rate rises agawn but levels off below the ongnal
rate (Copeman and his colleagues 1952) (Fig 2)  This has
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States of America have been treated with ACTH and cortisone
with only a few published of gastric dent

Forbes (1952) has treated patients with proved gastric ulcers
with these substances to try and clanfy this point and noted
that with ACTH the ulcers failed to improve radiologcally
and that with cortisone there was healing which did not differ
from healing 1in the control group He concludes that 1t 1s
madvisable to give ACTH to patients with active or healed
gastric ulcers but 1t may be justifiable to admimster cortisone
provided thata careful watch s kept for signs of ulcer activation

Effects on bone structure

There are two important possible effects of the long term
admimstration of these drugs 1n rheumatord arthritis to which
as yet we have no answer One 1s the effect on the joints of
constant use owing to suppression of the disease which enables
the patient to live an active 1f somewhat restricted hfe  Serial
radiological studies over manv vears mav gwve the answer
to thts The other 1s the danger of osteoporosis caused by
the hormones with the risk of fractures As has been men
tioned the hormones may cause 4 negatine mtrogen balance
and cases of spontaneous fractures 1n elderly patients (Boland
and Headley 1950) have been reported on prolonged cortisone
therapy It has been shown that doubling the amount of
protein m the diet (Pearson and Eliel 1950) can change the
mtrogen balance from negative to positive durning cortisone
and ACTH admumistration and Afbright (1943) has noted that
testosterone can eflect a positive mtrogen balance in Cushing s
syndrome

Conclusion

In the early reports on senies of cases of theumatoud arthritis
treated with these hormones the percentage of side effects was
high though the majonity were mild and did not necessitate
stopping the drugs  There 15 no doubt that advunse physio
logical effects are much more likely to occur n women than
men and mn the former those near the menopause are more
Lable to be affected  Of 23 patcnts studied by Hench and
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Cor d and 17 &

The output of corticosteroids 15 imncreased imtrally when
igh doses of cortisone are given but with contmued admims
tration this usually declines to normal levels It 1s suegested
that the imtial increase 15 due to unchanged cortisone which
will give the same reaction With ACTH an increase in
corticord excretion occurs and 1t has been found that up to
half of this 1s hydrocortisone indicating that ACTH stimulates
the adrenal cortex to produce hydrocortisone rather than
cortisone tself

The excretion of 17 ketosterouds 1s decreased at first with the
administration of cortisone and later the level nses slightly
but remains below pre treatment figures in 24 hour estimations

THE PRACTICAL MANAGEMENT OF CASES OF
RHEUMATOID ARTHRITIS DURING ADMINISTRATION
OF CORTISONE AND ACTH

Selection of cases

It must be realized at the outset both by the physictan
admimstering these hormones and by the patient that these
drugs suppress the disease while they are being given but
apparently do not alter the course or natural history of
theumatoid arthntis  Therefore 1f they are to be gtven they
will certainly have to be administered for long periods of months
or years and possibly mdefintely This should be made
clear to the patient Because of this factor other methods of
treatment should always be tried before the use of these
hormones 1s contemplated In the majonity of cases rheumatoid
arthritis can be brought under control by such procedures as
test adequate splinting physiotherapy salicylates and gold
salis It 15 ordianly only when these measures have been
given a thorough trial and failed that cortisone and ACTH
should be considered  However there are a number of cases
m which these measures will fall and rest analgesics and
physiotherapy are unable to prevent the progress of the arthntis
In some patients gold salts will be found to be nadequate
and even dangerous because of renal blood or skin reactions
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been termed the erythrocyte sedimentation rate  escape  and
has been noted bv other workers It has been shown that
there 1s a close relationstup between the ervthrocyte sedimen
tation rate and the level of fibrinogen 1n the blood and the
fall n the sedimentation rate produced by cortisone and ACTH
may be a non specific effect

Blood count

These drugs stmulate the haemopoetic system and 1t has
been shown that in rheumatoid arthritis there 15 a reticulocyte
response during the second week of admumstration with «
nsing haemoglobin and red cell count unul normal levels
are reached A leucocytosis usually occurs with a nse m
polymorphs  The level of lymphocytes may be depressed
Platelets have shown an increase 1n some sertes The fall
n the number of circulating eostnophils to 50 per cent or more
15 a well known phenomenon with ACTH and 1s less marked
with cortisone With the former this occurs 1n a few hours
and with the latter in a few days With prolonged admins
tration there 15 an  escape  of these cells to a normal level
n 2-4 weeks

sheep cell (Rose’s test)
This reaction which 1s positive in about 60 per cent of cases
of active theumatowd arthrius 1s usually discharged by cortisone
and ACTH dunng the period of their admmistration

Jomt fHwd and bopsy
1t has been shown (Clark Ropes and Bauer 1950) that
ACTH ad ration in rh d arthniis causes a drop
1n the cell count of synovial fimmd  The fall in cell count has
also been observed as the result of ntra articular hydro
cortisone (Stevenson Zuckner and Freyberg 1952}  After
several weeks of cortisone or ACTH svnovial biopsies show
reduction of synowial 1nfl but the sy 1 tissucsy
do not appear completely 1o revert to normal
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dosage a period of gradual reduction of dosage, and a
penod of mimmal (maintenance) dosage

Tihial suppressive dosage

When one 1s planmng a prolonged penod of treatment
with these hormones 1t 15 wiser to avord the dramatic effects
which can be obtamned with very high initial doses  Almost all
writers with experience of prolonged admmstration in rheuma
toid arthritis are now agreed upon this point A daily oral dose
of 100 mlligrams of cortisone (four 25 miligram tablets
or four doses of 1 millilitre of the suspension given mn a vehicle
to obscure the bitter taste) spread throughout the day or
80-100 milligrams of ACTH split nto 4 mnyections will produce
clincil mmprovement which 1s obvious 1n 5-7 days This
dose 15 continued until the patient has improved enough to
lead a comfortable Iife and have a reasonable prospect of
returming to work  This level of improvement can be assessed
by the methods already described which are based on the
disappearance of pan and tenderness and the performance of
functional tests Thes stage 1s usually reached in 14-21 days
At this pomnt if the pattent 1s comfortable but there seems hittle
prospect of him returming to work because improvement has
ceased we have in some cases given @ boost dose of 200
mulligrams a day of cortisone and 150 mlhgrams of ACTH
every day for 10-14 days 1n order to gan increased tmprove
ment and to enable the patient to carry out the rehabilitation
which 15 started at the same time as the drugs We have been
1mpressed by the greater value of the gh dosage given at this
stage rather than at the outset This period of boost
1s not necessary 1n all cases and should be avoided 1f possible
as 1t 1s dunng this stage that side effects such as a  moon
face are apt to occur

Period of gradual reduction of dosage

At a stage when the disease process 1s satisfactorily controlled
which may be 2 or 3 weeks or longer the daily dose of cortisone
1s reduced by 12 5 milligrams and of ACTH by 10 mulligrams
ata ime  During this reduction we find that methods of
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to the mefal In such cases where the prospect of bemng
crippled at a relatvely early age 15 evident both to the physician
and the patient the authors consider that treatment with these
drugs 1s justificd 1n the hight of present knowledge

One other point must be made clear with regard to the
selection of patients for the use of these drugs Neither
cortisone nor ACTH will affect permanent jomnt damage
ankylosis will not be altered and roughened jomts will not
be made smoothagamn It must be admutted that 1t 1 frequently
difficult or impossible to assess how permanent flexion defor
mities are and even with radiological damage present we have
been surpnised how much movement may somefimes be
restored to deformed jomnts under the influence of these
hormones There 1s no doubt however, that the use of
cortisone and ACTH with therr wide phystological effects 1s
not justified merely for relief of pain 1n permanently cnppled
patients

We have learnt by expenence to pay particular attention
to the hip jomts 1 this respect Fortunately rheumatotd
arthnius usuvally leaves these unaffected but where they are
damaged such high doses of cortisone and ACTH may be
required that the treatment becomes difficult and occastonally
impractical

Two absolute contra indications to the use of these drugs
are psychosis and active or recent tuberculosis  IT a tendency
to diabetes 1s present they should not be used unless 1t 1s
thought that crippling from the arthntis will occur rapidly
if they are withheld

Dosage

As cortisone and ACTH do not cure rheumatoid arthnitis
but only suppress the disease 1t 1s important that as soon as
the symptoms have been relieved adequately the dose should
be lowered to a level at which this improvement can be main

tained for a prolonged period without the appearance of
The dose schedule should therefore

a period of mtial high (suppressive)
59
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ACTH are bemng carried out and some substances are
promusing  Expenence of certamn preparations has been gamed
m which one jection has been effective for 36 hours and
continued to be so on repeated admimistration for several
months up to date

Avadance of side effects

The success of prolonged treatment with cortisone and ACTH
depends to a large extent on the difference between the sup
pressive dose and one that causes side effects however mild
they may be This vares greatly from case to case and as
yet cannot be predicted 1n any given case Where this margin
15 large administration 1s both simple and highly satisfactory
where 1t 1s small 1t may be extremely difficult to achieve and
mawntain the balance between the control of symptoms and
the incrdence of undesirable effects The commonest com
plication 1s rounding of the face and 1n 1ts mmnor form this 1s
not usually objectionable or at any rate the patient usually
prefers 1t to bemg cnppled with arthritis  When 1t 1s more
severe 1t gives rise to a bloated appearance and this 15 much
disliked by the victims usually women near the menopause
However there 1s no danger 1n this and 1n fact often 1t acts as
a spur to the patient to lower the maintenance dose as it
subsides when the daily amount of hormone 1s reduced

There 15 no doubt that women are more liable to have
minor adverse physiological effects than men who can take
much higher doses One of the minor troublesome effects
in women of middle age 15 a rapid gain m weight without
evidence of fluid retention  Thus 1s partly due to the increased
appetite and may have to be controlled by a lowered dose
and a reducing diet as 1t throws an added burden on the lower
lmb jomnts Patients on cortisone and ACTH should be
weighed weekly so that this tendency can be checked m its
early stages Glycosuria has not proved troublesome 1n our
experience though the urme should be tested for sugar and
ketone bodies at frequent intervals If this occurs it can
be controlled by a slight reduction i dosage
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assessment are important as 1t 1s only in this way that the
lowest maintenance dose can be found The patient knowing
the dose 15 being reduced will be fearful of relapse and will
tend to exaggerate mmor changes Each reduction should be
carried out at intervals of some 5-7 days and as the dose
becomes lower we increase the intervals between lowering
the doses The aim should be to reduce the dose of cortisone
to 65 milligrams a day or less and of ACTH to 60 milligrams
a day or lower and each drug should stll be given 1n divided
doses through the day

Maintenance dosage

Because the majority of cases of rheumatord arthritis wall
require prolonged administration with the hormones as low a
maintenance dose as possible must be found  Although this
may need to be increased temporanly during periods of physical
and mental stress 1t will remain effective 1n most cases for
prolonged pertods without relapses occurring and the dose
requirement tends to become lower rather than higher as time
goes on It should be emphasized to the patient that the
lower the dose the greater the likelihood of being able to do
without the drug eventually and the patients should be en
couraged to use moderate amounts of analgesics if 1t helps
them to lower therr dose requirements and repeated trials of
dose reduction should be carried out throughout admimstra
tton In this way there will be no severe relapses and those
cases going into remission will soon become evident

In most cases the maintenance level will be found to be
between 50-75 mulligrams of cortisone and 30-60 mulligrams of
ACTH a day Some cases require much less for instance
25 milligrams of cortisone and 15 milhgrams of ACTH daily
and some need a lhigher dose It 1s probable that dose require
ments of 100 milligrams of cortisone or 80 milligrams of ACTH
or higher are not practicable for prolonged periods because
of the frequent mcidence of side effects at these levels

The practical difficulty with ACTH for mantenance dosage
1s that the substance has to be given at least three imes a day
by 1yection in order to Jast for 24 hours  Tnals with long acting
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exercises and faradic foot baths should be started if possible
before the hormones and certainly from the onset of treatment
and foot supports may be required to correct deformities
Later as the pain stffness and tenderness 1n the jomts 1s
relieved the full scale of rehabilitation should be undertaken
with exercises faradism to assist these if necessary and re
education 1n walking and other movements The physio
therapist must be warned that pain on movement 1s mimmized
by the drugs and care must be taken not to be too vigorous
with treatment as the patients are often anxious to overdo
movements themselves

Polley (1950) has emphasized the mmportance of the role
of physical therapy once the joint stiffness and pain of rheuma
toid arthritis are reheved  Exercises heat and hydrotherapy
can be instrumental in repamng the damage of deformed
joints and wasted muscles Patients who cannot be given
enough cortisone or ACTH to control the arthntis completely
can be helped also by physical treatment He warns that
rehabilitating exercises must be started slowly and increased
gradually 1n order to mimimize the occurrence of broken bones

In 1on with pl 1 med: there may be a place
for short courses of comscne and ACTH to correct a particular
deformuty such as suff shoulder or flewion defornuties of the
knees and elbows Restoration of movement or cotrection
of deformity may have to be performed under anaesthesia
but if this and the after treatment are covered byan umbrella
of cortisone or ACTH for 3-4 weeks with a gradual withdrawal
of the drug the results are often satisfactory

Other sterowds and drugs fo assist cortisone and ACTH

As was natural as soon as the first tnals of cortisone and
ACTH were announced other more eastly available steroids
with simlar formulae were tried 1n rheumatod arthritis
Androstenedione dehydro 1so androsterone pmgestcrone
pr ]! p ! and 21 acetoxyp
all having chemical structures resembling cortisone and hydro
cortisone were tnied 1in Great Britain (Copeman and hus col
leagues 1950) and an even larger number 1n the United States
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Sodum and water retention may occur at periods of boost
dosage and evidence itself by sudden ncrease of weight and
oedema of the lower extremities It can be controlled by
reduction 1n salt and flud intake and by lowering the dose

Side effects are much publicized and undoubtedly occur
with these hormones but we have not found much practical
difficulty in dealing with them as Jong as the cases of rheumatoid
arthritis are carefully selected and the maintenance dose
15 kept as low as possible

Withdrawal

If for some reason 1t 1s found impractical to continue with the
admimstration of the hormones withdrawal must be done slowly
or there 15 a real danger of severe and dangerous symptoms
from the withdrawal syndrome This conststs of asthema
depression a return of articular symptoms and occasionally
circulatory collapse In any medical or surgical emergency
1t 1s extremely important that the dose of the hormone should
not be lowered or the withdrawal effects will be added to
those of the emergency It 1s probably wise to rase the
dose slightly for a few days durning any surgical procedure
particularly 1f the patient has had the hormone for some time
Subsequent healing 1s not likely to be affected by therapeutic
doses

Physiotherapy

This forms an important adjunct to the treatment of rheuma
toid arthnitis with cortisone and ACTH  Patients who may
not have been able to perform functions such as dressing or
even walking for months or years are capable of doing these
within a few weeks under the influence of the hormones and
extensive rehabilitation 1s required  One of the disadvantages
of the high mitial dosage with dramatic results 1s that patients
may attempt to do too much before rehabibitation has had
time to prepare them and we have seen spramned ankles and
ruptured tendons as a result of this  One of the man problems
15 the feet and ankles which have been unused to weight
beanng and may have deformities to be corrected  Foot
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exercises and faradic foot baths should be started 1f possible
before the hormones and certainly from the onset of treatment
and foot supports may be required to correct deformities
Later as the pain stiffness and tenderness m the joints 1s
relieved the full scale of rehabilitation should be undertaken
with exercises faradism to assist these if necessary and re
education mm walking and other movements The physto
therapist must be warned that pain on movement 1s mummized
by the drugs and care must be taken not to be too vigorous
with treatment as the patients are often anxious to overdo
movements themselves

Polley (1950) has emphasized the mmportance of the role
of physical therapy once the jomnt stiffness and pain of rheuma
toid arthritts are reheved Exercises heat and hydrotherapy
can be instrumental 1n repairing the damage of deformed
jonts and wasted muscles Patients who cannot be given
enough cortisone or ACTH to control the arthritis completely
can be helped also by physwcal treatment He warns that
rehabilitating exercises must be started slowly and increased
gradually m order to mimimize the occurrence of broken bones

In on with pt 1 med; there may be a place
for short courses of cortisone and ACTH to correct a particular
deformuty such as suff shoulder or flexion deformities of the
knees and elbows Restoration of movement or correction
of deformity may have to be performed under anaesthesia
butif this and the after treatment are covered by an  umbrella
of cortisone or ACTH for 3-4 weeks with a gradual withdrawal
of the drug the results are often satisfactory

Other steroids and drugs to assist cortisone and ACTH
As was natural as soon as the first trals of cortisone and
ACTH were announced other more easily available steroids
with similar formulae were tried m rheumatoid arthntis
Androstenedione  dehydro 150 androsterone progestemne
1

pr pr dienol and 21 acetoxypr

all having chemical structures resemblmg cortisone and hydro
cortisone were tried 1in Great Britan (Copeman and his col
leagues 1950) and an even larger number in the United States
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of Amenca (Polley and Mason, 1950) but without effect,
and 1t seems up to date that ACTH cortisone and hydro
cortisone are umque in their effects on rheumatord arthntss
Claims have been made that a number of substances such as
msulin pura anunobenzoie acid and thyroid extract potentiate
the action of cortisone but further investigation has not upheld
these claims A number of investigators have suggested that
gold salts given n conjunction with the hormones have pre
vented refapse on withdrawal but others have denied thus and
the matter 15 at present not settled

CORTISONE AND ACTH IN OTHER RHEUMATIC DISEASES

Still’s disease
Bywaters (1951) has pomnted out that Sulls disease differs
1 no way from adult rheumatoid arthriis but that certamn
clhinical features are more common in children  Wath cortisone
as 1 adults the enlarged lymph nodes spleen and the arthntis
fever and malaise rapidly respond and the child begins to
put on weight again Remussions produced by coruisone
sometimes last several weeks and he has compared these with
a remussion produced by intercurrent measles both are
followed by relapse

Schlesinger (1952) reported a number of cases of this condi
tion treated with cortisone and ACTH  He reports that the
same dramatic alleviation of symptoms occurs as 1 adult
rheumatoid arthntis but the hope that the patient can be
protected agawnst cnippling effects of the disease until he can
take over his own disorgamzed defence are not justified
Schlesinger has reason to suspect that the turning point of
the disease may n fact be defayed by these drugs

Reiter s disease

Ogryzlo and Graham (1950) have studied the response of
lus rare condition charactenzed by arthntis urethntis and
conyunctiviis n 3 cases  All responded rapidiy and dramati
caily to ACTH and all relapsed when 1t was stopped  Further
reatment of 1 case with cortisone resulted in a more gradual
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relapse on withdrawal than with ACTH They concluded
that the course of the disease which 1s self Timited was shortened
by both cortisone and ACTH

Ankylosing spoundylitis

In the Umted States of Amenca this disease 15 considered
to be a vanant of rheumatoid arthntis and cases have been
mcluded 1n the vanous senes reported and have apparently
responded 1n the same way Boland wntes that cortisone
15 highly effective 1 suppressing the actwity of rheumatmd
spondylitis and that most cases may be kept under satisfactory
control for a long period with continued smaller mantenance
doses He advocates using large mmtial suppressive doses
followed by a gradual reduction to the smallest dose capable of
upholding good but not necessanly complete symptomatic
improvement  He considers 1t should be reserved as treatment
of second choiwce for those patients who fail to respond
adequately to deep x ray therapy and general measures

Hart (1952) has studied the effect of ACTH and cortisone
on ankylosing spondylitis as 1t 1s seen in Europe In his
opmion while supplies are short the use of the hormones
should be restricted to painful episodes He points out that
most patients with this disease are at work and earning thewr
living He has not seen the bony tenderness which 15 a
feature of the disease reheved by these drugs as 1t has been by
deep x ray therapy and states that the need for basic treatment
of this condition 1n the form of postural dnll and exercises has
not been changed though now in ACTH and cortisone we have
potent short term weapons available for more acute episodes

Osteoarthritis

Owing to the permanent nature of the bone and cartilage
changes 1n this disease 1t would not be expected that cortisone
and ACTH would have more than an analgesic effect  As has
been previously stated with regard to permanent changes 1n
theumatoid arthntis 1t 1s not considered that the use of
hormones 1s justified for this purpose owing to adverse
physiological effects although Boots and Ragan (1951) have
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reported symptomatic relief in a small series of cases These
drugs are not recommended for the treatment of osteoarthritis
m the light of present knowledge

Gout

Both cortisone and ACTH have been found to cause an
mcrease m unmary urte acid excretion and thus has been used
particalarly in the mvestigation of cases of gout m which
there 1s reported to be a muscible poal of unc acd as much as
thurty times above the normal (Benedict and hs colfeagues
1950) 1t 1s well known that acute attacks of gout may be
precipitated by various types of stress which act on adrenal
cortical actrvity by sumulating the secretton of ACTH
Hellman (1949) adnunistered ACTH to 4 gouty subjects and
precipitated acute attacks mn 3 out of 5 tnals, the attack
beginnmg on the third or fourth day after mjection mn each
He reasoned that adrenal cortical function must have reached
a relatively decreased level of actrvity at this pornt and therefore

d i ACTH to 2 1n the throes of acute gout
Symptoms were promptly abolished He theretore concluded
that the mechanism by which stress precipitates acute gout
15 by stimulation of adrenal cortical function and indicated
that ACTH may be a useful provocative and therapeutic
agent 1 gout Other workers (Marjolts and Capfan 1950)
observed the striking benefit obtained mn severe attacks of
gout with ACTH followed by colchiine  Wolfson and Cohn
(1950)described tw o types of adrenal cortical dysfunction w fuch
appear to be mmphcated in gout Fust androgen activity
appears to be mamntamned by an abnormal cortical androgen
which when metabolized contributes httle to the wurmary
17 ketosterords ~ These authors first described the low excre
tion of 17 ketosterouds 11 gout They postulate that the
normal difference between plasma urate fevels 1n the sexes 15
cantrolled by normal androgen but that  gouty androgen
1 responstble for gouty hyperuricaenma

Secondly acute attacks of gout are they thmk assotiated
with another endocrine disturbance mn the regulation ot
corticosterond secretion by the adrenal cortex leading to a
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relative deficency An acute attack of gout appears to be
terminated by an increase 1 the level of corticosterords and
may be induced by ACTH Thus m gouty patients ACTH
given m an mterval of freedom and then withdrawn will
precipitate an acute attack  but given 1n an acute attack 1t
will rapidly relieve 1t and 1f colchicine 15 given concurrently
then the relapse on withdrawal of ACTH will be prevented
‘There does not seem to be any relation between the effect of
ACTH and the level of plasma uric acid

At the moment there does not seem to be any advantage iz
cortisone and ACTH 1n the practical therapeutics of gout
save perhaps 1n rare cases which are completely resistant to
colchicine

¢ Fibrosihs

Cortisone and ACTH have been Iittle used for the relatively
mild but varying syndromes which come under this heading
Ehrlich and his colleagues (1951) have reported on a few cases of
frozen shoulder many of which were greatly improved following
adminstration of the hormones which were contmnued as a
maintenance dose for a hmited ime A small sertes (Sigler
and Ensign 1951) of the shoulder hand syndrome have also
been favourably reported on with improvement without
relapse on withdrawal Shuman (1951) has reported a case
of relapsing panniculitis (Weber Christian disease) which had
faled to respond to antibotics X rays therapy and other
methods and was rendered afebrie with cortisone but relapsed
on withdrawal

CORTISONE AND ACTH IN OTHER COLLAGEN DISEASES
D Iupus eryth
A number of studies have been reported on the effects of the
hormones i this rare conditron and 1t 1s difficult to assess their
sigmficance  The total of cases reported 1s small and i has
been realized in recen( years that this disease with 1ts multiple
festations 1ncl pain and arthnitis fever
anaemia polyserositis endocardms and nephnts 1s not always
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fatal as was formerly supposed From a report of 9 cases
(Jobnson and Meyer 1952) st 15 concluded that cortisone
admustration is usually effective m the amehoration of
symptoms and signs of the disease but relapse follows cessation
of therapy and that 1t probably has its chief value 1n the treat
ment of acute episodes where it may tide the patient over a
critical persod and may be Iife saving  Tumulty and McGehee
Harvey (1952) reviewng the response to the hormones 1 this
disease point out that although they have a profound effect on
many of the acute mamfestations an occastonal patient with
lupus fails to respond  There 15 a group of patients who are
made worse with these drugs and these are those with a sigmfi
cant degree of renal impairment due to the disease

OF a group of 18 cases (Soffer and Bader 1952) treated with a
high dosage of cortisone and ACTH for pertods of 3-20
months 6 have dted and 12 are lving of whom 8 continue with
treatment  These authors point out that treatment with
corticotropin or cortisone m adequate dosage causes prompt
remisston 1 fever, arthritis pleursus Raynaud s phenomenon
and the organic mental syndrome The rash mucous mem
brane lesions retinal lesions and serous effusions cleared more
slowly The anaemia mmproved slowly mn those patients with
minimai or no renal damage  The lupus cells persisted despite
a remmssion 10 the disease although at imes they disappeared
temporanly Renal damage was unchanged

The compliations and hazards of treatment with the
hormones are described and consist of congestive cardiac
fatllure hypertenston convulstons drabetes psychoses and
osteoporosis  These authors consider that despite the risks
attendant on the use of these drugs they constitute the most
effective agents yet available for the treatment of this disease
although it must be emphasized that no actual cures result It
1» possible that some patients may be mawmtained m a state of

for an ndefinitely prolonged period of hme with

judicious treatment

Although the hormones are frequently life saving, in the acute
crises of thts disease the attendant hazards of such therapy are
considerable  This 1s partly because a very high dosage has to
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be employed to suppress the multiple mamfestations and partly
because of the frequency of renal mvolvement by the disease
which constitutes an additional danger where cortisone and
ACTH are employed 1n any condition  (see also P 167)

Perrarteritis nodosa

This condition has been included 1n the research programme
at a number of centres because of its allergic and rheumatic
manifestations and some reports have been encouragmg Ragan
Grokoest and Boots (1949) reported subsidence of actrvity
of the disease with ACTH Manifestations such as purpunc
rashes pruntus asthma penarteritic nodules and eosinophilia
disappeared or were greatly reduced m seventy but recurred
when the hormone was discontinued  Shick and his colleagues
(1950) have reported 6 cases with 2 cases of cramal artentis
Relief of symptoms 1n both conditions was produced with the
hormones with relapse on withdrawal The pathological
lestons showed evidence of healing and in 2 patients i an
advanced condition who died from cardio renal failure after
cortisone had been gven the artenal lesions were found to be
completely healed at necropsy but the lumina of the affected
vessels had become obliterated with resulting widespread
infarction  So far this 1s the only condition 1n which healing
of the pathological leston has been described as a result of these
drugs The possibility of embolic incidents constitutes a danger
to the use of the hormones 1n advanced cases

Dermatomyositis

Few reports of the action of these hormones have appeared
and they have been limited to single cases which 1s natural as
the condition 1s so rare  Oppel Coker and Milhorat (1950)
reported a dramatic response to ACTH m a young man
sertously 11l with this d Symp 1 d when the
dose was reduced on the seventh day but on increasing to 100
milligrams a day there was a further response and after the drug
was stopped on the fifty third day there was no relapse dunng
an observation peniod of 2 months
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Thom and his cofleagues (1950) report 3 cases and express
the opmion that ACTH can alter the acate inBammatory and
destructive process within the affected muscles but do nat
consider that a Jasting remmssion 1s hikely to be obtamed except
with vigorous treatment m the very early cases

Suzman and Rudofph (1951) reported a case from South
Aftica wn which there had been no benefit from treatment wath

iph d Licylates, p ihn aureomyan pregnenolone
or depxycortone or testosterone wn combnatian with ascorbie
acd  Prompt and dsamatic inprovement followed the admin
wstraton of ACTH w the mitial dady dosage of 40 milligrams
for 15 days Recovery ensued after the patient had receved
860 mlhgrams of ACTH 1n 99 days and there was no yelapse
m a 19 week follow up  Wahams and Bowler (1951} seport
acase m which the arrest of the disease wasstilf evident 9 months
after treatment with smalf doses of ACTH (see also P 186)

Seleroderma

The response of this condition to cortisone and ACTH has
been studied and a few reports pubhshed Bayles and lus
colleagues (1950} teeated 4 cases with ACTH and observed some
mprovement duning adminsstration but complete relapse on
withdrawal  These was increase of appetite rehef of joumnt
pam and loosemng of the skin which felt warmer but sk
biopsy showed ne notable histological mmprosement  Hipes
and his colleagues (1950) sinded the peripheral circulation and
blood pressure 1n 3 cases follawing the admmbtration of cortt
song The dlood Aaw m the forearms and legs as measured with
a plethysmograph showed a graduat but slight wcrease lasting
more than 90 muutes alter the admumstration of 100 mdh
grams of cortisone 300 muthprams gase a sumilar but no
greater effect  There was no change n sk temperature or
blood pressure after 300 or 100 milhgrams of cortisone of
100 milhigrams of ACTH  Taubenhaus and Lev (1951) repart
a case treated with cortisone for nearly & year with improvement
1n the symptoms and the collagen pattern while others (Sharn
off Candeo and Stem 1951) repor 2 case with 1tsal dramatic
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mmprovement followed by hypertensive encephalopathy and
death 1 uraemia (see also P 189)

HYDROCORTISONE (COMPOUND F)

Kendalls compound F (17 hydroxycorticosterone) has been
re named hydrocortisone and has been known for some tume
to have ant1 rheumatic activity and to be phystologically at least
as active as cortisone  Fourman and his colleagues (1950) noted
1ts effect m a normal man by giving mjections of 50 mulligrams
for 3 days and observed a fall of eostnophils and lymphocytes
and a loss of potassum and mtrogen sumilar to that obtamed
with ACTH Conn Lows and Fajans (1951) produced
further evidence that hydrocortisone 1s the hormone produced
by the normal human adrenal cortex by studymng the effects
of ingestion of 400 milhigrams a day and observing the same
metabolic changes as were produced by ACTH ~ Boland (1952)
has studied the effects of hydrocortisone (free alcohol) and
hydrocortisone acetate 1n rheumatoid arthritis and compared
them with cortisone (free alcohol) He found that hydro
cortisone (free alcohol) mulligram for mulligram was 50 per
cent more potent than cortisone and twice as effective as
hydrocortisone acetate  As he states his numbers were small
but 1t seemed that the increased anti theumatic effect was not
p d by a correspondingly greater of adverse
effects 1n fact those patients with muld side effects on cortisone
lost these when transferred to a lower dose of hydrocortisone
with the same anti theumatic activity and m no case did new
effects occur
Most of the work so far reported has been with hydro
cortisone used for intra articular inyections Hollander and
his colleagues (1951) have compared the results of mtra
articular cortisone and hydrocortisone They found that
with 25 milligrams of cortisone there was no marked reduction
1n synowvial cell count and no change 1n 1ntra articular tempera
ture  With 25 milligrams of hydrocortisone njected 1nto the
knee joints there was a sigmficant improvement 1n swellmg
tenderness and freedom of movement and a reduction of
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RHEUMATIC AND COLLAGEN DISEASES

50 per cent 1n the celf count of the synowial fimd  The ntra
articular temperature was markedly decreased  The improve
ment i the jomt condition vared from a few days to a few
weeks and was Jonger m osteoarthritts of the knees Repeated
wnjections have been equally effective and no adverse effects
occurred  These results have been confirmed by Stevenson
and his colleagues (1952) who found a substantial reduction
1 the synovial cell count and particularly 1 the polymorphs
w knee jonts of pattents with rheumatod arthatis whch
lasted some 14 days Results were better when all avaiable
Jomt flurd was aspirated before the myection  There was no
mmprovement apart from the local joint change though the
sedimentation rate fell i some instances Kkersley and
Desmarars (1952) have confirmed these results in Great Britain

It seemns that m hydrocortisone we may have a more potent
weapon both for systemic and local treatment and the finding
of Boland that the adverse phystological effects are less 1s
particularly encouraging  at present however this hormone
remans mn short supply

CONCLUSION

The first chmecal effects reported with cortisone and ACTH
were i theumatoid arthris although subsequently these sub

stances have been used 1n a host of different diseases It seems at
the moment that they will always have a practical part to plav
n the treatment of those cases of rheumatosd arthnitis where
the progress of the disease cannot be checked by other methods
It has proved disappomnting to find however that even with
vanations 10 dosage and methods of adminstration the vast
magonty of patients relapse soon after exber hormone 15 with

drawn The small supphes avaslable 1n Great Britam have
increased the practical difficulties of dealing with cases where st
had not been realized that once a pattent with rheumatord
arthitts 1s started on cortisone or ACTH supphes must be a lo

cated for very prolonged or mdefimte treatment  The dramatic
effects of high dosage have been abundantly confirmed but the
of mvesugators during the last 2 years has been
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focused on avoiding these and of finding a practical method of
administering the hormones over long peniods with the avoid
ance of side effects and there 15 evidence from a number of
reports that with increasing experience considerable progress
has been made towards solving this problem The emphasis
on immediate side effects has lessened 1nd the fear of adverse
changes from long term admimistration 18 becoming smaller
as more patients are followed on such a regime without the
occurrence of catastrophes  Further improvements in methods
of long term administration of cortisone and ACTH will
undoubtedly occur particularly 1n the production of longer
acting ACTH and one can visualize the time not far ahead
when patients with rheumatoid arthntis may require an
njection of ACTH only once a week which would considerably
relieve the supply problem which 1s at present one of the man
practical difficulties of treatment

The reports of the increased anti arthntic action both
systemuc and local of hydrocortisone and the lower proportion
of adverse effects resulting from 1its use are most encouraging
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50 per cent 1n the cell count of the synovial fluid  The ntra
articular temperature was markedly decreased  The improve
ment 1n the jomt condition varied from a few days to a few
weeks and was longer 1 osteoarthritts of the knees Repeated
mjections have been equally effective and no adverse effects
occurred  These results have been confirmed by Stevenson
and his colleagues (1952) who found a substantsal reduction
n the synovial cell count and particularly 1n the polymorphs
in knee jownts of patients with rheumatord arthritrs which
lasted some 14 days Results were better when all available
jont flmd was aspirated before the myection  There was no
improvement apart from the local jomnt change though the
sedimentation rate fell in some instances Kersley and
Desmarais (1952) have confirmed these results in Great Britamn

1t seems that i hydrocortisone we may have a more potent
weapon both for systemic and local treatment and the finding
of Boland that the adverse phystological effects are less 15
particularly encouraging  at present however this hormone
remains m short supply

CONCLUSION

The first climical effects reported with cortisone and ACTH
were 1n rheumatoid arthntis although subsequently these sub
stances have been used 1n a host of different diseases It seems at
the moment that they will always have a practical part to play
1n the treatment of those cases of rheurnatoid arthritis where
the progress of the disease cannot be checked bv other methods
1t has proved disappornting to find however that even with
variations In dosage and methods of adminstration the vast
mayority of patients relapse soon after either hormorne 15 with
drawn The small supplies available in Great Bntain have
increased the practical difficulties of dealing with cases where 1t
had not been realized that once a patient with rheumatord
arthritis 1s started on cortisone or ACTH supplies must be a Io
cated for very prolonged or mdefinite treatment The dramatic
effects of high dosage have been abundantly confirmed but the
attention of nvestigators during the last 2 years has been
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focused on avoiding these and of finding a practical method of
admimstering the hormones over long pertods with the avoid
ance of side effects and there 1s evidence from a number of
reports that with increasing expenience considerable progress
has been made towards solving this problem The emphasis
on immediate side effects has lessened and the fear of adverse
changes from long term admunstratton 1s becoming smaller
as more patients are followed on such a regime without the
occurrence of catastrophes  Further improvements 1n methods
of long term admunistration of cortisone and ACTH will
undoubtedly occur particularly m the production of longer
acting ACTH and one can visualize the time not far ahead
when patients with rheumatord arthntis may require an
ingection of ACTH only once 2 week which would considerably
relieve the supply problem which 1s at present one of the main
practical difficulties of treatment

The reports of the increased anti arthntic action both
systeric and local of hydrocortisone and the lower proportion
of adverse effects resulting from 1ts use are most encouraging
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CHAPTER 2
DISEASES OF THE EYE

EXPERIMENTAL AND THEORETICAL CONSIDERATIONS
Tolerance
General admmistration

Cortisone or ACTH administered by the varous systemic
routes gives no ocular reactions of intolerance so that only the
general side effects need to be considered in dosage for systemic
use

Topical applications

Cortisone used locally 1s well tolerated

Drops —The ordmary commercial preparation which con
tamns 25 nulhigrams per millibtre carmes benzyl alcohol as a
preservative and this atself 1s irntating to the eye  Dilutions
of 1 4 with normal sahne solution are necessary to produce a
non irntant suspension  If however Zephiran 1 5000 1s used
as a preservative the full concentration can be employed A
suspension for ophthalmic use 1 a buffered phosphate solution
with this preservative 13 now available

Omtment —C: ons of 25 mll per ma
non irntating base are well tolerated A simple base such as
lanolin 1s probably best

Subconpunctnal mjections —Injections of the ordinary com
mercial preparation are well tolerated Doses of 1 mullihtre
contaiing 25 mulligrams are borne without much discomfort
There 13 frequently a small subconjunctival haemorrhage at
the site of mjection and within 12-24 hours the cortisone
shows as a yellowssh white depostt beneath the comjunctiva
Absorption of this deposit takes 5-7 days

Retrobulbar wmyjection —Expenience with this method 1s
hmited Leopold and his assoctates (1951) report severe local
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DISEASES OF THF EYE

CONCENTRATION OF CORTISONE (gommofm!) IN AQUEOUS AND
VITREOUS HUMOUR OF NORMAL RABBIT EYES
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Fig 7 —C levels of of cortisone reached

by dufferent methods of admurustration (affer Leopold and Maylath)
By courtesv of the American Journal of Ophthalmology )

reactions on mjecting 50 milligrams of cortisone 1n 2 muitlilitres
of suspenston with 0 5 mullilitre of 4 per cent cocame 1n the
flmd The reactions may be so severe as to simulate a retro
bulbar abscess without systemic manifestations

Levels of concentration

A satisfactory assessment of the levels of concentration of
cortisone 1 the ocular tissues 1s as yet impossible for there
15 no method of assay which specifically determines the presence
of cortisone as distinct from corticord substances some normally
present Leopold and Maylath (1952) using the test devised
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LEVELS OF CONCENTRATION

CONCENTRATION OF CORTISONE {gammofml) IN AQUEQUS AND
VITREOUS HUMOUR OF NORMAL RABBIT EYES

CORTISONE CONCENTRATION N gor m/ §
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NORMAL AQUEOUS NORMAL L VITREGUS

Fic B —Levels reached by subcomunctival injections of vartous
concentrations (after Leopold and Mavlath) (By courtesy of the
)

Amerscan Journal of Ophthalmology

by Porter and Silber established for the aqueous and vitreous

of the rabbit comparative values as to the different routes of

administration

Intramuscular wjection at frequent ntervals
Intramuscular cortisone was given m the following dosage

100 mulbgrams 3 times a day for the first day at 8 hourly
ntervals  twice the next day at 12 hourly intervals and 1 daily

mjection for the next 2 days

Peak levels were obtained 1n the aqueous within 24 hours

and were well mantained for 72 hours
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DISEASES OF THF EYE

CONCENTRATION OF CORTISONE {gamma/ml} IN AQUEOUS AND
VITREOUS HMUMOUR OF NORMAL RABBIT EYES
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a rapid decline
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of the  American Jowrnal of Ophthalmology )

so that within 24 hours after the last intra

muscular inyection the concentrations approximated those of

the normal rabb:
the vitreous were
much the same

1t aqueous The concentrations obtained in
on a somewhat lower level but followed very
pattern

Subconpunctnal yection

Repeated small

! doses —This method was carried out with

125 mmihgrams twice daly for 48 hours and once dailv for

the next 48 hours
with systemic Injections

A higher average level was reached than
Peak levels were obtamed within
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Fic 10 —Levels of concentratons after mtramuscular injection of
ACTH (after Leopold and Maylath) (By courtesy of the ~American
Journal of Ophthaimology

24-4% hours but tended to fall off rather rapidly thereafter
As with mtramuscular 1njections the levels m the vitreous
were rather lower

Standard clnical dose —With 125 mulligrams once daily
subconjunctivally for 3 days there was no mcrease i the
Ievel of concentration reached mn the aqueous and vitreous by
repeated small doses but these levels did not fall so rapidly
on suspension of treatment

More massne doses —Injection of 25 mlhigrams given once
daily for 3 days did not materally sncrease either concentration
or persistence m both aqueous and vitreous as compared with
the levels obtained with doses of 12 5 mulligrams

The levels reached in the agueous and vitreous following

by the mnt lar route and by subconjunctival

ingection of repeated small doses are shownin Fig 7 aand b
Fig 8 shows the comparative levels reached with the different

doses and fr of ad with al
mjection It appears that subcon; wal injections in adeqy
dosage give aqueous and vitreous levels of the same order as
b d with d ration

Instillation of drops at frequent interrals

Cortisone  acetate  suspenston diluted 1 4 in Zephiran
(110000) was instilled every hour for 6 hours and then
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4 tumes at 2 hourly mtervals, 2 hourly instdlations were then
gven 4 tumes a day for 4 days

The levels obtamed by this procedure are shown i Fig 7 ¢
Compared with systemiv and subconyunctival myections there
was some delay m reachmg peak levels and these dropped
rapsdly on suspension of treatment  The levels m the aqueous
were not substantally different from those obtamed by the
other methods, but the levels in the vitreous were distinctly
lower

The nature of the suspension used as drops greatly affected
the Jevels that could be obtamned  This 1s shown graphically
m Fig 9 aand b Drops contaming 8 mutligrams per mullt
Litre of cortisone suspension m Zephiran | 10 000 gave higher
levels 1n both aqueous and vitreous than drops containing
25 mthgrams per mlilitre in saline solution

Retrobulbar myection

With mjections of 25 milbgrams once daily for 3 days both
the aqueous levels and the sireous levels were fow, and
showed hitle perswstence (Fig 9 ¢)

Systemue mmyection of ACTH

In the experumental ribbit miramuscular admmstration of
ACTH produced no substantal or persistent levels of cortisone
m the anterior chamber or vitreous (Fig 10) Intravenous
myections y ere no more effective

Effects on fissutes

The acute mﬂﬂmmalorj reaction

The striking effect of cortisone on the acute nflammatory
process 15 well seen m the eye ot the experimental ammil
The simplest form of mnfl y reaction 15 that obtamed
as the response of a sensmized tissue to a specific watant  In
studtes on wvertis produced m sensitized rabbits by mjecting
horse serum mta the vitreous Bregel (1951) was able to com
pare the wnflammatory reaction observed in control rabbits
agamnst those seen rabbits previously treated with cortisone
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EFFECTS ON TISSUES

intramuscularly There was marked inhibition of nflammatory
exudate mn the treated rabbits  Other observers have recorded
similar effects of cortisone on the inflammatory reaction
produced by dead streptococct and by dead tubercle bacill in
sensitized rabbits Likewise cortisone controls the inflammatory
process mduced by such mntants as jequinty alloxan tale
or by thermal 1njunes

The acute mflammatory process m relation to infection and to
repair

Since the inflammatory reaction 1s a defensive response to
mfection and also an essentral aspect of the process of repair
mnatissue the mhibitory effect of cortisone on the inflammation
raises the fundamental question as to whether cortisone 1s
beneficient chimically

Infection —The studies of Woods and Wood (1950) have
shown that the use of cortisone wmn rabbits with artificially
mnduced tuberculous lesions leads to the paradoxical condifion
of white non nflamed eyes with active fuberculosis Rabbuts
that were immune allergic to tuberculosis showed relatively
Immted reactions to the tubercle bacillus (in contrast to the
widespread destructive processes seen 1n the non immune
rabbit) but the admmustration of coriisone precipitated m
such animals the same destructive reaction as was seen 1n the
non mmune rabbits (Figs 11-13)  Simular results have been
obtamed 1n general infections with the staphylococcus, and
there 1s evidence that cortisone facilitates the development of
other generalized mnfections

Repair —In general pathology there 1s considerable evidence
that there 15 retardation of wound healing with the use of
cortisone This would however appear to be a relative
rather than an absolute effect for much depends upon dosage
and with the dosages m chmcal use there 15 apparently no
deleterious effect  From experimental studies on wounds of
the cornea 1t appears that there 15 lttle interference with
epithelralization and repair of the stroma but considerable
delay in endothelial proliferation (Newell and Dixon 1951
Ashton and Cook 1951) Parallel and possibly related to the
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interference with endothehal probhiferation 1s the mhibition
of new vessel formation in corneal wounds—an mnhibition seen
strikingly 1n experimental thermal and caustic injunes of the
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Fic 12 —Ocular
tuberculosis m
untreated 1m
mune allergic
control (@)
globe showing
restrained
healing tuber
cles of s 90

ys after in
oculation ()
ims showing
nondescript
granulomatous
lesion 90 days
after mocu?

y
courtesy of the

Ophthaimo
fogy

(@)

(5)

cornea (Jones and Meyer 1950 Lister and Greaves 1951
Leopold and Maylath 1952) and in the vasculanzation
precipitated 1n the cornea by injechion of alloxan into the
anterior chamber (Ashton Cook and Langham 1951)

89



DISEASES OF THE EYE
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nterference with endothehal proliferation 1s the inhibition
of new vessel formation 1n corneal wounds—an inhibition seen
stnkingly 1n expenimental thermal and caustic injuries of the
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CLINICAL POSSIBILITIES AND LIMITATIONS

clinically The actual levels of concentratton that can be
reached with the different methods of admimstration stul
remam to be determmed as do possibilities for increasing
such Jevels by adjuvants  Unul the different effects of cortisone
are better known 1t 1s difficult to establish a dosage that would
give a climcally desirable result without undesirable local
effects (as distinct from general disturbances)

Inflammatory conditions

The mhbition of an acute inflammatory reaction may mn
some individual affections be the major chimcal problem and
m such cases the indication for the use of cortisone 1s clear
1t follows that 1n any self Inmting acute inflammatory reactton
cortisone therapy has a defimte place if the mnflammatory
reaction 1tself carries serious sequelae An extreme and
climcally rather unusual situation would be an acute mitis
with massive exudation tending to block the pupil and not
responding to effective mydnatic treatment

Cortisone has an obvious place in the treatment of the
sympathizing eye 1n sympathetic ophthalma  Whether 1t has
any place 1n the treatment of an exciting eye 1s 2 question
that 1s indicative of the difficulties that arise in the use of
cortisone 1n almost every other condition Reduction 1n the
inflammatory reaction of an exciting eye can reasonably be
expected and 1s chinically obtained with the use of cortisone
but this leaves the sertous question whether such reduction n
mflammatory reaction 1s masking the underlying and unknown
agent which produces sympathettc ophthalmia  Judging by the
experimental work on tuberculous infection of the eye the
maskmng of inflammatory reaction m such eyes renders such
treatment unjustifiable in ocular tuberculosis and the same may
possibly apply to cortisone treatment of the exciting eye in
sympathetic ophthalmia

The favourable effect of cortisone on the eye acutely mflamed
from 1nterstitral keratitis 15 readily explamned by the reductron
of the inflammatory processes but the severe relapses that are
being seen fit 1n wth the rebound phenomena observed 1n
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Cluncal possibilities and limitations

Fi6 13 —Cortisone treated

immune zllergic rabbit
{a) globe showing buph
thalmos necrosis  and
caseation of globe 32
days after cessation of
treatment  (b) ins show
tng necrosis and case
ation after cessation of
treatment  (By courtesy
of the Brtish Journal
of Ophthalmology

The available experimental work 1s not sufficiently extenstve
to gve a final answer as to the possible uses of cortisone
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METHODS OF ADMINISTRATION AND DOSAGE

CLINICAL ASPECTS
Methods of admmstration and dosage
Local cortisone treatment 15 usually sufficient in lesions of the
antertor segment Disease of the posteror segment may
respond only to systemuc therapy

Local adnumstration

This must necessarily be by cortisone as ACTH 1s only
active through the adrenal gland not locally

Drops —The commerctal suspension of 25 mulligrams of
cortisone acetate per millihitre of saline solutton with 15 per
cent benzyl alcohol 1s shightly irntating to the eye Diluted
14 with normal saline solution or a buffered solutton 1t 1s
non irotating and chimeally as effective as the stronger solution
The addition of a wetting agent for example Zephiran may
improve penetration  Imittal dosage 1n an acute case 1s 1 drop
hourly When a satisfactory response 1s obtamned the dosage
1s progressively reduced to 3 or 4 drops dally

Oinfment —This has been used 1n strengths from 10 mullt
grams to 25 milligrams per gramme the usual concentration
being 15 mulligrams per gramme 1n a lanolin or other orl
n water base The omtment 1s apphed 3 hourly 1n acute cases
and can usually be reduced to a maintenance dose of one or
two applications daily

Subcompuncinal imgection —The dose employed 1s from 02
to 04 mullilitres usually the latter dose of the commercial
suspension  The injection may cause shght conjunctival
reaction and 1s seen as a white plaque under the conjunctva
This plaque may be present for a week or more but 1ts persis
tence does not necessarily indicate that active matenal remams
Injections are usually given at 2-3 day intervals 1n an acute case
but may be reduced to weekly ntervals after 2 or 3 mjections
or mantenance dosage may be continued with drops or
ointment

No appreciable systemic effect 1s produced by the topical
use of cortisone It can therefore be used for long periods
and 1n patients for whom systemic treatment would be contra
sndicated It occasionally causes a local allergic drug reactton
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other clinical spheres when such essentially symptomatic
treatment 1s suspended

Infectnve conditions

In infective inflammatory reactions as opposed to non
mfective nflammation the scope for cortisone would therefore
appear to be distinctly limited until such time as a combined
therapy against both the infection and the inflammatory
process becomes possible Whether such combined therapy
will be necessary remains an open question for in the spheres
where the sulphonamides and the antibiotics are effective the
control of mfection carries with 1t the control of the inflam
matory reaction

Other affections

Climcally many of the chromec inflammatory diseases are
of unknown origin It would appear that such cases as are
nfective 10 ongin are hardly suitable for cortisone treatment
As for the chronic inflammatory cases of non mfective ongin
until adequate means are available to treat the unknown
underlying state cortisone has at best a place only as an
emergency measure to control an excessive mflammatory
reaction  In repair of wounds of the cornea and particularly
1n the care of the newly inserted corneal graft there appears
to be room for the cautious use of cortisone in doses that
help to dimmnish vasculanization without actually nterfering
with reparr  That such a procedure may indeed be feasible
1s suggested by the experimental results with caustic 1jures
of the cornea

Such considerations all lead to the conclusion that n the use
of cortisone the maximum tolerated dose—tolerated by the
body or the eye—is not necessarily the optimum dose  They
pose forcibly the question whether 1t 1s possible to mfluence
mn a fractional way such a relatively complex process as
inflammation  and they emphasize the need for a better
understanding of the aetiology of the vanous inflammatory
reactions
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METHODS OF ADMINISTRATION AND DOSAGE

CLINICAL ASPECTS
Methods of admmstration and dosage
Local cortisone treatment 1s usually suffictent i lesions of the
antertor segment Disease of the posterior segment may
respond only to systemic therapy

Local admimstration

This must necessarily be by cortisone as ACIH 1s only
active through the adrenal gland not locally

Drops —The commercial suspension of 25 mulligrams of
cortisone acetate per milliitre of saline solution with 15 per
cent benzyl alcohol 1s shightly irritating to the eye  Diluted
14 with normal saline solution or a buffered solution 1t 1s
non trritating and chimecally as effective as the stronger solution
The addition of a wetting agent for example Zephiran may
improve penetration  Initial dosage 1n an acute case 1s 1 drop
hourly When a satisfactory response ts obtamed the dosage
1s progressively reduced to 3 or 4 drops daily

Omntment —This has been used 1 strengths from 10 mullt
grams to 25 milligrams per gramme the usual concentration
bemng 15 mulligrams per gramme in a lanolin or other o1l
1n water base The ointment 1s applied 3 hourly 1n acute cases
and can usually be reduced to a maintenance dose of one or
two applications daily

Subconjunctinal imyection —1he dose employed 1s from 02
to 04 millitres usually the latter dose of the commercial
suspenston  The jnjection may cause shight conjunctnal
reaction and 1s seen as a white plaque under the conjunctiva
This plaque may be present for a week or more but 1ts persis
tence does not necessanly indicate that active matenial remains
Injections are usually grven at 2-3 day intervals in an acute case
but may be reduced to weekly mtervals after 2 or 3 mjections
or maintenance dosage may be continued with drops or
ointment

No appreciable systenuc effect 1s produced by the topical
use of cortisone It can therefore be used for long periods
and 1n pattents for whom systemuc treatment would be contra
indicated It occasionally causes a local allergi drug reaction
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Systermic trearment with ACTH or corfisone

If systemic treatment 15 (0 be used for eye disease the same
care and attention to dosage must be exercised as for general
disease (see page 37) In general terms the patient 1s started
on full dosage If a response 15 obtammed the dose 1s then
gradually reduced until a mamntenance dose 1s found  This 18
continued until the lesion 1s quiescent, or 1n some cases 1
change mav be made 1o Jocal therapy A course of systemic
treatment may occupy from 1 to 3 weeks and sometimes a
maimtenance dose may have to be continued for longer to
prevcn( recurrence

Disorders m winch corhisone and ACTH are effective

The ocular conditions which have shown a good response
to cortisone and ACTH are essentially acute wnflammatory
reactions of limited duration  There 55 rapid improvement 1n
the inflammatory signs and symptoms but relapse 1s common
unless the underlving cause of the reaction has been success
fully treated by other methods or has ceased to be actne
Relapse may respond satssfactorily ta therapy

Local therapy

Farly interstitial keratiis of syphilitic ongm and acute
exudative 1itis and indocyclitis are conditions 1 whuch there
15 a good response to local therapy

Early mterstiial keratiis —Most cases show rapid improve
ment Treatment may have to bu continued as a mamntenance
dose for long penods to prevent relapse Local treatment
gives better results than systemic adminsstration and omtment
or drops seem the method of choice Energetic antt syphuline
treatment should be carnied out concurrentlv with hormone
therapy In late cases old corneal scarnng 1s not smproved
by cortisone though any actnve inflammation may respond
In the stage of corneal necrosis 1t 1s possible that therapy may
do harm by nhibiting the normal process of repawr It 18
not yet possible 1o assess the fong term results of apparently
successful early treatment
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DISORDERS IN WHICH CORTISONE AND ACTH ARE EFFECTIVE

Acute exudatnve iritis and inidocy chris —A rapid response to
topical therapy may be expected 1n a high proportion of cases
The better aqueous concentration produced makes subcon
Junctival injection the route of choice at least for the itral
treatment  If early improvement reveals that a severe exuda
tive reaction has masked an underlying focal or nodular
process cortisone therapy should only be continued with
great caution as 1t may hibit tissue reactions to localize the
infection  Post operative and traumatic mritis often respond
well 1n the early acute stage

Cond showing symp relief —These include spring
catarrh allergic conpunctivitis and episcleritts
Cond; showing symp relief and resoll of early

corneal mfiltrates —These conditions mclude active phlyctenular
keratiis  rosacea keratitis  early sclerosing keratitts  and
some 11l defined acute corneal reactions with active infiltrations
or vascularization

Combned local and svsienuc therapy

Sympathetic ophthalma —It 15 too early to assess the part
cortisone will play in the prevention and treatment of this
disease It 1s not yet certamn whether the control of inflamma
tion 1n the damaged eye by cortisone will protect its fellow or
merely suppress the recognized danger signals In the estab
lished disease inflammatory signs and symptoms may respond
well in both the exciting and sympathizing eye particularly 1n
early cases If local treatment fails systemic treatment
wcluding if necessary ntravenous ACTH 15 sometimes
successful - Relapse after treatment 1s common and naturally
therapy does not affect established changes such as cychtic
membrane synechiae or cataract It may however make it
safer to operate when necessary as therapy can be used to
mimmize post operative mflammation

Systenuic therapy

Acute exudatne chorodiis —A good rtesponse 1s often
obtaned to systemic therapy  IF there 15 reason to suspect that
the chorodal lesion 15 due to an infection for example with
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the tubercle bacillus, hormones 1f used, should be given very
cautiously and should be accompanied by suitable chemo
therapy

Diseases m which corfisone 1s meffective

Degenerative disease and established cicatricial lesions have
shown no response to cortisone neither have exudative lesions
m which the exudation was not inflammatory m origmn
Hormone therapy has also been tried for various diseases of
unknown aetiology without success

The more sigmificant of these conditions are shown n the
Table on page 97

Individual cases may show some palliative effect upon
secondary inflammatory symptoms but the underlymg condt
tion remans unchanged

Disorders which show a vartable or partial response to cortisone

There remains a large group of disorders m which cortisone
and ACTH have been used with very variable results Some
of these disorders are chronic mflammations which may show
a partral response but which may relapse rapidly on the
cessation of treatment In some the results are hard to assess
because of the tendency of the disease to undergo spontaneous
remission

The more significant of these affections fall mto the following
categories

Inflammatory reactions —Drug irritation  scleritis

Affections with exudative reactions of unknown aetiology ——
Some cases of secondary glaucoma  hypertensive uvertis
chromc uveitis

Presumed virus diseases —Some cases of superficial punctate
keratitis  dendritic ulcer  disciform keratitis  herpes zoster
keratitis and uverss  Behcet s syndrome

Affections of il understood origin —Retrobulbar and optic
neuntis malignant exophthalmos  uveal sarcordosts  opact
fication of a corneal graft and central serous retinopathy
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DISEASES OF THE EYE

Most of these affections present difficulties 1 clinical
differentiation as to the underlymg pathology 1t 15 perhaps
for thus reason that reported results are mnconstant and con
flicting

Contra sndicatsons

These Uke the mdications for treatment are a, vet not
clear  The caution needed it the use of cortisone tn sympathetic
ophthalima and m interstitral keratitis have already been mch
cated as bave the posstble sertous sequelae n ocular tuber
culosis It ss Dikely that the use of cortisone 1n all uncontrolled
mfections of the eye 1s fraught with danger

Mary SAvORY
ARNOLD SORSBY
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CHAPTER 3
ENDOCRINE DISORDERS

CoRTISONE 15 a steroid of the adrenal cortex  whatever 1ts
future place 1 the therapy of disorders of other systems
1t seems obvious that 1ts place in the treatment of
endocrine disorders 1s more logical and less empincal
than elsewhere and more likely to survive as orthodox
therapy

Generally speaking m the treatment of endocrine disorders
gland replacement therapy 1s more effective than stimulation
therapy  the treatment of myxoedema with thyroud extract
or sodium laevo thyroxin 15 for example one of the most
satisfactory things in medical therapeutics all the signs and
symptoms of the disease gradually disappearing with complete
restoration to normality of a patent who was previously
extremely 11l Cortisone 1 several endocrine disorders 1s
already orthodox effective therapy and there 1s less argument
as to 1ts correct use n ths field than mn any other field of
therapeutics Hydrocortisone {compound F) has been
shown in the mam to have similar acttons vanations
m mtensity of action being due to differences of absorption
by different routes rather than essentral changes in 1ts
effect on metabohsm In Great Bmtamn however 1t has
hardly been used at all in endocrinological disorders
Discussion 1s  therefore largely confined to cortisone
(kendall s compound E)

ADDISON S DISEASE
Addtson s disease 15 the result of adrenal cortical destructron
It 15 the result of withdrawal of those hormones produced 1n
the adrenal cortex  Replacement therapy by such hormones
1s entirely logical and very effectne
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ENDQCRINE DISORDERS

The adrenal cortex 15 unlike the meduifa essentiaf for life
Its destruction results i upset of electrolyte balance carbo
hydrate metabohism renal function and resistance to safections
and other forms of stress  The sequence of events 1n adrenal
ectomized expenimental ammals and patients with Addison s
disease 15 the same  Sodwum and chlonde wons are lost 1
the unine  The sodium son 15 concerned with water balance
and therefore water loss also occurs approumately 6 5 millt
litres to each mull equivalent It has been estmated that the
probable daiy loss 15 in the region of 50-100 nulli equivalents
sodmm and 300-650 millitres water The body fluids are
extracelfular and mtracelful Extraceffular flmds approxt
mately 20 per cent of body weight are a blood dialysate
essenttally protern free  The major ronic base 1s sodum which
determunes the asmotsc pressure  Intracelfular flid about 50
per cent of bedy weight has the potassium 10n as its major base
Plasma volume 1s kept constant at the expense primardy of
wnterstitial {extracellular) flurds  thongh the ntraceliular
component is nffected when the interstittal 1s matenally
decreased In adrenal cortseal insufficiency sodwm  and
chlonde Joss results i water loss prumardy from extra
celllar flmd  The resulung drop i osmotic pressure
causes flud migration into the cell and further extracellular
dehydration  Bloed volume d hes and h ncen
tration occurs  Drarrhoea and vomiimg aggravate the picture
and the patient or experntmental anumal passes wnto the stage
of shock or addisoman crists

In the course of the development of this state potasswum
the intraceltular 10n  dimemshes 1 the urme as its fevel nses
m the serum the opposite of what is occurnng with the sodium
son the level of winch drops in the serum as 1t 18 lost from the
body In the phase of recovery the reverse process sts i
fnn Addison s disease or after adrenocortical ablation the body
cannot retam uts sodiwm  Excess sodium in the diet will
sherefare stow the progresston to cnses withdrawal will hasten it

Adrenalectomized animals given food and sodum mamtmn
a fairly normal blood sugar and normal glycogen stores
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ADDISON S DISEASE

muscles and liver  Starvation rapidly causes a drop in both
Hypoglycaemic episodes occur 1n Addison s disease and the
low blood sugar level contributes to the clinical picture

So much for the electrolytic and other changes i adrenal
wsufficiency What are the effects of the different effective
therapeutic agents on these changes ?

Deovicortone (DOCA) —This synthetic steroid has potent
salt and water retaimng capacities but 1n the dosage usually
employed there 15 no effect on intermediary carbohydrate
fat and proten metabohsm In excess 1t produces oedema
hypertension and potassium loss mn the urne with lowered
serum potasstum causing muscle weakness or flaccid paralysis
Cardiac failure may be precipitated  Given orally four fifths
1s destroyed 1n the body and rendered meffective though
potency 1s preserved to a greater degree m suitable sublingual
preparations

Cortisone (compound E} —This natural steroid has only one
fiftieth the salt retamming potency of deoxycortone While
sodium 1s retained potassium loss occurs early m therapy
Cortisone preserves catbohydrate stores by decreasing carbo
hydrate utihization and increasng that of fat Glucose
tolerance 15 dimumshed  On large doses such as 100 mulh
grams daily cortisone may lead to a negative mitrogen balance
1n practice however this 1s usually offset by the increased
appetite and greater proten intake on therapy Unlike
deoxycortone 1t 1» highly and rapidly effective when given
by mouth

The climcal picture of Addisons disease varies greatly n
sevenity and many mild cases early in the course of the disease
are mussed The cardinal signs weight loss pigmentation
asthenia and hypotension may come on nsidiously and
separately  Although non pigmented cases occur they are
rare but systolic blood pressures above 100 millimetres of
mercury are by no means uncommon Anorexia leadmg
to nausea vomtng and diarrhoea or constipation often with
severe abdomnal pain are symptoms of cnsis and call for
raprd and effective action  Such a cnists may be and often 1s
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precipiated by a surgical operation or an acute mfection
Pigmentation may apparently deepen in such cnss due to
dehydration and cyanosis

Diagnosts of Addison’s disease

The folly developed picture of Addison s disease can hardly
be mussed but mild or early vases may present real difficulties
m chagnosts A number of dmpnostic tests have therefore
been evolved depending on aggravation of the condition by
salt Testriction and adr of p (Catler
Power Wilder test) the wability of addisoman patients to
show & normal water diresss (Robmson Power Kepler test)
absence of the usual drop wm circulating eosmophuds afier
smyection of corticotropin (Thorn s test) and others  There is
as yet no test which measures directly the cirenfating hormone
m the blood  all the above tests are therefore indirect and
subject t0 some error  In the presence of an mtact adrenal
cortex 1ts stmulation by corticotropit {ACTH) causes a drop
of over 50 per cent 1n circulating eosinophils  this test (Thorn's
test) 1s negative 1 Addison s disease

Thorns test together with the Robmnson Power Kepler
test mentioned above 15 the usual one performed 1n dagnosts
the saft depletion test of Cutler Power Wilder carrying the
danger of serious exacerbation of the condition 1s much less
popular in Great Britain  The subcutaneous adrenaline test
of Thorn should also be mentioned  In this test a subcutaneous
igection of adrenaline causes anterior prustary Stumulation
wath 0 surn adrenal cortical sumulation an the normal subject
with resultant drop mn cucuiatory eosmophils  This test
therefore unitke Thorns corticotropin test measures both
adrenal cortical and anterior pstutary competence and s
negative of much dimimshed 1 Addison s disease I Great
Brstain thus test has generally been found to be unrebable
1t 1 clear that in Addison s disease there 1 no place for adrenal
stymulation but evesy place for replacement therapy
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Treatment

Before the advent of cortisone Addison s disease was treated
according to the severity as foflows

Grade I —These mild cases were mamtamed satisfactorily
on salt alone up to 30 grammes daily being given 1n capsules
Potassium was frequently restricted m the diet In the
face of mfection or stress of any sort such a case could pass
nto higher grades and need additional (hormone) therapy

Grade IT —More severe cases 1n addition to salt needed
hormone (deoxycortone) therapy at frequent intervals

Grade JII —These needed continuous hormone therapy

Grade IV —Grade 1V cases m crsis or 1 pre Crisis
states needed cortical extract ntravenously in glucose
salme 1nfusion probably with intramuscular deoxycortone
m addition antibactenial agents to counteract infection and
general measures to counteract shock

In mamtenance therapy deoxycortone acetate was given
daily by intramuscular injection until the mmmal dose was
discovered which would maintain weight blood pressure and
general well being dunng an observation period of several
weeks  The occurrence of oedema or hypertension would
lead to reduction of the dose When the minmmal adequate
dosage was discovered 1n most cases pellet implantation was
gnen dosage bemg about 125 milligrams 1n pellet implant for
every 10 mlligram of deoxycortone previously needed by
daily imjection Such implants were gnen under sterie
operating room condittons each pellet being implanted into
a separate deep subcutaneous pocket Such mmplants would
last for a period of 9 months Crystaline implants given
by intramuscular mjection every 2-3 weeks were an alternatne
form of therapy

Such therapy though effective for some years 1n most cases
held certain disadvantages Deoxycortone 1s a drug which
€an Cause Serious sy of overdosage with salt r
oedema and hypertension and in cases with early cardiac
decompensation complete failure could be precipitated
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Daily njections were unpleasant for the patient and implants
were sometimes extruded sometimes became infected and
sometimes caused symptoms of overdosage  Putting 1n several
months dosage at one time 1s remote control therapy and
melastic m the face of changing needs

Cortisone has been used both by mtramuscular 1jection
by implant and by oral toute 1 the treatment of Addisons
disease with great success In the authors expertence the
well betng and increase m energy 1s m excess of that
seen on any previous therapy  The advantages of oral therapy
are obvious and 1t 1s interesting that the dosage required
12 5-37 5 mulhgrams a day s so small compared with that
required 1n treatment of other non endocrinologteal conditions
after total adrenalectomy a pattent may satisfactortly be mamn
tained on this dosage

On this basts 1t 15 now posstble to re state the therapy for
this condition 1n 1ts different grades of severity

Grade I —These mild cases can be maintamned on salt
alone given 1n enteric coated capsules up to 30 grammes

a day In face of stress of any sort 1f symptoms reappear

cortisone may be given orally 1n doses of 12 5 mulhgrams

twice or thrice daily as required discontinuing when the
condition 1s agatn controlled

Grade IT—More severe cases need regular routine
dosage of 125 mulligrams of cortisone 1-4 times daily by
mouth or 25-50 mulligrams by mtramuscular myection daily

Salt may be given as found necessary—a supplement of

4-6 grammes a day 1s usual

Grade III —In certain cases response may not be entirely
satisfactory and the electrolyte balance only mperfectly
restored In such cases 1-3 mulligrams of deoxycortone
may be given daily 1n addition though usually only I mullt
gram 1s necessary  Implants may be given n such cases if
regular dosage of deoxycortone 1s required 100-125 millt
grams bemg given for each 05 mlligram required daly
ntr larly Many cl sull prefer because of
the relatively weak muneralocorticord action of cortisone
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to balance the patient on deoxycortone and only later to
add such doses of cortisone as are necessary for production
of full therapeutic effect usually 12 5-25 milligrams ~ Cases
do occur where the strong rmuneralocorticoid action of
deoxycortone 15 required

Grade IV —In addisoman crists and 1n mstances of inter
current mfection or surgical procedures in patients with
Addison s disease at least 100-200 milhgrams of cortisone
should be given daily until the additional stress has ceased
and normal food and flmd intake has been restored As
nausea and vomiting 1s probably present cortisone 15 often
best given by intramuscular injection but cortisone should
be gwven orally if 1t can be tolerated in this way in doses
of 50 mulligrams 6-8 hourly after a loading dose of 75-100
mulligrams as absorption and therapeutic effect s quicker
by this route  Intravenous glucose saltne solutton with or
without cortical extract should be given if the crisis 1s
severe and the patient collapsed  In such cases absorption
of cortisone from the site of intramuscular ngection may be
delayed at a time when quick results are most needed and
vomiting may put oral therapy out of count The usual
dose of adrenal cortical extract in such cases 15 20 mulls
htres antravenously directly with 20 mullilitres given by
slow intravenous infuston though some workers give doses
up to six times as great

Current opiion w the United States of America 1s that
glucose should not be given intravenously m addisonian
crists without concurrent plasma or albumin admimistration
as m the presence of adrenal cortical insufficiency 1t may
lead to hyperpyrexia The addition of 2 grammes of
dibasic potassium phosphate to a litre of 10 per cent glucose
solution 15 said to prevent these febnle episodes Con
centrated human albumn or 250 millihttres of human plasma
15 advocated intra ly before ad ration of glucose
saline solution

Antibiotics are given as required in cases where 1nfection
15 present  even where no obvious infection exists prophy

105



ENDOCRINE DISORDERS

lactic pemicillin 1s justifiable 300000 umts of crystalline
penicillin being given every 12 hours by intramuscular
injectton  Intravenous fluids should not exceed 3 litres 1
24 hours and should be discontinued as soon as fluds are
tolerated by mouth As in diabetes, early treatment m
pre coma or pre cnsis 1s much more efficactous than treat
ment 1n full coma or cnisis  the more time that has passed
and the more advanced the condition when treatment 1s
started the worse the prognosts Oral or intramuscular
cortisone I the above dosage given early will happily abort
most early crises and many more advanced ones  Cortisone
in such dosage over such perniods will have no adverse
effects unlike deoxycortone 1if dosage 1s above the thera
peutic requirements hypertension will not occur and pre
cipitation of cardiac failure 1s most unlikely Intravenous
cortisone therapy has been used in certain clinics 1n the
Unuted States of America but the author has no experience of
treatment by this route or of intravenous hydrocortisone
(compound F) which given by this method 1n dosage of
1 milligram per hour has been reported to have completely
reversed severe adrenal msufficiency within 24 hours
Cortisone has  therefore altered orthodox therapy of
Addison's disease and 1s a regular part of treatment mn all
grades of seventy except the mildest Therapeutic results are
now much better than before its advent  Patients who change
to cortisone from deoxycortone alone or take both substances
almost nvariably feel better have more energy and more
strength far fewer hypoglycaemic episodes and stand up to
all forms of stress far better than previously Their gain
m appetite and body weight s often dramatic and 1s not due
to flmd retention as 1t frequently 1s on deoxycortone therapy
but to true increase in body ussue  Gans 1n weight of 1-2
stones 1n a year are not uncommon Except 1n crisis more
than 375 mulligrams of cortisone daily 1s only very rarely
required a dosage almost incapable of causing any undesirable
side effects  Periods of fasting are tolerated better than pre
viously the blood sugar levels being maintained surprisingly
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well Abnormalities of water secretion as shown mn dragnrostic
tests such as the Kepler Power are said to be reversed if
40-50 milligrams of cortisone are given daily but only occaston
ally on lower doses The blood pressure 1s held at normal
levels and hypertenston does not occur even with excessive
dosage as 1t does with deoxycortone except in rare nstances
Personality changes not imfrequent i Addisons disease
disappear and on the small dosage used mental upsets only
very rarely occur The electroencephalogram 1n Addisons
disease 1s characterized by a decrease 1 the predomnant
frequency and the presence of short bursts of low frequency
Cortisone reverses the ch 1stically slow electr
gram  deoxycortone alone 11 normal therapeutic doses does
not

Precipitation 1nto cnsis by acute snfection s a ranty in
patients maintained on cortisone who seem to withstand and
shake off infection much better than cases maintained on
deoxycortone alone  Thorn and hus colleagues (1951) though
retairng deoxycortone 1n routine therapy of Addison s disease
I many cases because of 1ts mineralocorticoid salt retaining
action state mn a summary of an account of treatment of
adrenal msuffictency

The advent of ACTH and cortisone has opened a new
chapter m the diagnosts and treatment of adrenal cortical
msufficiency In specific simulation of the gland by ACTH
we have for the first time achieved the goal of testing adreno
cortical reserve  No longer must accurate diagnosts await
the development of advanced disease  In the realm of therapy
we need not be imited to the repalr of the disordered electrolyte
balance by means of diet and desoxycort
tion measures whih while protecting the hypoadrenal
patient against dehydration and shock yet all too often leave
him more or less crippled by residual metabolic defects  As
shown by these preliminary studies, cortisone by filling
this gap 1n therapy has made 1t possible to restore the great
majonty of patients to an active Ife Thus through the
development of both a specific adrenal stmulant and adequate
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lactic pemailin 15 justifiable, 300000 umts of crystalime
pemaliin being given every 12 hours by intramuscular
mjechion  Intravenous fiwmds should ot exceed 3 Iitres n
24 hours and should be discontinued as soon as fluds are
tolerated by mouth As m diabetes early treatment
pre coma or pre cnsis 1s much more efficacious than treat
ment in full coma or crists  the more tune that has passed
and the more advanced the condition when treatment 1s
started the worse the prognosis Oral or intramuscular
cortisone 1n the above dosage given early will happily abort
most early cnises and many more advanced ones  Cortisone
in such dosage over such periods will have no adverse
effects , unhike deoxycortone 1f dosage 1s above the thera
peutic requirements hypertension will not occur and pre
cipitation of cardiac faslure 18 most unhkely Intravenous
cortisone therapy has been used in certain clinis in the
Umted States of America but the author has no expenence of
treatment by this route or of intravenous hydrocorhisone
(compound F) which given by this method in dosage of
1 mithgram per hour has been reported to have completely
reversed severe adrenal msufficiency withm 24 hours
Corusone has therefore altered orthodox therapy of
Addison's disease and 1s a regular part of treatment mn all
grades of sevenity except the nuldest Therapeutic results are
now much better than before tts advent  Patients who change
1o corusone from deoxycortone alone or take both substances
almost invanably feel better have more energy and more
strength far fewer hypoglycaemic episodes and stand up 0
all forms of stress far better than previousty Ther gam
n appetite and body weight 1 often dramatic and 1s not due
to flud retention as 1t frequently s on deoxycortone therapy
but to true mcrease m body tissue  Gains mn weight of 12
stones I @ year are not uncommon  Except in crisis more
than 375 milhgrams of corusone datly is only very rasely
required a dosage almost mcapable of causing any undestrable
side effects  Pertods of fasting are tolerated better than pre
viously the blood sugar levels being maintamed surprisingly
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Mrs NL aged 35 years had been perfectly well unul 3
months previously She had been marned 10 years and had
one female child aged 7 years  She had carried out her house
work and mn addition worked 1n a canteen until 8 weeks pre
viously Three months previously she had what she thought
was  gastric flu She became shivery and vormted repeatedly
‘There was no abdomunal pain and no diarrhoea  The attack
cleared up 1n 14 days

One month later a similar attack recurred but on this occaston
with vomiting ~ She had to gne up work and stace this time
vomitmg on and off at mtervals continued to be a trouble
She began to feel extremely weak and took frequently to her
bed for although she had no pam she had absolutely no energy
Bowels were normal but for one attack of drarrhoea lasting a
few days Her appetitc became poor 1t had previously been
excellent She had lost weight but did not know how much
and had noticed her skun had been getting gradually browner 1n
the past 3 months Menses were /y; as previously but she felt
more weak towards the end of the pertod

She was seen at hospital on 29 12 52 extremely 11l pigmented
blood pressure 76/50 vomiting  she was brought m on a
stretcher  She was admutted immediately as a case of Addison s
disease entering crsis  As she was entically 1ll a 5 per cent
glucose salme intravenous dnp was started with Eucortone
{adrenal cortical extract) 10 mullilitres into the dnp and 10
mulliitres tramuscularly  Cortisone 200 mulligrams  was
given 100 milligrams into each buttock Deoxycorticosterone
(DOCA) 10 mulf was gien tntr farly and 5 mull
grams subsequently 6 hourly for 6 days Pemaillm 1ntra
muscularly was given 250 000 units 6 hourly

She steadily and slowly improved and was maintained on
5 milligrams of mtramuscular DOCA daily  This was changed
when she appeared completely stable to crystaline DOCA
injections every fortnuight  On this she continued well as an
out patient and she was considered as sahsfactory from the
view point of an average case of controlled Addison s disease
Her blood pressure varied from 115 75 to 90’60 The last figure
was 1n a week when she had a cold and had been rather busier
at home also 1n this week menses had been rather heavy

It was found that one imjecyion of crystallme DOCA lasted
her just a fortmght She was then changed to cortisone On
this she gained weight from 7st 6lbs to st 4lbs 1n a 4
month period _ She said she felt marvellous and had never
felt so well  The dosage was 125 milligrams by mouth three
times dailly On this her blood pressure remained around
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amounts of potent synthetic adrenal steroids adrenal cortical
msufficiency 1s no longer the obscure and deadly disease of
the past, but a state to be frequently anticipated, easily recog
nized and successfully treated

It may be asked as Addmons disease 15 {requentlv the
result of tuberculous destruction of the adrenal cortices whether
there 1s 2 nsk of exacerbating, tuberculous disease 1 the body
The answer 15 that although larger dosage 15 known to have
this effect smaller dosage only very rarely has and may be
considered safe  Nevertheless all cases before therapy 15
started should be examined carefully chimcally and radiologt
cally for any ewdence of actve or quiescent tuberculous
dsease anvwhere 1 the body

Diabetes co existing, with any other disorder alwavs alters
the therapv of both conditions Addisons disease 15 no
exception to this general rule (see alse page 125) Patients
suffermg from both these disorders seem to be extraordmanly
sensitive to small doses of cortisone—even 12 5 mlligrams of
the hormone causing increased nsultn requwements On
larger mnsulin dosage however control 15 as effectne as
previously though early crisis may completely upset normal
diabetic balance and require very careful handling

Does pigmentation alter on cortisone therapy 7 The answer
to this guestion is 1n most cases no even after prolonged
treatment  Some cases have however been reported of
defintte reduction in pigmentation one within o few weeks of
starting treatment but they must be considered exceptional
the rule 15 for pattents to continue to be pigmented but with
muscle strength energy appetite and general health restored

in the preamble earlier i this chapter atrention way drawi
to the fact that Addison s disease 15 essentially a biochemical
upset charactenized by sodim and fld loss  Corlisone has
much less effect than deoxycortone on salt retentton gt 18
of interest 1o pote that 1 spite of this fact 1t 15 an extremely
effectne drug m the routine day to-day treatment of this
condition and of greater mterest stdl 1t 1§ effective n the
therapy of addisoman ensis
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vene 1n some neither signs of adrenal mnsufficiency nor a drop
1n blood pressure occur  Patients with raised blood pressure
after adrenalectomy may not show a low blood pressure until
actual adrenal cnisis occurs  the blood pressure level 1s there
fore useless as a guide to adrenal substitution therapy m such
cases The place of cortisone 1n the treatment of Cushings
disease 15 described 1n the section on that disease

Acute adrenal destruction by haemorrhage occurs rarely
1n the later stages of pregnancy in haemorrhagic conditions
1n mentngococcal septicaemia {Waterhouse Fridenchsen syn
drome) and other forms of severe prostrating infection The
use of cortisone 1n the face of acute adrenal sufficiency of
this nature 1s logical and cases have been reported where it
appears to have been Ife saving Used 1n cases of memngo
coccal infection no adverse effect was noted on concurrent
antibiotic therapy Dosage should be large as mn addisonian
cnsis but smaller doses such as 25 rmlligrams 4 times
daily have been reported on as effecttive Working on the
theory that some cases of severe post operative shock are n
fact due to adrenal exhaustion corticotropm (ACTH) has
been tried but though occasional patients have done well
most have shown no improvement and 1n the authors small
experience little 1s to be expected mn such cases It has been
found that there 1s no evidence of adrenal exhaustion mn the
average post operatnve case as judged by adrenal response
to myected corticotropin

ANTERIOR PITUITARY INSUFFICIENCY (SIMMONDS $
DISEASE SHEEHAN $§ SYNDROME)

In Addison s disease the defect lies 1 the loss of one essential
endocrine gland 1n Symmonds s disease loss of the hormones
secreted by the anterior pitutary leads to atrophy and under
secretion of a number of other endocnne glands and the effects
are far wider far more diffuse and far more vanable

The commonest cause m the authors personal expenence
1s the post partum necrosts so well described by Sheehan n
Great Britamn (1939 1949) The march of events 15 usvally
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12075 and tfier enerpy and well bewtng were in excess of her
previous condition  She savs she feels vastlv better on cortisone
than she ever did on DOCA alone  So far over 4 9 momh
penod there 15 no sign of any salt deficiency although she onlv
takes as much as she feels she wants

Comment

This case bnngs out serveral powmts  One 1s that even m
the most sbvious cases diagrasts may still be mussed and patients
with Addison s disease arnive at the chmic or surgery for the
first time 10 pre coma or even coma  The second powmt 1s the
obvious ymprovement on changmg from deoxycortone crystal
lne wnplants to cotysone  In the treatment of the carly ctusis
m this case we erred on the side of safety wnd gave everything
we had as we feared a fatal result _certarnly 1n tﬁe hight of what
has been learnt since much of thus therapy may have been

y but some still prefer ta use degxycortone

cortical extract and cortisane 1n crists of this sott  Fnally this
patient has been instructed as to the fact that she has a disease
which lLike ditbetes or myxoedema will be with her for life
Marntenance therapy s therefore her the patient s conceen and
1t 15 up 10 her to increase dosage 1n the face of any stress or
nfection aud to repart vapidly to the clinic or to her practiioner
as m diabetes  The addisonian patient must know the dosage
of her drug sometiung of her disease and the mansgement of
it and most particalarly what aggravates it Timely mncrease
of dosape 1 face of wtercurrent wnfection will prevent many 2
CTrists

Treat; of the \! d patient
In the ast 2 years an inereasng number of patents have
had ¢ total or subtotal adrenal y performed for

a vanetw of conditions—Cushung s syndrome carcinoma of the
prosiate  schizophrema and hypertension  In such patients
where total adrenalectomy has been performed substitution
thetapy with cortisone 15 at present the usual practice 12 3-50
rlligrams bemng given dasly by mouth i divided doses with salt

ppl as and if requwed The problem 15 essentally
the same as 1n Addison s disease but the adrenalectomized
patient often behaves rather differently from the addisoman
After adrenalectorny for hypertension for example results are
varable i some the blood pressure remains efevated after
operatton tven though signs of adrenal sufficiency super
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vene 11 some neither signs of adrenal msufficiency nor a drop
n blood pressure occur  Pattents with raised blood pressure
after adrenalectomy may not show a low blood pressure until
actual adrenal cnisis occurs  the blood pressure level 15 there
fore useless as a guide to adrenal substitution therapy m such
cases The place of cortisone 1n the treatment of Cushings
disease 1s described 1n the section on that disease

Acute adrenal destruction by haemorrhage occurs rarely
1n the later stages of pregnancy m haemorrhagic conditions
1n menmgococcal septicaemta {(Waterhouse Friderichsen syn
drome) and other forms of severe prostrating infecion The
use of cortisone 1n the face of acute adrenal nsufficiency of
this nature 1s logical and cases have been reported where 1t
appears to have been life saving  Used 1n cases of meningo
coccal mnfection no adverse effect was noted on concurrent
antibiotic therapy Dosage should be large as m addisoman
crisis but smaller doses such as 25 mulbgrams 4 times
daily have been reported on as effectve  Working on the
theory that some cases of severe post operative shock are n
fact due to adrenal exhaustion corticotropin (ACTH) has
been tried but though occasional patients have dome well
most have shown no mmprovement and in the author s small
expenience little 1s to be expected 1n such cases It has been
found that there 1s no evidence of adrenal exhaustion 1n the
average post operatne case as judged by adrenal response
to mjected corticotropin

ANTERIOR PITUITARY INSUFFICIENCY (SIMMONDS S
DISEASE SHEEHAN S SYNDROME)

In Addison s disease the defect hies 1 the loss of one essential
endocrine gland 1n Stmmonds s disease loss of the hormones
secreted by the antertor pitwitary leads to atrophy and under
secretion of a number of other endocrine glands and the effects
are far wider far more diffuse and far more vanable

The commonest cause 1n the authors personal experience
18 the post partum necrosis so well described by Sheehan 1n
Great Brtain (1939 1949) The march of events 15 usually
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120/75 and her energy and well being were 1n excess of her
previous condition  She says she feels vastly better on cortisone
than she ever did on DOCA afone  So far over a 9 month
pertod there 1s no sign of any sait deficiency although she only
takes as much as she feels she wants

Comment
This case brings out several points One 1s that even m
the most obvious cases diagnosts may still be missed and patients
with Addison s disease arrive at the clinic or surgery for the
first time 1n pre coma or even coma  The second point 1s the
obvious 1mpi on ch from deoxycortone crystal
line implants to cortisone  In the treatment of the eatly crists
i this case we erred on the side of safety and gave everything
we had as we feared a fatal result  certamnly 1n the hght of what
has been learnt since much of this therapy may have been
y but some cll still prefer to use deoxycortone
cortical extract and cortisone in crisis of this sort  Finally this
patient has been instructed as to the fact that she has a descise
which like diabetes or myxoedema will be with her for lfe
Maintenance therapy is therefore her the patsent s concern and
1t 15 up to her to mcrease dosage in the face of any stress or
nfection and to report rapdly to the climic or to her practitioner
as in diabetes  The addisoman patient must know the dosage
of her drug something of her disease and the management of
it and most particularly what aggravates it Trmely tncrease
of dosage in face of intercurrent infection will prevent many a
crists

T of the adrenal patient

In the last 2 years an increasing number of patients have
had bilateral total or subtotal adrenalectomv performed for
a vanety of conditions —Cushing s syndrome carcinoma of the
prostate schizophremia and hypertension In such patients
where total adrenalectomy has been performed substitution
therapy with cortisone 1s at present the usual practice 12 5-50
milligrams being given daily by mouth in divided doses with sait
supplements as and 1if required  The problem 15 essentially
the same as 1 Addison s disease but the adrenalectormzed
patient often behaves rather differently from the addisonian
Afier adrenalectomny for hypertension for example results are
vanable , 1n some the blood pressure remains elevated after
operation even though signs of adrenal insufficiency super
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showed wesght loss  Such discrimmation precluded all plump
cases and nullified the aim of the review

This chnical picture 1s emphasized as diagnosis 1s on the
Tistory and clinical exammnation  side room tests may mislead
as will appear from what follows later

To produce this clinical picture of Sheehan s syndrome over
75 per cent of the gland must be destroyed 1t 1s amazing
what a small particle of mntact gland will mantam normal
function and prevent development of the disease In some
severe cases life has been precariously maintained on some 6
per cent of gland tissue

Other causes of hypopituitanism are myury basophihc
adenoma of the pituttary cyst of Rathkes pouch (cranio
pharyngioma) destruction by a cerebral tumour m the region
of the third ventricle or any other expanding lesion m the
region of the pitwitary  basal menmgtis cavernous stnus
thrombosis and malignant hypertension are very rare causes
Deep x ray therapy to the region of the pituitary may prect
pitate signs of anterior pituitary msufficiency ~ After complete
mvestigation some cases show no sign of primary lestons and
fall into the inevitable class of idiopathic hypopttuitanism
Anorevia nervosa mtially a mental disturbance eventually
manifests i almost 1dentrcal manner with signs and symptoms
of secondary hypopituitanism  the primary diagnosis here
lies essentially 1n the history and there 1s no doubt that con
fusion 1 dragnosis between primary and secondary condition
has led previously to difficulties 1n true assessment of cases

An eosmophilic adenoma may expand to almost complete
destruction of the anterior pitwitary symptoms of hypopitur
tansm may be then grafted onto the picture of a previous
acromegaly

The anterior piturtary secretes the gonadotropic hormones
(LTH or luteotropic hormone LH or luteimizing hormone
and FSH or follicle stimulating hormone) It also secretes
corticotropin or adrenocorticotropic hormone (ACTH) soma
totropin or growth hormone the thyrotropic hormone (TTH)
and possibly others  Withdrawal of these hormones leads to
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as follows a woman previously absolutely normal and at
full term goes into labour Profuse haemorrhage occurs
usually from a placenta praevia, manual removal of whch m
some cases adds uterme nfection  The patient 15 extremely
il and shocked and has become extremely anaemic very
rapidly as a result of profuse blood loss Recovery 1s slow
From the moment of haemorrhage the patient 15 a different
woman even when her blood picture 1s restored to normal
Lactation 1s impossible and the child has to be artifictally fed
Menses do not return  The pattent suffers marked lassitude
and becomes wizened m face though her body does not waste
and weight 15 usually within normal hmits, she may even
be plump Hair falls from axillae pubis head and face and
she becomes pecularly pale and hairless even fine body hair
being diminished  The pallor though perhaps partly caused by
anaemia 15 fargely an actual depigmentation even the areolae
of breasts of muitipara become pale and depigmented
Episodes of weakness and actual coma occur and blood sugars
are found to be at low levels at normal times and at low
hypoglycaemic levels m coma In coma the patient i1s pecu
harly cold and ngid to the touch she 1s almost cadaverc
Although other factors salt depletion for example may enter
the picture hypoglycaemia 1s the main and principal feature
1n most of such episod Her ity changes she b
difficult stuggish and perhaps actually psychotic Mentally
and physicaily i the space of a few weeks she has become a
completely different woman from previously

Amenorrhoea continues  In most cases she 1s then diagnosed
as a case of mental disease or myxoedema the treatment of
either condition producing anything but a beneficial result
The true diagnosss 1s often mussed as 1n the absence of wasting

ds s disease 1s frequently not dered Sheehan has

frequently emphasized that wasting need not be present
many of lus photographs of such cases taken at autopsy show
plump well nounshed subjects  Nevertheless when Escamulla
and Lisser (1942) reviewed the world s literature of Simmonds s
disease 1n 1942 only those reported cases were accepted who
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of adrenal cortical activity by mtravenous or ntramuscular
myections of corticotropm  the test becomng negative agamn
within a few days of discontinuing injections 17 Ketosterord
output 1 urmne 15 at a low level mn untreated cases nsing
tempotarily under corticotropm stimulation The adrenal
cortex can therefore be goaded into activity but only tempor
anly by corticotropm

Treatment

Prior to the advent of cortisone and corticotropmn therapy
of Simmondss disease was unsatisfactory 1t stll leaves
something to be desired  Frequent 2 hourly feeds to prevent
hypoglycaemic episodes and intravenous glucose i such
episodes were usval Infections were rapidly combatted by
anttbiotics and sulphonamudes and early hospitalization
Care was taken to avoid heavy stresses of any sort Thyrod
admimmstration sometimes had no effect sometimes made the
patients feel worse and m full dosage occasionally preciprtated
a cnsis of addisoman type  The most useful of a not very
useful selection of drugs was testosterone given by intramuscular
wjection as propionate or by pellet mmplant This caused
some 1ncrease 1 energy libido and well being and sometimes
1ncreased harr growth  Salt and water retentton was promoted
with testosterone  the opposite effect was seen with full
thyroid dosage water and salt loss occurring Varwous
endocrine therapeutic muxtures were evolved containing
thyroid testosterone and deoxycortone but therapeutic results
were not impressive and testosterone alone seemed to be as
effective  Treatment of an underlying neoplastic lesion by
surgery or irradiatton sometimes worsened the features of
hypopituitanism  Mild cases of Sheehans syndrome who
became again preg a rare t 1mes 1mproved
greatly after the birth of the new chuld but cases have occurred
where further fatal antertor pituntary destruction occurred at
childbirth

Treatment by stimulation of the adrenal cortex was first
undertaken by the author Courses ot mtramuscular cortt
cotropin were given the dosage being 100 millipgrams a day
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mvolution of other plands and organs Withdrawal of
gonadotropins Jeads 1n man to hypogonadism—the gemtahia
become small hibido shight or absent and the subject infertile
In woman menses cease, breasts usually become smaller and
lactation ceases Withdrawal of thyrotropin leads to cold
mtolerance, a lowered basal metabolic rate dimmshed rodine
uptake facial features sometimes resembling those of myx

oedema and slowing of body functions including cesebration
Serum cholesterol r1ses and to most routine current laboratory
tests the patient appears to be suffering from myxoedema
electrocardiographs being typical of this conditton This
secondary myxoedema resulting from hvpopitutanism differs
from the primarv wdiopathic varsety 1n that the skin and hair
1s usually of finer texture the voice rarely takes on the croaking
raven quabty and the pecular pallor differs from the waxy
yellow pallor with malar pk flusk seen in primary sub

thyrordism  Withdrawal of growth hormone results n visceral
under development uterus ovanes kidneys heart hver and
other organs being smaller than normal Withdrawal of
corticotropin feads to secondary addisonian features pnnel

pally loss of energy and a somewhat lowered blood pressure

An essentral point of difficrence hes 1n the absence of
pigmentation 1 Simmondss disease  Islets of Langerhans
secrete unopposed by anterior piturtary hormones and hypo

glycaenua 1s the rule  The climical picture 15 therefore a
complex one and capable of some vanation

Dagnosis

Many patients are taken to be cases of myxoedema as noted
above, although history and chimeal examnation should give
the correct duag Mentat d may cause con
fusion m diag Thorns 1 test 15 neg
Using Thorn's ACTH test the first injection of corticotropin
fails to produce eosmopema though after 6 hourly injections
for 48 hours the test usually converts to posttivity eosmophils
dropping below 50 per cent of the preceding fasting figure
Suatlatly the water tolerance test of Robinson Power kepler
y negative becomes posttive after repeated stmulation
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of adrenal cortical activity by intravenous or intramuscular
mjections of corticotropin the test becoming negative agan
within a few days of discontinuing, myections 17 Ketosterowd
output 1n unne 15 at a low level i untreated cases nsing
temporanly under corticotropin stimulation The adrenal
cortex can therefore be goaded 1nto activity but only tempor
anly by corticotropin

Treatment

Prior to the advent of cortisone and corticotropin therapy
of Simmondss disease was unsatsfactory 1t still leaves
something to be desired  Frequent 2 hourly feeds to prevent
hypoglycaemic episodes and 1ntravenous glucose i such
episodes were usual Infections were rapidly combatted by
antibiotics and sulphonamides and early hospitahzation
Care was taken to avoid heavy stresses of any sort Thyroxd
admimistration sometimes had no effect sometimes made the
patients feel worse and 1n full dosage occasionally precipitated
a cnisis of addisonian type The most useful of a not very
useful selection of drugs was given by it 1
njection as propionate or by pellet implant This caused
some 1ncrease 1n energy hibido and well being and sometimes
wncreased hair growth  Salt and water retention was promoted
with testosterone  the opposite effect was seen with full
thyroid dosage water and salt loss occurning Various
endocrine  therapeutic muxtures were evolved contaiming
thyroid testosterone and deoxycortone but therapeutic results
were not impressive and testosterone alone seemed to be as
effective  Treatment of an underlying neoplastic lesion by

surgery of irrad rsened the features of
hypopitwitanism  Mild cases of Sheehans syndrome who
became again pr rare t improved

greatly after the birth of the new child but cases have occurred
where further fatal anterior prtuitary destruction occurred at
childbirth

Treatment by stmulation of the adrenal cortex was first
undertaken by the author Courses of intramuscular corty
cotropin were gnven the dosage being 100 mulligrams a day
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6 hourly by 1ntr. lar route dually reducing 10 40
milligrams or lower over a period of 1-3 weeks In some
cases 20 mlligrams were given by intravenous infusion over
an 8 hour peniod daily for 6 consccutive days, the adrenal
stimulation obtained bv this route bemng greater than that
seen on the larger intramuscular dosage  Therapeutic results
from these booster courses were gratifying up to a pount
but though general well being lasted for some weeks subse
quently tests of adrenal cortical function were found to have
become abnormal again within a few days of stopping therapy
Week end mjections of 30-100 ruilligrams of corticotcoptn
mir farly did not well being and hypoglycaemic
epssodes occurred though not within 3 weeks of a full course
On corticotropin alone the resuits obtained by the author in
S cases in a total of 8 courses of treatment could b tabulated
thus (1) Increase mn energy and sense of well being dis
appeating after 4-8 weeks  (2) Loss of cold sensitivity over the
same period  (3) Some slight increase 1 growth of hair on
head extremities and body (4) Increased appetite gatn 1n
weight and ncrease mn male libido

Some of this 1mprovement may have been psychological
but undoubtedly not all of it Negative results were (1)
Electrocardiographs were unchanged (2) Basal metabohe
rates and radioactive 10dine clearance tests were unchanged
(3) Menses did not return

Hypoglycaemic episodes tended to recur 4-8 weeks after
courses of therapy and sometimes heralded complete and raptd
relapse to the imitial state though not invanably  Investiga
tions showed (1) Thorns corticotropin  adreno cortical
stymulation tests mnally negauve became posiive afier 2
or more days therapy n most cases  {2) Robinson Power
Kepler tests gave low (negative) readings Dunng therapy
they reverted to normat only to relapse 2 days after treatment
was stopped  (3) Urnnary ketosterord output usually rose
shehtly from a low figure and feil rapidly after cessation of

therapy
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Interesting case histories are the following

Mr DB aged 38 years had been concussed twice at the
age of 17 and 18 years but was perfectly fit and well unul 1941
when 1 the Army stationed on the end of Southend Pier and
sleeping 1n a well ventilated draughty room without a fire he
awoke one morming 1n a daze unable to stand and only semu
conscious He was admutted to hosprtal for 14 days His
symptoms reappeared on his return and he spent the next
year almost entirely in hospitals and convalescent homes
In 1942 he was d as a case of and thyroid
extract prescribed He continued on this treatment until
March 1951 without apparent effect He gradually became a
typical case of Simmondss disease His libudo disappeared
he shaved only once 1n every 1 or 2 weeks he became lethargic
and yntable  Coitus was only acheved once every 2 or 3
months On admusston 1n Apnl 1951 he was a typical case
of §i ds s disease  No evid was found of a progressive
neurological lesion A course of ACTH was given totalling
310 milligrams over a pertod of a week admimistered 6 hourly
intramuscularly  Thorn s test at the commencement and on the
fourth day of therapy was negatrive  On the second day of
therapy he noticed more energy and was less cold than pre
viously By the fourth day he had abundant energy and was
spending much longer out of bed  He was discharged on 21 5 51
and remained well and full of energy until 14th June shaving
daily and idulging m coitus mghtly He noticed an increase
n the harr over arms and legs and felt much stronger On
14th June he entered a public house and before ordering a
drink started to play snooker He then experienced one of his
by now well known faint turns and was assisted home and given
glucose  Over the next fortrught he lost most of the improve
ment he had made previously The pemod of mmprovement
therefore was 28 days only after the last injectron He was
re admitted on 11751 He was so anxious to receive more
treatment that to note the psychological effect control injections
of saline solution were given On these us energy improved
he walked about more briskly and stated he began to notice the
improvement on the third day of the injections On 257 51
20 milhgrams of ACTH was given daily 1n | pint of normal
saline solution by intravenous dnip over a pertod of 8 hours This
was repeated on 5 days subsequently a total of 120 milligrams of
ACTH by intravenous admimstration over a period of 6 days
Thorns test negative at the onset of the course and on his
previous admission on the day following the end of the course
was positive  Energy returned in excess of that noted with the
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control injections and he was discharged on 15851  Subse
quently week end injections of 40 milligrams of ACTH intra
muscularly were given but these did not mamtain him 1n good
general health and he had lttle energy ACTH injections
were then given twice weekly but with little improvement In
March 1952 testosterone injections were recommenced the
long acting crystallme preparations being used On this he
mmproved 1 imjection being given every 3 weeks and on this he
was better than he had been on twice weekly ACTH One
hypoglycaemic episode occurred nevertheless m May and as
usually happened his condition deteniorated rapidly subse
quently Treatment was then changed to cortisone 12 5 millt
grams twice datly by mouth This was increased on Ist July
10 3 times daily On this dosage his general condition improved
he states he 1s perspining more than previously and his hibido
has vastly improved  On cortisone he continues to be 1n good
general health and quite as well as on completion of a course
of ACTH He prefers cortisone to any previous form of
therapy and states he feels better on 1t

Comment —It was clear that the use of corticotropin was
unsatisfactory 1n that imjection therapy could not be kept on
indefintely and relapse” would occur if discontinued —After
1n patient courses of therapy week end  booster  injections
were not enough to mamtain well being  Adrenal cortical
sumulation was therefore abandoned and cortisone was sub
stituted  Satisfactory results have since been maintained on
oral therapy dosage being 25-37} mulligrams of cortisone
daily 1n divided dosage On this no further hypoglycaemic
episodes have occurred

Mrs EK aged 38 years was admitted as an emergency case
1n hypoglycaemic coma on 30351 She proved to be a case
of Stmmonds s disease of only 10 months duration following
the birth of her second chid Her history was typical of
Sheehan s syndrome but m additton there was a history of
sub total thyroid y for thyr n 1936 Blood
sugar was 58 milligrams per cent on admission  She was given
30 mullilitres of 25 per cent glucose solution wntravenously  She
rapidly improved and asked where she was complaining batterly
ofthecold It was decrded to try the effect of ACTH immediately
to see if there was any effect on the clinical picture at this stage
Annt it of 5 was given starim
The patient 4 hours later was 1n deep hypoglycaemic coma and
20 mmillilitres of SO per cent dextrose solution was given again
with dramatic effect ACTH was continued 25 mulligrams
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& hourly for 13 days then reduced to 10 mithgrams &-hourly
for 1 day the fourteenth day of therapy Total dosage given
was 845 mulligrams  After the seventh day of treatment she
expenenced much wnproved energy and no longer felt the cold
acutely  On leaving hospital on 27451 she was § pounds
above admussion weight  Seen B omonth later she stated she
feit welt—the best she had felt for years—full of energy but
she stull felt the cold  She talked more quickly and was more
foll sn the face  Her wesght was the sarae as 1t was on discharge
from hospital On 156 51 2 months after her last injection
al H' she was admitted to another hospital in hypoglycaemic
coma her blood sugar being less than 25 mlhigrams per cent
Intravenous glucose 60 mulhinres of 2 50 per cent solutson was
followed by oral glucose and she made a good recovery In
spite of warmng advice thyroid extract 1 gramn daily followed
by 2 grains daily was mven over a pertod of a week—a total of
10 grains by mouth  This led to a severe febuie episode with
g closely blwg an add crists from which
she was ¢ by stopping the drug and giving
glucose sahne solution ly T P
gwen every other day led to no tmprovement She was trans
ferred to our care on 14 8 51 the picture bemng as she was a
few days after her wmstial admussion  Thorn s test was negative
ACTH was started 15 muthgrams four times daily reduced to
10 mlligrame four tumes dady  Improvement was notceable
on the third day  After the course had been completed a single
wjection of 25 muligrams of ACTH for Thorn s test produced
a reaction g of sweating i the chest and
the feeling of a lump n the throat  The cause of thus reaction
remaned unknown st was treated as though 1t were an allergic
state  The Robinson Power hepler test became normat while
on therapy but relapsed a few days after the last injection
She subsequently rematned well and felt much mote erergatic
for a fortmght when hypoglycaemic emsodes recurred four
tmes m all within a month of discharge from hospstal
Cortisone was_therefore started mm October 1951 bemg mven
w2 dosage of 125 mulligrams twice daly  On this she com
menced to gamn wesght and felt much better  Hypoglycaemie
episades have not recurred since she has been on cortisone
now a pertod of 16 months In December 1951 sodium
1 thyromne O | mulligram dasly was given 1n addinon 10 corusone
In January 1932 n the fifth month of corsone therapy
meases returned and have been recursing since monthly
though very scanty Th was subseg ¥ d
to 02 mulhgram a day and in the last 2 months cotusone has
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been raised to 50 milligrams a day in divided dosage Her

serum cholesterol has now returned to a normal figure for the

first time she has gamed 5 pounds 1n weight m the last year

and looks and feels quite a different person

Comment —This case of Simmondss disease (Shechans

syndrome) was of much shorter duration than the others

Menses failed to return on testosterone and ACTH therapy

but returned on gwing corusone Hypoglycaemic episodes

appear to have been completely abolished by cortisone and

her improvement 15 i excess of that seen on any previous

form of therapy

1t 1s apparent that much can be achieved by restoning the
mssing adrenocortical component only m this disease but
on cortisone alone thyvroid function remains low and basal
metabolic rates and electrocardiographs abnormal Most
workers are therefore now giving additional hormone pre
parations —thyroid or sodium 1 thyroxine being the usual
first addition  Androgens and oestrogens mav also be included
and sometimes salt and deoxycortone also  The mental state
remains satisfactory or improves but 1n occasional cases acute
mental upsets have been reported Miliary tuberculosis has
also been reported on cortisone therapy in this condition
To date however substitutton therapy using oral cortisone
15 the treatment of chorce tn this condition with thyroid given
orally 1n addition and possibly other hormones as noted above
On this regime well being appetite and weight are as good as
on corticotropin and are better and more easily maintamed
Libido returned tn the male case reported above on cortisone
as 1t did on corticotropin  Episodes of hypoglycaemic coma
have so far not been seen 1n the author s senes since cortisone
therapy was started However results 1 therapy are still
imperfect—a patient with Simmondss disease remans a
Simmonds s disease though improved 1n most cases

One further use of cortisone should be mentioned in thus
connexion  Patients undergoing operation on tumours 1n the
region of the hypophysis may be put onto cortisone immediately
after operation or even 2 days beforehand the dosage beng
raised or withdrawn as found necessary Caughey James
and Macleod (1952) drew attention to the post operative
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mortality n cases of piturtary tumours and the fact that some
writers suggest that one of the chief causes of death n such
cases may be an endocrine fatlure They record details of
4 patients with pitwitary tumours with varymng degrees of
hypopituitarsm  In 2 cases cortisone was given for post

operative coma  In the first case operation was on a chromo

phobe adenoma of the pituitary gland with brtemporal hemi

anopia and hypopituitarsm ~ After surgical removal of the
tumour the patient faided to rouse completely and 36 hours
later was confused disorentated and mconttnent He became
mcreastngly drowsy in the subsequent 3 days Cortisone
therapy was then started 100 mulhgrams intramuscularly
statm with 50 milligrams 6 hourly subsequently together with
05 mullihtre of neosynephnne 2 hourly  After 48 hours of
this treatment there was a noticeable 1mprovement in fus
conditton  this improvement was mantamed The second
case was a patient with acromegaly with a chromophobe
adenoma He regamned consciousness half an hour after
operation but the following day became drowsy and difficult
to rouse As this drowsmmess increased the wound was
explored nothing causative was found no improvement
occurred 1 s condition  Cortisone was started 50 mulh

grams 6 hourly intramuscularly but after 24 hours as his
condition was worse 100 milligrams were given intramuscularly

Two hours later he roused and thereafter made steady progress

‘Where operation lies in removal or destruction of the pituitary
such substitution therapy seems entirely reasonable and some
workers prefer to start cortisone mjections 2 days before
operation decreasing the dose gradually post operatively a
careful watch beng kept for signs of madequate pitutary
function Fmally hypophysectomy has now been performed
several times 1n the Umted States of Amenca for malignant
conditions of the adrenal gland where 1t was hoped that
removal of the adrenocorticotropic hormone would slow up
the disease process Such cases have been maintaned on small
doses of cortisone 1n some of these cases however adrenal
secondary deposits may have been producing adrenal hormone
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CUSHING § SYNDROME
The present concept of this disease 1s that over function of
adrenal cortices causes an over production of adrenocortical
sterowds and that this causes the signs and symptoms of this
condition  In such cases the adrenal cortex may be hyper
plastic on both sides or an adenoma or adenomas may be
present A malignant process may sometumes be found

TABLE
APPROXIMATE FREQUENCY OF SIGNS AND SYMETOMS PER CENT IN CUSHINGS
SYNDROME (ADRENAL HYPERCORTICISM) fAFTER LEVINE anD Wensiac 1950}

' Make ’ Female
Hypertensson 92 92
Moan flond face 83 8
Torso obesity & 80
Qsteoporosis of bones of torso with or | 1
without fractures f 64 75
Stra 75 72
Facral hirsuties f -~ 0
Amenorrhoea -~ J 61
Generairzed muscle weakness ! 33 48
Acnie 9 43
Personality changes 33 ! 24
Testicular atrophy 17 -
Buffalo hump 42 ' 36
Headaches 42 36
Renal calcult 17 t -
Diabetes mellitus 33 26
Skin brussing 9 kLS
50 50

Polycythaenma

The basophil adenoma of the anterior piturtary gland described
by Cushing as the causatne Jesion 1s seen occastonally—rarely
an arrhenoblastoma or mahgnant thymoma Irrespective
of the site of the leston {(ovary adrenal thymus) certain changes
descnibed by Crooke {1935} are seen in the anteror prusary
namely cytopk h jon of the basophd cells dis
appeatance of the basopht! granules excessnve vacuchzation,
balloontng of the atcler and general enlargement of the cells
1t seems that 2s 1 thyrotoxcests the thyrowd is the functional
causatve organ by wirtue of over production of thyrosd
hormone exen though a pitwitary factor may be operating so
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m Cushings syndrome the disease 1s essentially an over
production of adrenal cortical hormone whatever place the
piturtary may have 1n different cases The resultmg clincal
prcture 1s well known—plethora moon face polycythaemia
obese torso head and neck with normal extremities osteo
porosis sometimes with bony fractures again essentially of
bones of the torso hypertension striae of skin over shoulders
buttocks thighs and abdomen

The picture 1s therefore very sumlar to that seen in cortisone
over dosage with certain points of difference  peptic ulcera
tion perforatton and intestinal haemorrhage for nstance
reported on cortisone therapy are mot seen i Cushings
syndrome

The treatment logically indicated bilateral adrenalectomy
was unsatisfectory prior to the advent of cortisone  Some
patients died shortly after operation some survived 1n poor
general health with low blood pressure no energy and lowered
resistance to infection for longer or shorter periods cases
of iatrogemc Addisons disease in fact The operation
though performed was far from being satisfactory treatment
Now that cortisone may cover the period of operation the
outlook 1s entirely different Two courses are open to the
surgeon to remove both adrenals m fofo or to leave a small
amount (about 10 per cent) of one adrenal cortex In both
cases cortisone will be needed to cover the operation and
post operative period but after total extirpation substitution
therapy will be for life The operation of bilateral adrenal
ectomy under cortisone cover though stull a serious one 1s
no longer the mghtmare that 1t was previously

Walters (1952) of the Mayo Clinic described the surgical
treatment of former cases Aqueous adrenal cortical extract
40 mulhilitres was given intramuscularly the eventng before
and again immediately before the operation The same
extract 25-50 mullilitres was given mn 1 Iitre of saline solution
during the Int lar and int

mjec
tiens of the cortical extract were continued for several days
subsequently  After resection of the second gland most of the
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patients did well for 10-20 days and then developed a delayed
reaction charactenized by anorexia increasmg nausea and
finally vomuting  In some patsents there were muscular and
articular symptoms resembling fibrosiis and  penacthrits
The adminsstration of large amounts of aqueous adrenal
cortical extract together with normal sahine solution did not
refieve this condition which 1n some cases persisted for 4-6
weeks  Latterly cortisone has successfully replaced agueous
adrenal cortical extract both m pre operative and post
operative care  Walters now advises 200 mitligrams intra
muscularly 48 24 and 1 hour before operation Smce the
mstitution of this programme the mmmediate post operative
shock like reaction had been largely averted and adnurustea
twon for a subsequent 48-72 hours relieved the delayed reaction
If nausea anorex:a fever tachycardia or vomiting appeared
rehief could be obtmmed by further cortisone admmstration
The delayed reaction some weeks after operation charactenzed
by weight loss anorexta lassitude and weakness could be
simtlarly combatted Tt was thought by the Mayo Clmc
workers {Priestly and his colleagues 1951) that prolonged
or excessive adminstration of corfisone after operation might
be unwise because 1t might make difficult the evaluation of the
viability and functional capacity of the portron of the adrenal
feft behind The author however has seen sudden death
with adrenal cortical haemorrhage some 10 days after untlateral
adrenalectomy for Cushings syndrome associated with um

fateral adrenocorfical adenoma at a time when post operatine
cortisone had just been discontinued  He feels that a gradually
reduced mamtenance dose of cortisone 1§ indicated for some 4
weeks after operation and continues oral dosage 6 hourly
as soon as the patient can tolerate it by mouth after operation

dosage being dropped from 200 milhigrams ntramuscularly
on the day after operation to 125 mulhgrams twice daidy
orally I monthlater  Should symp of adrenal

appear after this time mamtenance dosage has fo be started
at the lowest effecuve level  Additional salt may be ghen as
m Addisons discase  In 9 cases of Cushmgs syndrome
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reported by the Mayo Clime workers 1n 1951 3 had recurrence
of symptoms of Cushings syndrome 3 years 2 years and 9
months respecuvely after operation Three patients had
chronic adrenocortical 1nsufficiency and needed permanent
datly replacement therapy

Huggins and Bergenstal (1951) consider the most important
element m the management of patients undergoing adrenal
surgery the anticipation prevention and control of post
operative adrenocortical 1nsufficiency For complete sub
stitution therapy after total bilateral adrenalectomy they
recommend the following scheme

Day Cortisone (milligrams ~ Deoxycortone (mille

ntramusculorly) grams tramuscularly)
Day before operation 50 6 hourly at6am
Day of operation 150 1 hour before 5 1 hour before
operation operation

50 every 4 hours
post operatively
First post operative day 50 6 hourly 5 1n I injection
Second post operative day 50 12 hourly 03 as needed

Subsequently the dosage 1s gradually reduced until the sustain
mg dose of cortisone— 25-50 mulhigrams daily—s reached
some 7 days after operation Deoxycortone 1s not recom
mended for maintenance therapy but salt 1s given n addition
to cortisone 2-4 grammes daily by mouth
The following case shows 1 1 patient the difference made
to post operative care by use of cortisone
Mr CB aged 38 years was admutted to hospital in February
1950 under the care of Sir Stanford Cade  Previously
entirely normal (Fig 14) he had complained of headaches
backache and loss of librdo for a year On examination
he was a typical case of Cushings syndrome (Fig 15)
blood pressure was 180 135 x ray examination of chest showed
fractured nbs of which he was ignorant His retinae showed
only early spastic hypertensive retinopathy It was decided to
explore the adrenals and this was done on 16350 The left
suprarenal was enlarged and was removed i fofo except for a
small fragment of tissue (Fig 16) In spite of DOCA and
Eucortane cover he became extremely 1l and had an extremely
stormy by thromb: m the legs
and pulmonary embols His wound became septic further
thrombosis and embolism occurred  The histology of the adrenal
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patients did well for 10-20 days and then developed a delayed
reaction characterized by anorexia ncreasing nausea and
finally vomiting In some patients there were muscular and
articular symptoms resembling fibrositis and peniarthntis
The admmistration of large amounts of aqueous adrenal
cortical extract together with normal saline solutton did not
relieve this condition which i some cases persisted for 4-6
weeks  Latterly cortisone has successfully replaced aqueous
adrenal cortical extract both m pre operative and post
operative care  Walters now advises 200 milligrams 1ntra
muscularly 48 24 and 1 hour before operation Smece the
mnstitution of this programme the immediate post operatine
shock like reaction had been largely averted and admunstra
tion for a subsequent 48-72 hours relieved the delayed reaction
If nausea anorexia fever tachycardia or vomiting appeared
relief could be obtamed by further cortisone admimstration
The delayed reaction some weeks after operation characterized
by weight loss anorexia lassitude and weakness could be
similarly combatted It was thought by the Mayo Chnic
workers (Priestly and his colleagues 1951) that prolonged
or excessive administration of cortisone after operation might
be unwise because 1t might make difficult the evaluation of the
viability and functional capacity of the portion of the adrenal
left behind The author however has seen sudden death
with adrenal cortical haemorrhage some 10 days after unilateral
adrenalectomy for Cushings syndrome associated with unt

lateral adrenocortical adenoma at a ttme when post operative
cortisone had just been discontinued  He feels that a gradually
reduced maintenance dose of cortisone 1s indicated for some 4
weeks after operation and continues oral dosage 6 hourly
as soon as the patent can tolerate 1t by mouth after operation

dosage being dropped from 200 mmiligrams intramuscularly
on the day after operation to 125 mulligrams twice daly
orally 1 month later  Should sy: of adrenal ffi Y
appear after this time maintenance dosage has to be started
at the lowest effective level  Additional sait may be given as
mm Addisons disease In 19 cases of Cushings syndrome
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FiG 16 —Case CB  Enlarged left adrenal removed at operation

aver the subsequent § weeks to 25 mulligrams a day by mouth
He was not upset by the operation at all and he passed through
the whole p tfully  Towards the end
of the month he npencnced fullness ot the head and other
vague symptoms which were found 1o be due to insuffiuient
salt mntake  When this was adjuslcd to 5 8 &mmmes lotal salt
m the day these O

cortisone he rapidly became feeble feit 11l and )ackmg n energy
but as soon as cortisone was re started his symptoms disappeared
it 15 obvious that fie has no functiorung adrenal cortscal tissue
feft and that he will have to be maintaned on cortisope for bife
At present he 3s on 12 5 mulligrams three times dady and on this
scherre fie remains perfectly fit  His blood pressure since the
second adrenalectomy has remamed normal~120 80 He bas
nstructons to increase this dose in the face of infections or other
forms of stress Histological features of the second adrenal
temoved which woighed 10 grammes were as follows The
cortical cells are enlarged and show a parucularly granular
appearance  Many cells show a2 poutive teacton with Poncean
2R There s also a profuse wfiftration of round cells scattered
amang the other cells  {George Lumb )

Comment —~The most smkmg thung to this case was the differ

ence at op between under cover
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Fig 14 —Case C B Photograph Fic 15 —Case CB  Clinkal
taken prior to the development appearance after develop
of Cushing s syndrome (1945/46) ment of Cushtng s syndrome

(February 1950}

gland removed was within normal limuts though the gland as a
whole was enlarged and hyperplastic werghing 5 grammes
After operation he failed to improve and headaches were as
severe as before He continued to gan weight and his sight
became poorer He was re admitted in Apnl 1951 when his
blood pressure was 210 150 As his hypertensive reunopathy
had progressed a bilateral Smuthwicks operauon was
performed by Mr Frank d Abreu Headaches mmmedtately
improved and his blood pressure dropped to normal Further
improvement was short lived and by the end of the year all
symptoms had retumed The blood pressure vaned betneen
200 130 and 160 105 Dyspnoea on exertion breathlessness and
attacks of vertigo had appeared  Deep X ray therapy was guven
to the pitwtary but agamn with only transtent mprovement
By now cortisone was available and it was decided 1o remove the
d adrenal under the cover of this drug Intramuscular

secon!
ngections of 200 milligrams were given 48hours 24hours and | hour
ly gradually reduced

before operanton  The dose was subsequent|
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Fia 16 —Casc CB  Enfarged left adrenal removed at operation

over the subsequent 5 weeks to 25 milligrams a day by mouth
He was not upset by the operation at all and he passed through
the whole procedure completely uneventfully Towards the end
of the month he expenenced fullness of the head and other
vague symptoms whih were found to be due to insufficient
salt intake  When thus was adjusted to 5-8 grammes total salt
m the day these P d On hd 2
cortivone he rapidly became feeble felt 1ll and lacking 1n energy
but as soon as cortisone was re started his symptoms disappeared
{t 15 obvious that he has no functioning adrenal cortical tissue
left and that he will have to be mantamned on cortisone for hfe
At present he 1s on 125 milhgrams three umes daily and on thus
sch me he remams petfectly fit  His blood pressure since the
second adrenalectomy has remained normal—120 80  He has
Instructions to increase s dose in the face of infections or other
forms of stress Histological features of the second adrenal
removed which weighed 10 grammes were as follows The
cortical cells are enlarged and show a particvlarly granular
appearance  Many cells show a positive reaction with Ponceay

There 15 also 2 profuse infiltration of round cells scattered
among the other cells  (George Lumb)

Commene— The most sterking thing in this case was the differ
ence at op tween adrenal under cortisone cover
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and adrenalectomy with DOCA and Eucortone Under cortt
sone the operation was as straightforward as any other routing
operation and no trouble was experienced at any tme The
companison between the first and second adrenalectomies was
most striking

ADRENOGENITAL SYNDROME

Adrenal cortical hyperfunction when 1t occurs 1n the adult
male produces i most cases the picture of Cushing s syndrome
and symptoms are practically never confined to the sexual
sphere  'When this does occur impotence and gynaecomastia
are conspicuous features In girls and women however at
or after puberty respectively masculimzing features such as
hirsuties acne enlargement of the clitorts and amenorrhoea
or rregular scanty menstruation 1s seen When the lesion m
the adrenals 15 thought to be malignant surgery 1s indicated
but an interesting use of cortisone was first put into practice
by Wilkins and his colleagues (1952) who knowing that
administration of exogenous cortisone depresses production
of adrenocortical hormones put this fact to good therapeutic
use In doses of cortisone sufficient to depress androgenic
activity signs of virthism are suppressed  The mimimum dose
to effect this suppression of adrenal hyperactivity 1s deter
mined by measuring the usually markedly elevated urinary
excretion of 17 ketosterords making full allowance for the
greatly varying amounts secreted 1n normal subjects at different
ages To effect rapid adrenal suppresston mfants or young
children are given 25 milligrams intramuscularly of cortisone
daily for 7 days dosage being then reduced to the mummum
effective dose perhaps 6-10 milligrams daily  Children over
8 years of age are given 50 milligrams daily intramuscularly
reducing in like manner after a week to the smallest effective
dose In some cases injections of larger amounts every third
or fourth day have proved effective Some workers have
reported that when cortisone 1s given orally 2 or 3 times this
dosage 1s required given m divided doses twice or thrce n
the 24 hours If electrolyte balance 15 upset addinonal salt
or deoxycortone may be necessary  Wilkins and his colleagues
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gave cortisone continuously from 5 to 17 months 1n 6 female
pseudohermaphrodites whose ages ranged from 84-18% years
Defintte breast development occurred 1n all 6 with conconutant
development of the vulva Menses have so far commenced
1n 3 of these patients  Most of these patients showed a definite
decrease 1n acne and hirsutism and their figures became more
feminine Three had hypertension prior to therapy which
disappeared while on cortisone therapy In 3 imfants with
female pseudohermaphrodism the effect on body growth and
development when on regular cortisone dosage was observed

in 1 mfant 25 mlhgrams 1nt larly dady inhubited
growth and osseous development but 5 mulligrams was sufficient
to suppress excessive androgen secretion without mhibiting
normal growth In the other 2 nfants cortisone caused no
apparent retardation 1 growth or development It would
appear that the rates of growth and epiphysial development
m addition to reduction in urinary 17 ketosteroid output

are important gutdes as to dosage mhubition of growth
mdicatig over dosage d growth 1nd

under dosage

CORTISONE AND DIABETES

It was an early observation that patients suffering from
diabetes mellitus who received cortisone needed 1n most cases
a larger dose of mnsuhin to maintamn proper balance of their
condition There are 1 or 2 cases on record where patients
previously apparently normal became truly drabetic for the
first time on therapy but to all intents and purposes 1t may
be taken that a latent diabetes may become manifest on cortisone
and a known diabi aggravated INg an ncrease
n msulin dosage the aggravation disappeaning usually rapidly
somettmes more gradually on withdrawal of cortisone
Corticotropin (ACTH) has the same dabetogenic  effect
as has also growth hormone (STH) though the actions are not
wdentical 1n this respect The following unusual case shows
the unstable adrenocortical mnsulin balance which occurs 1n
the absence of normal anterior pituitary secretion
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Mrs LS now aged 46 years was a perfectly fit normal woman
until the bith of her second child on 151143 by classical
caesarean section performed as an emergency for excessive
haemorrhage 1n labour from a central placenta praevia  Trans
fusions and resuscitation were necessary before aperation could
be performed A small macerated = sull born foetus was
removed After operation her haemoglobin was 45 per cent
After this her menses never returned she lost weight and com
plained of constant fatigue and loss of hair from head and body
The pubic hair shaved for her confinement never re grew In
Apnl 1945 she developed in addition to the above symptoms
polyuria and polydips1a Glycosuria and ketonuna were present
and she was diagnosed after mnvestigation as a case of diabetes
mellitus given a 200 gramme carbohydrate diet and soluble
msulin 15 units twice daily  In September 1947 she developed
gastro entenitis and was admitted a third time It was noted
that her blood pressure was very low but that the absence of
pigmentation was against the diagnosis of Addison s disease
Readmitted 2 months later her blood pressure was 130/40

She was first seen by the author 1n March 1948 when she was
admitted 1n hypoglvcaemic coma  She had taken her normai
8 umts of soluble insulin 1n the mormng and her normal breakfast
but became comatose suddenly at noon She had almost
recovered at 4 pm  Her attentive husband then gave her the
usual evenung 6 uruts of wnsulin at 6 pm  which returned her to
coma and led to her admusston to hospital She had apparently
had 4 previous hypoglycaemic comas very sudden 1n onset and
without any warning  She rapidly responded to oral glucose
and was fully conscious mn 5 minutes Three days later her
fasting blood sugar was 260 mulligrams per cent post prandial
312 mulligrams per cent  She was discharged to the convalescent
home on 6 umts of soluble insulin twice daily and some days
later passed agan into hypoglycaemic coma at noon Dextrose
60 mllilitres of a 50 per cent solution rapidly brought
her round and she ate a hearty lunch  Insulin was reduced to
4 units twice daily

In January 1951 she caught a cold Feeling famnt she did
pot take any insulin for 3 days mnevertheless she was agan
admitted 1 hypoglycaemic coma drowsy and unco operafive
but rousable temperature 102 F_labual herpes present (Fig 17)
The blood pressure was 90’55 The note of the Casualty Officer
on duty read  Please admit A case of (1) diabetes mellitus
(2) tilyenza (3) Stmmonds's disease  She was revived rapidly
by oral glucose and then receved 4 units of soluble wsulin
from an enthusiastic staff nurse wha acted without sstructions
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1n as she thought the best interests
of the pattent Ths resulted 1 a
return to hypoglycaemic coma On
igection of 20 mullilitres of 50 per
cent dextrose 1ntravenously she
rapidly recovered before the injec
tion was fimished She then became
entirely lucid and clear headed and
gave us the history which confirmed
the third dragnosis
Investigations performed m the
next few days were Thorns test
which was negative X ray exam
nation of chest showing old fibrotic
apical disease  no radiological evi
dence of acuvity the haemoglobm
reading was 96-82 per cent white
blood cells 7200 (P 87 per cent)
Blood sugar on admussion was 54
milligrams per cent
Plasma chlonides—440 mgm
per cent equal to 75meq /
Iitre (reduced)
Serumpotasstum—18 4mgm
percentequalto 4 7Tmeq/
Litre (normal)
Fic 17 —Case LS Clnical Serum sodium—292 mgm
appearance of Simmonds s discase percent equalto 127m eq /
Iitre {reduced)
Repeated 5 days later the figures were
Plasma chlorides—560 mgm per cent equal to 96 meq /
htre (normal=95-110 m eq /ltre
Serum potasstum—18 mgm per cent equal to 46 meq/
Iitre (normal=4-5 5 m eq /litre)
Serum sodium—316 mgm per cent equal to 138 meq/
Iitre (normal 140-150 m eq /hitre)
Unnary ketosterotds were reduced to 1 milligram 1n 24 hours
Thigh neck clearance of radio 10dine by the method of Foote
and Maclagan was 1 6 (normal=1-8)
A repeat estimation of the unnary 17 ketosteroids showed
11 milligrams 1n 24 hours
Serum cholesterol was 212 rulligrams per cent
Serum protems totalled 693 grammes per cent—atbumin
40 grammes and globulin 293 grammes per cent
Non protein mitrogen was 30 mulligrams per cent
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The Robinson Power Kepler test was positive A= 25

An electrocardiograph  showed normal rhythm with low
voltage curve T wave was flat 1n all leads

Tt was decided to try the effect of ACTH therapy This was
given 10 milligrams 6 hourly on which she became rapidly worse
with loss of appetite and a feeling of drowsiness  After 48 hours
her breath smelt of acetone Sugar and acetone were present
in the unne 1n large amounts the tongue was dry and the blood
pressure 75/60 At this time she was on her usual 4 units of
soluble msulin twice a day ACTH was discontinued after a
total of 100 milligrams had been gven the patient bemg now
almost 1n full diabetic coma  Insulin was commenced a total
of 280 umts of soluble msulin being necessary to restore her to
normality The blood sugar which had nisen to 606 miliigrams
per cent gradually came down to normality

Over a penod of 24 hours ntravenous saline solution followed
by Darrow s solution with 3 per cent glucose was given with only
5 millilitres of Eucortone mto the saline drip  Fourteen days
later (6 2 51) she left hosputal feeling better than before admission
and well stabilized on 6 units of soluble insulin twice daly  [n
the subsequent 3 weeks she felt very well ate well and ganed
12 pounds 1n weight By March 30 she had increased a further
7 pounds in weight For 3 months after her course of ACTH
energy was greatly increased She stated that she felt better
than at any time after her list child birth  For 2 months after
the 1njections she felt the cold much less than previously and her
appetite improved greatly  Nevertheless 3 weeks after discharge
she had one mild hypogiveaemic episode  Insulin was reduced
to 5 umts twice daily but even so two further very mild hypo
glvcaemuc episodes occurred 1n the following month and wsultn
was reduced to 4 umts twice dally By May 4 3 months after
her ACTH njections the effects had largely worn off and a
shiding scale of insulin averaging 2 units twce daily was employed
The unnary 17 ketosterords on June | had nsen to 45 mill
grams per 24 hours  on June 27 the reading was 3 3 milligrams

She was readmitted 1nto hosputal for review on 22651  She
was st 16 pounds heavier than on her previous admission and
felt that she had maintained some of the improvement she had
made Plasma chlondes and serum sodium potassium and
cholesterol were within normal Limits  basal metabolic rate
was —14 per cent  red blood cells 45 mutlion haemoglobin
89 per cent colour mdex 09 It was plamn from her history
that securrent  blackouts  usvally 1f not always associated
with hypoglycaemia were going to be her mamn disability A
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hugh calorte 2 hourly diet was instituted to combat them  During
periods of resting in hospital no  blackouts  occurred

In September 1951 she was re admutted having had four
hypog! pisodes 1n the p few days  Her condition
was much as before 17 ketosteroids were 1 7 muilligrams 1n 24
hours Insulin was re started on a slhiding scale from 0-8 umits
twice a day depending on the amount of sugar in her urme
Her manner at home was said to be strange and her husband
was worried about her mental condition  Although no further

8.00D SOLUBLE.
SUGAR mgn / INSULIN
400 JUNITS
450}
oo
300 v J2o
450
150] 40
20
oavs 2 2 a 5

Fic_ 18 —Diabetic pre-coma brought on by admimstration
of 100 miligrams of ACTH n a case of Simmonds s disease
with co-existing diabetes mellitus

hypoglycaemic episodes occurred she was not in good health
and appeared to be making httle headway Cortisone was

therefore started-—12 5 mulligrams a day—on 301151  On this
she remamed tolerably well and had more energy No further
hypoglycaemic eptsodes occurred  On this dosage glycosuria
1s not aggravated and s easily controlled by small amounts of
wsulin  The dose from time to time was ncreased to 125
mulligrams twice 2 day  Although she has been free from hypo

glycaemic episodes she 1s still far from well and 1s now avwaiting
re admisston for further assessment of her case
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Comment —Thus combination of diabetes mellitus with Sim
mondss diserse 1s of course extremely rare  She had no
family history of diabetes, her first chuld was an entirely normat
one and there had been no nuscarriages betucen the two preg
nancies  As might be anticipated mn the absence of a normal
antertor piturtary she was extremely insulin senstive, though this
senstivity varted considerably and in face of stress of any sort
patticularly anfection she tfended to piss nto spontaneous
hypoglycaemic coma  Minute and vanable amounts of msulin
were required 10 keep her free from ketosis and hyperglycaemia
which on some otcasions returned when nsulin was completely
stopped wittunt a few days  On other occasions she was able {0
remain off tnsulin tor 1~2 weeks without stigar returnimg in excess
Although she has been free from hypoglycaemuc episodes stee
she has been on corhisone her present condition still leaves much
to be dessred  The chart (Fig 18) shows the dramatic response
to ACTH which preciputated her into diabetic pre-coma wathn
a tew days of her bemg 1n spontaneous hypoglycaemic coma

CORTISONE AND THE THYROID GLAND

Cortisone has no part to play mn the treatment o hyper
thyrowdism or hypothyroidism unless thyroid dysfunction 1S
secondary to one of the condittons previcusly considered 10
this chapter The effects noted both m the human and
expertmental amimal have suggested that cortisone and cortt
cotropin depress thyrowd function but results are »arymg
sometimes conflicting and often mconclusne  Hardy Rigel
and Essman (1950) found a decrease in serum protemn bound
100ime 1n 9 patients with collagen diseases n whom detel
mnation had been made before and after treatment wath
cortisone (2 pauents) and corticotropun {7 patients)  Wolfsont
and s associates (1950) presented evidence of depression
of thyrod function i 7 patients with chromc rheumatic
wmfection on prolonged treatment with ACTH or cortisone
In Addisons disease Perera and his colleagues (1949) and
Thosn and his associates (1949) have recorded a depression
of rate of uptake of sadioactive sodine on cortisone therapy
In the chinical field no constant effect has been seen on thyroid
activity or on eye signs
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SUMMARY

To summarnze m Addison s and Stmmonds s disease cortisone
18 a very useful substance and now constitutes orthodox
therapy After adrenalectomy or adrenal destruction by
disease 1t may be and often 1s life saving  As a suppressive
agent on adrenocortical adrenogenic overactivity 1t 15 proving
its worth  In the treatment of thyrotoxicosis or exophthalmic
(thyrotropic) ophthalmoplegta results are too varable and
nconstant to make any therapeutic claims ~ Drabetes mellttus
1s aggravated masmuch as msulin dosage has to be increased
The small effective therapeutic dose in adrenocortical deficiency
primary or secondary to hypopituitarism 1s 1n sharp contrast
with the much larger dose used as a suppressive ant1 inflamma
tory agent in other disorders In the endocrinological field
cortisone has established for itself a secure place mn therapy
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CHAPTER 4
RESPIRATORY AND ALLERGIC DISEASES

CorTiSONE and corticotropin as has been said 1 a previous
chapter arereported on as having a triple  anti inflammatory
ant1 allergic and anti fibrimoplastic  action ~ As most allergic
lestons are 1nfl y 1t 15 impossible to know in what
measure the ant1 allergic as opposed to the anti inflammatory
aspect s improved However there are cases on record
(Hart Wraith and Mansell 1952) where drug sensitivity was
successfully treated mn the absence of inflammatory changes

n such cases the action 1s presumably primarly a desensitizing
one Where both allergy and snflammation can be combated by
one drug as m allergic asthma 1t 1s natural to anticipate that
therapeutic results should be satisfactory The time has
not yet come which will enable us mm Great Britamn to
state on our own experience the true value of cortisone
and corticotropin 1n allergic and 1inflammatory conditions
of the lung we must therefore draw in the man from
American sources

ASTHMA
Rose 1n 1951 had treated in the previous 26 months 94 cases
ofasthma 72 1ntrinsic and 12 extrinsic  (The differential
charactenstics are that the allergen enters the body from
without in extrinsic asthma whereas n intninsic asthma the
causal factors arise withun the body ) Of these cases 64 received
corticotropin and 54 cortisone at one ttme or another Many
had had as many as 15 courses and some had been treated
over pentods of 18 months  Most of the last group refused to
give up treatment although in some few cases 1t was felt that
treatment was dong httle good 1In the very acute cases
mtravenous corticotropin was preferred  for the less acute
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cortisone by mouth or intramuscular mmjection As time
passed more cortisone was used as it was found easter to
administer and gave satisfactory results Rose found that by
tapering off the dosage 1n older patients he could not produce
longer pertods of remission 1 the so called mtrinsic group
no remssion lasted longer than 6 weeks In the younger
extrinsic group remussions sometimes Jlasted up to 14 months,
probably 1n many or most cases natural remission had occurred
following therapy which mav have been unrelated to the
remussion  In some 6 cases resistance to oral cortisone was
found even when dosage was stepped up to 400 mlligrams
daily for a period of 8days  Such cases occasionally resporded
to 200 mulligrams of cortisone, intramuscularly sometimes
to corticotropin

Rose attempted to determine whether prolonged admins
tration of cortisone or corticotropin for periods up to 18
months might cause deterioration 1n the adrenal cortex
However after withdrawal of these hormones for 4-5 days he
found that 25 milligrams of corticotropin given intramuscularly
still produced a drop 1n circulating eosmophuls and an mcrease
in unnary corticoids comparable to that seen prior to treatment,
and on these critenia he did not feel there was any evidence of
damage to the adrenal cortex The eosmophil response to
corticotropin he did not find a constant guide to effectiveness
of therapy and most workers n Great Britamn agree with his
findings  the degree of eosmophil drop n the crculating
blood does not mn our general experience parallel clintcal
improvement and 1n some cases satisfactory therapeutic results
are obtamned where Thorn s 4 hour test 15 negative

Tn Rose s total series of 138 cases there were 6 deaths 2 1n
status asthmaticus 1n spite of therapy 1 of acute broncho
pneumonta  Complications of therapy included mstances of
larvngtis and 2 cases of crush fracture of vertebrae Harvey
(1951) found cortisone by mouth as satisfactory as corticotropin
1n relieving acute i 10ns of chromic mu ble mtrinsic
asthma f twice the dose was given Oral therapy was
subsequently continued for periods up to 1 year on doses of
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40-100 nulhigrams daily In some asthmatics the appearance
of upper respiratory tract infections necessitated temporary
increase of dosage and admunistration of antibiotics When
therapy was stopped after a long pertod there was usually a
gradual return of the asthma He saw 1n this series of cases
no worsening of the condition following prolonged therapy
and no evidence that the patients had been adversely affected
Most of the patients felt that hormone therapy had been of
eal benefit to them

Thorn and hus colleagues (1950) stated that i the majonty
of cases of status asthmaticus reported who had been treated
at that time by corticotropin raprd and dramatic improvement
had occurred within 4-36 hours of the first intramuscular
mjection They considered 10 mulligrams of corticotropm
mtramuscularly 6-hourly sufficient to alleviate the average
case and thought corticotropmm the drug of choice 1n cases
that had become resistant to the usual therapeutic measures
Corticotropin therapy was frequently followed by prolonged
rermssion and restoration of therapeutic effectiveness of other
agents At tlus ime however the Boston workers had had
insufficient expenence of cortisone therapy of severe asthma
to permit proper evaluation of this hormone

Doerner and his co workers (1952) tried the effect of aerosol
admimstration of cortisone to cases of long standing bronchial
asthma which had been present 8-23 years  After a prelim
nary control pertod 3 patients were given nhalations 4 times
daily for 2 weeks  On each occasion 1 millilitre of nebubzed
cortisone solution was mhaled No effect was demonstrable
but on commencing cortisone 1n doses of 100 milligrams daily
by intramuscular njection rehef of symptoms began within
48 hours and was complete within 96 hours To date there
are no reports on the use of hydrocortisone (compound F)
by aerosol mhalation

Schwartz (1951) gave 31 courses of oral cortisone to 22
patients with chronic intractable asthma dosage beng 200-300
miligrams daily for adult cases on the first day 100-200
mlligrams on the second day 100 millsgrams daily subsequently
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until adequate rehef was obtained when the dose was graduaily
reduced The mimmum maintenance dose was usually 25
mithgrams twice daily For children 25-75 per cent of the
adult dose was y To desirable side
effects all patients were given potassium 1odide and a low
sodium ciet  Symptoms were relieved i 26 of these 3t
courses  Five courses n 5 different patients had no beneficial
effect, 4 of these patients were emphysematous Rehef
when obtamed was in excess of that seen with previous medica
ton and occurred rapidly within 572 hours of onset of therapy
Symptoms returned m 61 per cent of cases within 14 days of
stopping treatment  there appeared to be no relationship
between total dosage duration of therapy and duration of
remission which varied from 12 hours to 210 days irrespective
of total dosage given  One death occurred 1n an acute asthmattc
attack during the therapy after a total of 400 mihgrams had
been given

At the ACTH Conference held 1n Harrogate m 1951 m
Great Britain Nattrass and Latner (1951) reported the results
of a trnal with corticotrophin ~ They gave 100 milligrams daily
in 4 doses to 20 asthmanes of whom 13 were 1n status
asth the der though not acutely il were
subject to chrome intermuttent asthma  Decided improvement
was noted 1n 9 of the 13 patents in status asthmaticus and 10
3 of the other 7 cases The improvement occurred gradually
over a period of 24-48 hours The dose of ACTH was
usually halved after 3 days therapy In some cases a long
remission resulted 1n others refapse set in rapidly though @
second course of treatment usually resulted ;n a secon
remusston  Nattrass suggested that ACTH mught be used
when status asthmaticus does not respond to adrenaline or
when previous experience suggested that other measures
would be frustiess He advised that anttbiotics should be
gven at the same ume and warned aganst the risk of
aggravating hypertension and consequent heart failure

1t 15 well recognized that cortisone duminishes the wmflam
matory Tesponse 10 an wntant bactenal or otherwise without
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necessarily affecting the causative agent In the case of
mfection the hormone has no effect on bactenal or viral
growth and may even enhance 1t by removing the inflammatory
process and enhancing bactenal invasiveness The expen
ments of Glaser and his colleagues (1951) are of great interest
i this connexion  They produced streptococcal and pneumo

coccal pneumonia 1n rats by intrabronchral oculation  Half
the animals were treated for 5 days beforehand with cortisone
the other half were untreated The survival rates n all
experiments were less favourable among the animals treated
with cortisone There was a stuking alteration 1 host
response to infection The lesions seen 1 the cortisone
treated group d excessive of relatively
acellular oedema flmd 1n which there were many more bacterta
than 1n the lesions mn analogous control ammals  The sparsity
of cells in the oedema fld and the extraordinanly large
bactenal population appeared to be related to a delay mn the
diapedesis of leucocytes Cortisone per se was shown to
exert no growth simulating effect upon the bacterra nor
did 1t mfluence sigmficantly the phagocytic actvities of the
leucocytes which eventually appeared upon the scene The
exact mechanism whereby cortisone depresses the process of
cellular exudation which 1n the case of acute bacteral infections
constitutes one of the principal defences of the host 1s unknown

but these experiments potnt the danger of treating inflammatton
without also treating infecion Patients on cortisone may
develop respiratory tnfection the body response to which 1s
damped down  the chmical picture may be wholly atyprcal
and physical signs modified or even absent In asthma

therefore all workers are agreed that antibrotic therapy must
be mstituted at the first suggestion of mtercurrent mfection

even 1f physical signs are atypical or absent  antibiotic therapy
may even be considered routme treatment 1f large doses of
hormone are necessary only to be stopped when cortisone
dosage 15 dropped to the region of 50 milligrams or less per
day Merck s handbook of cortisone therapy advises that 1n
bronchial asthma  duning therapy with cortisone the use of
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antibiotics and other appropriate measures for ntercurrent
mfections 1s essential  Conventional antt asthmatic therapy
should be used until the effect of the hormone becomes
established  Intnnsic or infective asthma as opposed to
extninsic 1s the more dangerous 1n this respect
The reports from the United States ot America on the use
of cortisone and corticotropm n asthma are, on the whole
very favourable What 15 the Butish attitude? Although
trials have not been extensive the general feching 15 that cases
of status asthmaticus can be constdered worthy of this therapy
particularly where no other previously tried remedies are of
any avail where the condition 1s worsening or exhausting the
patients and where the outlook appears grave In such cases
therapy may be lfe saving Corticotropin given by 1ntra
muscular mjection 1s on the whole more popular in Great Bnitan
than cortisone by mouth or by injection  1n such cases action
1s rapid and absorption quick and certain  Both substances
however may be of great assistance Dosage should be
gradually tapered off and antibiotics used 1n conjunction 1f
there 1s the slightest suspicion of underlying infection or even
1n the opimon of many routinely
The following case history 1s of mterest
Miss HD aged 32 years was admutted to hospital on Apnl
21 1952 for the treatment of asthma and early cardiac faifure
She had been an asthmatic since childhood but was fairly free
of attacks between the ages of 15 and 20 years  She had gross
abnormality of the chest wall having had a kypho scoliosts stnce
childhood
She was first admutted to hospital 1n Apnl {950 and had had
four or five admissions since the artacks having responded
well to either ad phvll Dy or ephedrine
In October 1951 she was treated with digialis and mersalyl
for cor p fe 1n add to her antt asth therapy
Tor the last few weeks prior to admission she had between four
and five attacks of asthma a week with no true relief 1n between
She was given mersalyl for 3 weeks for ankle cedema prior to
admission
There was no famly history of allergic states
Previous ilinesses —Papilloma of bladder and appendicectomy

142




ASTHMA

On examination —Pale wheezing  pleasant person  Shallow
respiration rather rapid  The chest wall was seen to be grossly
abnormal there being a severe degree of kypho scoliosis  The
chest was barrel shaped  Percusston note was resonant and
multiple scattered rhonchi were heard Pulse was 75 blood
pressure 130/80 otherwise nothing abnormal was found i the
cards lar system Al y and central nervous systems
were normal

On admission a dragnosis of asthma emphysema and gross
kypho scoliosis was made On the evening of admission at
645 pm she had an attack of status asthmaticus which responded
to treatment with neo epiine 20 mulligrams  An injection of
5 mmums of adrenaline 11000 was given intramuscularly and
024 gramme hylline given mt ly By730pm
she was much eased

She had a further attack the following day at 430 pm  She
was then reasonably well until May 4 1952 when she had a
temperature of 100 F and left stded chest pamn for which she
was put on pemcillin  She continued to have intermuttent
attacks though less frequently and recerved Pronestyl (procaine
amde) 250-500 mulligrams three times daily on May 12 1952
Thus was discontinued 7 days later as there was no marked 1mprove
ment Her asthma attacks still continued and she had 10 days
m an oxygen tent with slow rmprovement She continued to
have many asthmatic attacks As her condition later became
critical she was started on June 6 1952 on myections of ACTH
30 milhigrams 4 times aday  She remained on this drug until June
13 1952 The Thorn test at this ttme showed total disappearance
of eosmophils after 4 hours  She had much improved by June 9
had been out of her oxygen tent for 24 hours and had had no
adrenaline and no neo epimne for the last 48 hours On June
12 1952 her mmprovement was such that she was allowed up
for bed making She continued to improve despite a Little
left sided axiltary pam and the pemcilin was discontinued on
June 16 1952

On June 19 she had her first attack since June 9  She was
treated with 10 mumms of adrenaline  She had another attack
which was treated with neo epimine and adrenaline subcutane
ously on June 21 1952  Further progress was uneventful apart
from a hysterical fit which responded well to reassurance and
Gardenal Sodium 3 grains ntramuscularly  She had one shght
attack before discharge on June 27 1952 Her condition on
discharge was better than 1t had ever been on examunation at
the hospital
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RESPIRATORY AND ALLERGIC DISEASIS

In some cases, however both cortisone and corticotropin
fail to control the condition adequately 1 some there 15 no
response at all, 1n some on withdrawing the drug the condition
rapidly returns However these substances constiute a
defintte addition to our therapeutic armamentarum for a
condition which annually claims a large number of vietims w
Great Brtam  In this respect the conservatism adopted 15
prabably excessive , patients do stifl die in status asthmaticus
who might be saved by hormone therapy ~ The British attitude
tawards d suppressive tr of the asthmatc
15 at strongest, lukewarm  This attitude partly anses from
restriction of supphes partly from fear of infection partly
from fear of abuse of the drug and pastly from other factors
This athtude may be entirely reasonable but reports on long
term trials are st awaited  Until more detailed nformation
15 available i 13 likely that the general feehing in Great Bntan
will be to restnet therapy to the acute prostrating episode
which 15 self imting but which may occasionally prove fatal
to treating status asthmaticus when ¢ arises rather than the
asthmatic all the year round

PULMONARY EMPHYSEMA FIBROSIS AND
GRANULOMATOSIS

It 1s impossible to subdivide cases of asthma bronchiis and
emphysema adequately  all co exist frequently in one pateat
at one tume It 15 obvious that infection may possibly be
aggravated by hormone treatment particularly when i large
dosage whereas bronchial spasm and mucosal swelling 18
hkely to be reheved A paper by Lukas (1951) 1s of nterest
m relation to the effect of corticotropm and cortisone on
emphysema  This author described the effect of hormone
therapy on pulmonary function in 9 patients with various
types of non tuberculous disease 7 of whom had considerable
bronchiolar obstruction Cortisone was given to 5 of the
patients corticotropin to the remainder  Puimonary function
tests were carried out a short tme before and on the fourth
day and after 28 days of cortisone or corticotropin therapy
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EMPHYSEMA FIBROSIS GRANULOMATOSIS

On therapy all the patients had some relief of dyspnoea
cough and sputum production with clearing of rhonchi and
lessening of wheeziness This improvement started on the
second or third day of treatment and was usually maximal by
the seventh day  The decrease 1n dyspnoea was greatest mn the
patients who had pulmonary emphysema with evidence of
considerable bronchiolar obstructton  Improvement was mim
mal m pattents without obstructton Further ncrease in
maximum breathing capacity was seen i some cases when
epmephrine was gwven 1n addition An undesirable effect
noted on hormone therapy was a further depression of an
already very low artenal oxygen tension and oxyhaemoglobin
saturation associated with an increase 1n the venous admixture
to pulmonary blood flow all of which findings were attributed
to the development of interstitial oedema of the alveolt

1t 1s of interest that in this work 1mprovement occurred 1n
cases where derable emph and pul ry fibrosis
was present  Lukas believes that hormone therapy exerts its
good effect by exerting a sustamed broncho dilating action
and also beheves that corticotropin and cortisone were an
aid in determuming the true extent to which functional impair
ment of the lungs could be attnibuted to bronchiolar obstruc
tion rather than to permanent anatomic changes He does
not anticipate that the hormones will be helpful 1 degenerative
or sele emphysema and warns that in patients with severe
and chronic restriction of pulmonary function the possibility
of accentuating acutely pre existing anoxaemia may be a
distinct hazard

Gladston and his co workers (1951) treated 5 patients with
chronic fibrotic lung dxsease thh corticotropmt Two improved
2 d and 1 r d  One of the 2 patients
who improved commutted swicide 1 a depressive phase after
treatment was stopped In the 2 cases which became worse
the deterioration was attnbuted to flid retention and aggrava
tion of a low grade cardiac decompensation In this seres
the therapeutic results therefore were highly unsatisfactory
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In some cases however both cortisone and corticotropin
fail to control the condition adequately 1 some there 1s no
response at all, 1n some on withdrawing the drug the conditron
rapidly returns However these substances constitute 2
defimite addition to our therapeutic armamentarum for a
condition which annually claims a large number of victims 1n
Great Britan  In this respect the conservatism adopted 15
probably excesstve , patients do still dre n status asthmaticus
who mught be saved by hormone therapy ~ The British attitude
towards continued suppressive treatment of the asthmatic
15 at strongest lukewarm This attitude partly anses from
restriction of supplies partly from fear of nfection partly
from fear of abuse of the drug and partly from other factors
This attitude may be entirely reasonable but reports on long
term trials are still awaited  Until more detailed information
1s available 1t 1s Iikely that the general feeling m Great Britain
will be to restrict therapy to the acute prostrating episode
which 1s self miting but which may occasionally prove fatal
to treating status asthmaticus when 1t arises rather than the
asthmatic all the year round

PULMONARY EMPHYSEMA FIBROSIS AND
GRANULOMATOSIS

It 15 impossible to subdivide cases of asthma bronchitis and
emphysema adequately all co exsst frequently n one patient
at one time It 1s obvious that ifection may possibly be
aggravated by hormone treatment particularly when 1n large
dosage whereas bronchial spasm and mucosal swelling 1
likely to be relieved A paper by Lukas (1951) 1s of nterest
n relation to the effect of corticotropin and cortisone ofn
emphysema This author descnibed the effect of hormone
therapy on pulmonary function 1n 9 patients with various
types of non tuberculous disease 7 of whom had considerable
bronchiolar obstruction  Cortisone was given to 5 of the
patients  corticotropin to the remarnder  Pulmonary function
tests were carnied out a shott time before and on the fourth
day and after 28 days of cortisone or corticotropin therapy
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EMPHYSEMA FIBROSIS GRANULOMATOSIS

corticotropin 1n such cases as 1t 1s less hikely to cause salt and
water retention

Richards (1951) put the pulmonary diseases treated by
cortisone and corticotropin into two classes those where the
mamn respiratory difficulty 1s impaired aeration of the alveol
as seen 1 the asthma emphysema group previously discussed
and those in which alveolar aeration 1s normal the chief
defect being one of faulty diffusion across the alveolar capillary
membrane usually due to a fibrous or granulomatous lesion
As examples of the latter he gave Boeck s sarcoidosis beryllum
poisoning and a group as yet unidentified Response to
hormone therapy was frequently favourable in the granulo
matous diseases as opposed to the frankly fibrous lestons an
example of which was pulmonary scleroderma which responded
poorly Response 1n the first (granulomatous) group to
therapy was however extremely vanable and some cases
failed to respond at all West and his colleagues (1951) made
studies on the effects of cortisone and corticotropin 1n cases
of chrome pulmonary disease with impairment of alveolar
capillary diffusion  Previous studies by 3 of these workers
had suggested that impaired alveolar capillary function was
the basis of the pulmonary insufficiency observed The 3
patients studied had pulmonary fibrosis due to scleroderma
an unknown granulomatous lesion and one of unknown cause
The first patient was not benefited by therapy the last was
strkmgly mmproved  The authors speculate on the effect of
treatment on a hypothetical lighly vascular granulomatous
process 1n the lung reduction of which might have resulted 1n
lessening of the imparrment of gaseous diffuston across the
alveolar capillary membrane

Of this group of granulomatous alveolar capillary obstruc
tion the author has no expenence and there 1s no published
work 1n Great Brtaimn to date It would appear unlikely on
the face of 1t that chromic fibrous pulmonary disease should
respond unless bronchial obstruction by spasm and mucosal
swelling were superadded In cases of silicosis there would
be a nsk of flanng up an underlying tuberculous leston
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Keeton and his colleagues (1951) reported 2 cases of bron
chitis with fung fibrosis where sudden withdrawal of cortico
tropin treatment produced dramatic and unpleasant effects
1n spite of the fact that in 1 case control injections of an mert
substance were substituted These cases were however, not
simple bronchitis, one had developed cor pulmonale the
other emphysema The second case 1s worth quoting A 50 year
old man with chronic bronchitis and emphysema of 10 years
standing was becoming progressively more dyspnoeic  Cortt
cotropin was commenced dosage sarying from 40 to €0
miiligrams a day Over a 45 day peniod improvement was
shght, 72 hours after sudden and complete withdrawal of the
drug he became weak and very dyspnoeic His condition
rapidly worsened and by the fourth day he needed continuous
oxygen By the eighth day his condition was entical On
restarting corticotropin his condition improved and m 3 days
he was as he had been prior to withdrawal of the hormone
The drug was then gradually withdrawn over an 18 day period
without incident

It has seemed to the author that most of the relief in hormone
therapy 1n cases of so called bronchial spasm with or without
chronic underlying pulmonary disease hes in reduction of
mucosal swelling and restoration of a reasonable awway
rather than reduction of any actual spasm  Of the broncho
scopic findings during an acute attack of asthma the rapid
mucosal 1nfl y g 15 the ding one the
bronchoscope bemng grasped by thickened swollen mucosa
which protrudes over the end of the instrument and narrows
the airway to a mere st The reduction of this swelling seems
to be the most likely of the various therapeutic effects possible
and this may be borne out by the repeatedly seen efficacy of
hormone therapy m adrenaline fast cases The chromc cases
quoted above do however give the reverse of the picture and
point the possible nisks  As many severely 1l patients with
asthma are of an age where cardiac decompensation 1s present
salt restriction should always be practised and a close watch
kept on the cardiovascular system Cortisone 1s safer than
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corticotropin 1n such cases as 1t 1s less Iikely to cause salt and
water retention

Richards (1951) put the pulmonary diseases treated by
cortisone and corticotropin 1nto two classes those where the
main respiratory difficulty 1s impaired aeration of the alveolt
as seen 1 the asthma emphysema group previously discussed
and those m which alveolar aeration 1s normal the chief
defect being one of faulty diffusion across the alveolar capillary
membrane usually due to a fibrous or granulomatous lesion
As examples of the latter he gave Boeck s sarcoidosis beryllium
poisoning and a group as yet umdentified Response to
hormone therapy was frequently favourable 1n the granulo
matous diseases as opposed to the frankly fibrous lesions an
example of which was pulmonary scleroderma which responded
poorly Response i the first (granulomatous) group to
therapy was however extremely vanable and some cases
failed to respond at all West and hus colleagues (1951} made
studies on the effects of cortisone and corticotropin 1n cases
of chronic pulmonary disease with impairment of alveolar
capillary diffusion  Previous studies by 3 of these workers
had suggested that mmpaired alveolar capillary function was
the basis of the pulmonary msufficiency observed The 3
patients studied had pulmonary fibrosis due to scleroderma
an unknown granulomatous lesion and one of unknown cause
The first patient was not benefited by therapy the last was
stnikingly improved  The authors speculate on the effect of
treatment on a hypothetical highly vascular granulomatous
process n the lung reduction of which might have resulted mn
lessening of the impairment of gaseous diffusion across the
alveolar capillary membrane

Of this group of granulomatous alveolar capillary obstruc
tion the author has no experience and there 1s no published
work 1n Great Bitain to date It would appear unhkely on
the face of 1t that chromic fibrous pulmonary disease should
respond unless bronchial obstruction by spasm and mucosal
swelling were superadded In cases of silicosis there would
be a nsk of flanng up an underlying tuberculous lesion
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Sarcodosts 50 closely resembles pulmonary tuberculosis that
where the diagnosis 15 doubtful the same nsk would exist
The future 1n this field does not seem nearly so promising
as that in Richard s first (asthma emphysema) group

Dosage
For treatment of the acute prostrating case of status asthma
ticus the correct dose of corticotropin 1s that which works
Failure to respond may be due to 1nadequate dosage  The usual
treatment 1s by 6 hourly mtramuscular injection  If response
15 poor or absent dosage may be increased to the therapeutically
effective level even 1f 1t be 400 nulligrams n the 24 hours
dosage being then reduced as rapidly and as safely as posstble
step by step In most severe cases however, 25 mlligrams
6 hourly 15 usually adequate as an imtial dose for example
25 mgm every 6 hours for 2-3 days
20 mgm 2 days
15 mgm
5 mgm
Such an 8-9 day course will cover most acute episodes though
smaller doses are frequently effective, such as 10-12 5 millt
grams 6 hourly for 10-14 days In children 5-10 mihigrams
may be given 4 hourly though larger doses may be necessary 1n
more extreme cases of status asthmaticus  Intravenous therapy
produces much greater adrenocortical stimulation 1 smaller
doses such as 20 milligrams given over an 8 hour pertod by
ntravenous infusion but 1n most cases of pulmonary disease the
tramuscular route 1s less disturbing and 1s to be preferred
also 1n such cases loading the circulation with extra flmd
may prove harmful  MuCombs (1952) prefers a long acting
preparation of corticotropin 1n gelatin finding 1t effective 1n
smaller dosage Using cortisone by mouth the same general
rules and dosages apply an average oral dose being
Day 1 50-75 mgm every 6 hours
Day IT 25-50 mgm
Day N 25 mgm
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PULMONARY TUBERCULOSIS

dose bemng then gradually reduced to the smallest effective
maintenance dose usually 25 milligrams 12-hourly  In severe
cases the Day I dosage should be maintamned until relief 1s
obtained  Generally speaking both with corticotropin 1ntra
muscularly and cortisone by mouth regular spacing of dosage at
{requent intervals such as 6-8 hourly 1s preferable to larger doses
with longer intervals between  As noted above close watch has
to be kept on the heart i certamn cases and salt restriction 15
often ndicated Antibiotics are frequently if not always
sndicated 1n short term therapy Response to treatment wall
usually occur within 48 hours of starting therapy relapse wall
usually set 1n a few days after stopping 1t though prolonged
remussion may occur  The duration of treatment will depend
on the mdividual case but about 10-14 days with gradual
reduction of dose after the first 2-3 days usually suffices to
cover the acute episode  As stated above opimion 1 Great
Bmtamn as to the real value of prolonged suppressive therapy
1s unfavourable although reports of long term trials are not
available

PULMONARY TUBERCULOSIS

Attention has been drawn to the fact that cortisone and
corticotropin may remove signs and symptoms of inflammation
without affecting the underlying infective organism whether
it be the strep p virus of polromyehtis
or smallpox or the tubercle bacillus  Great care must always
be taken 1n making careful search for active or even apparently
quiescent tuberculous lesions in the patient before starting
hormone therapy Although concurrent antibiotic therapy
(streptomycin and para licylic acid) may be given 1n
such cases where hormone therapy 1s strongly ndicated 1t 1s
safest 1n practice to look upon the presence of active or question
ably healed tuberculosis as an almost absolute contra indication
to this hormone therapy X ray exammation of the chest
should be made routmely in patients treated by corticotropin
or cortisone over long periods It has been suggested that the
nflammatory tissue response to the msaston of the tubercle
bacillus 15 not enurely to the advantage of the host and
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Sarcoidosis so closely r bles pul y tuberculosis that
where the diagnosis 15 doubtful the same misk would exist
The future n this field does not seem nearly so promising
as that in Richard s first (asthma emphysema) group

Dosage
For treatment of the acute prostrating case of status asthma
ticus the correct dose of corticotropin 1s that which works
Failure to respond may be due to inadequate dosage  The usual
treatment 1s by 6 hourly intramuscular mjection  If response
1s poor or absent dosage may be increased to the therapeutically
effective level even if 1t be 400 mulligrams in the 24 hours
dosage being then reduced as rapidly and as safely as possible
step by step In most severe cases however, 25 milligrams
6 hourly 15 usually adequate as an imtial dose for example
25 mgm every 6 hours for 2-3 days
20 mgm 2 days
15 mgm
5 mgm
Such an 8-9 day course will cover most acute episodes though
smaller doses are frequently effective such as 10-12 5 milh
grams 6 hourly for 10-14 days In children 5-10 milligrams
may be given 4 hourly though larger doses may be necessary 1n
more extreme cases of status asthmaticus  Intravenous therapy
produces much greater adrenocortical stimulation n smaller
doses such as 20 milligrams given over an 8 hour period by
intravenous infusion but in most cases of pulmonary disease the
ntramuscular route 1s less disturbing and 1s to be preferred
also 1n such cases loading the circulation with extra flud
may prove harmful McCombs (1952) prefers a long acting
preparation of corticotropin n gelatin finding 1t effective 1n
smaller dosage Using cortisone by mouth the same general
rules and dosages apply an average oral dose being
Day1 50-75 mgm every 6 hours
Day II 25-50 mgm
Day Il 25 mgm
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ALLERGIC DISEASE

severe cases of poison vy dermatitis resistant to previous
therapy have also been recorded as responding to cortisone
Atopic dermatitss 15 said to respond occasionally dramatically
In Great Brtain opinton 15 agamnst treating muld long lasting
conditions such as allergic rhimitis with what 1s a short acting
suppressive therapy but self miting acute prostrating diseases
such as severe serum sickness may be considered worthy of
tral  The author has been impressed by the rehef obtamned
with both cortisone and corticotropin in treating and preventing
transfusion reactions and uses one or other drug prophylactt
cally 1n those cases who needing many transfusions are known
tnvariably to react to them The reaction though not abolished
1s largely suppressed and the patient spared unpleasant symp
toms 1s duly grateful Cases of drug allergy have already
been teferred to  the author has seen one case where 1t was
Iife saving

Harvey (1951) using oral cortisone has treated 15 reactions
to pemciilin 10 to tetanus antitoxin 3 to corticotropin (cases
of sensitization to corticotropin have been reported  cortisone
has not to date induced allergic reactions) 2 to gold 1 to
sulphonamides and two febnle responses to para amino
salicylic acid Al these cases were severe and had faied to
respond to antit and hrine  The mitial dose
given vanied from S50 to 200 mulligrams depending on the
severity of the condition  duration of therapy averaged 3 days
the average total dose bemng 760 mulligrams The usual
course was an imtial dose of 100 milligrams followed by 50
nulligrams 4 hourly for 6 doses then every 6 hours for 4
doses Rapidity of response to therapy was striking and he
states  these conditions form a very practical and well
documented use for cortisone  Furthermore the response of
the fe ons to the oral ad ration 1s so
prompt that one can get a fairly clear titration of the
effective duration of a single dose Effects could be seen to
come and go wathin the 4 hour spacing of dosage

Looking over the long list of allergic conditions which
have been treated by cortisone and corticotropm although
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that modification of 1t by hormone therapy rught be of use
n therapeutics  Although some favourable results have been
reported i the mamn they have been disappomting for though
the patient might feel better and fever abate there was httle
evidence that the course of the disease had been altered  Shght
radwgraplic changes were reported and there was rapud
decrease of laryngeal oedema sn patents with tuberculous
faryngitis  but changes were transient and did not persst
after treatment was discontinued  As noted above ammal
work points entrely the other way and shows that these
hormones may intensify the process of infection  Cortisone
treatment of guinea pigs and rabbus wath acute tuberculosis
causes extensive and widely dissenmunated lestons and the
effect though lessened 1s not abolished by streptomycn and
PAS Hart and Rees (1950) found that i miwce the course of
experimental chrome pulmonary tuberculosts was defimitely
altered for the worse by cortisone proliferative lesions enlarging
and becormng necrotic and the number of bacilft m them
mcreasing  Several cases of activation of previously apparently
quiescent tuberculous disease 1n man have been reposted and
there seems lufle doubt that the presence of tuberculosis a5
noted above m actve or doubtfully quescent phase should be
an almost absofute contra mdication to cortisone or cortice

tropin therapy  Tuberculosss 1s a killing disease  most of the
diseases at presemt treated by cortisone are not

ALLERGIC DISEASE

The place of cortisone and corticotropin 1n the treatment of
asthma has been discussed above in the Unuted States of
Amenca a large number of other alferme conditions have been
treated and success claumed 1n angioneurotic cedema atopic
dermatitss  exfoliative dermantss including cases resulting
from drug allergy and many others  Symptomatic rehel has
been ob d wath k or d of the physical
signs  Insome conditions such as severe exfohative dermatitts
1t 15 possible that a fatal outcome has been prevented m some
cases Rebef has been seported in contact dermatitis and

150




CHAPTER 5
SKIN DISEASES

WHEN 1 1947 the publication by Hench and his colleagues
(1949) of the news that the admimstration of kendall s com
pound E exerted a profound effect i1 modifying the course
of cases of rheumatoid arthritis, 1t was hoped that these
hormones would provide us with new and extremely powerful
therapeutic weapons

It was not long however before it was realized that this
early promise would not altogether be fulfilled for while
there was frequently a dramatic change 1n the symptoms and
signs of disease the tendency to relapse on withdrawal of the
drugs indicated that the underlymng pathology remained
essentially unchanged

It1s known of course that the main function of the adrenal
cortex 1s to enable the body to mamtam 1ts metabolic equli
brium in the face of internal and external changes in the
environment  There 1s as yet no clue as to the way m which
this function 15 accomphshed by the hormones of the adrenal
cortex but therr action must be exerted by modifying
metabolic processes without taking any part 1n mtiating
or stopping them

Thus we can see that cortisone and ACTH cannot cure
disease or directly mfluence 1ts pathology but they appear
to act by dimimshing the response of the tissues to injury
Therefore n the case of certain diseases such as the more
chrome forms of pemphgus vulgans for example 1t 15 hoped
that by enabling the pattent to successfully resist and survive
exacerbations of the disease progress hfe may not only be
greatly prolonged but may be prolonged sufficiently for the
underlying pathological process to undergo possible sponta
neous resolution 1n the course of time
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most are merely disagreeable and troublesome some may on
oceasion be dangerous to hfe nself  Such potentrally fataf
diseases, which are self termimating can be *tided over
with hormone therapy, which has a real place n the treatment
of such conditions  Dosage 1s as outlined under the treatment
of asthma shorter 4-hourly spacing bemng used 1n drug senst
tmties as described by Harvey

F Duptey HART
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MECHANISM OF ACTION

of life the saving of sight and the prevention of cripphng
Pickening and Lovell of the Medical Umt very kindly const
dered the pros and cons of treatment of many cases for
the author some of which are recorded in full In addition
Brooks and Lichfield shared the therapy of a number
of patients Guwded by these prmeples and controlled
by the stocks and prospects of supply it was possible
to save a number of patients from death and coppling
Several pattents made only temporary improvement and 1t 15
possble that this new and powerful therapy may have hastened
the end of at least one A number of these cases are recorded
1 full as the author feels that many lessons are to be learnt
and the tremendous 1mportance of 1nvestigations in the 1mtial
stages 1n hospital and near a laboratory can be seen
Continuous nursing and medical care are also necessary
and only when assured of such assessment and care should
outp be recip of such

At the Tenth International Congress of Dermatology 1n
London the problems of the effects of cortisone and ACTH
on the skin and 1its diseases were fully discussed Admurable
opening papers were read by Brunsting (1952) Sulzberger (1952)
and Ereaux (Browne and Ereaux 1952) Many of therr
observations have been included n this chapter Brunsting
ponted out that the mechamsm of action by which cortisone
and corticotropin 1nfluence the symptoms and course of
certain non hormonal diseases m man and ammals 1s still
obscure  There 1s no clue 1n the known physiologic effects of
these hormones on the metabolism of carbohydrate nitrogen
fat or electrolytes even when these effects are exaggerated
through overdosage Cortisone and corticotropin do not cure
disease by the eradication of the cause nor do they reparr
damaged tisue Thewr chief therapeutic value hes m  their
capacity to act as buffers to the reaction of tissues to 1njury
particularly tissues of mesenchymal onigin as well as to block
reactions to allergy and hypersensitivity  Unfortunately n
the case of mfection 1n which the imjurious agent is microbic
such effects may be detrimental to the patient
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‘This modified view of the therapentic value of these hormonss
necessarsly Jeads to some change m the atittude towards ther
field of most usefa apphcation

This change of outfook 15 well reficcted n the field of
hypersensitivity and allergy where ACTH and cortisone have
a marked action tn reducing the effects of reactions of hyper
sensitsvity on the fissues although the actual mteraction of
antibody and antigen proceeds unchanged  Thus for example
there 15 2 great tendency today to use these drugs to suppress
the smmediate U} effects of seif hmiting condiions speh as
say, 4 severe contact dermatiis untl the disease process
naturally subsides

Although it 15 with considerable caution that we view the
we of sub which are capable of exerting as profound
boddy effects as are cortisone and ACTH there 15 & great
deal of evidence o support the view that in short Courses
and m moderate dosage the danger of ill effects 15 almost
neghigible providing all the normal precautions attendant
always upon the use of these drugs are taken When long
courses are gnen or when doses are d
for long pertods of time there 15 much evidence to suggest
that serous il effects may ensue 1 some cases  Before one
recommends such long conanued doses for other than the
most serious conditions one will wish to see a good deal
mote evidence than at present eusts regardmg this aspect of
therapy and this despiie the fact that there 15 some sapport
for the view that if the doses are so smafl as to cawse no
obvious physiological side effects they ate Iskely to be
harmless

Since 1949 the mfluence of ACTH and cortisone has been
studied far and wade 1n the Umited States of Amenica  Supples
were imported mto Great Britan but the restrichion on dollar
spending necessitated a ngid contral  Certain departments of
medicme had Dmuted quantwres of this precious remedy
At first the right of preserption was Jimted to a few physicrans
for only & certam number of diseases At 8t Mary s Hosprtal

it was agreed that the highess priorsties should be the saving
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The effects of cortisone differ shghtly from those due to
ACTH 1n that they seem to be more varable and m many
nstances lesser 1n degree

In both 1nstances however there ts a marked initial retention
of sodum chlonde and water followed after a vanable penod
of time which may often be as short as a few days by an
increased excretion of sodium and chloride 1ons and also water
with a subsidence of oedema

These effects are mimimal where cortisone 1s the drug used
and the dosage 15 not more than 100 milligrams daily other
factors bemng equal (Sprague and his colleagues 1950)

Potassium excretion

Potassium excretton 1s increased considerably and in some
cases the serum levels may fall so low as to cause an alkalosis
If this 15 combined with the tncreased excretion of sodtum and
chlonide which often follows the imhal retention of these 10ns
the state of affairs may be further exaggerated producing a
hypop and hypochl alkalosts

In the majonty of skm patients this salt and water retention
leads to little more than a moderate weight gatn and even the
appearance of shipht cedema although even these effects are
not likely to be seen if the course 1s short the dose relatively
small and the intake of sodium chloride restricted  In some
cases however almost mvanably those with severe systemlc
diseases such as acute di d lupus erytt
pemphigus these effects n the face of probable renal and
cardiovascular damage have led to congestive cardiac failure
and pulmonary oedema  There 15 also a nise 1n the systolic and
diastolic blood pressures 1n some cases dunng the admimistra
tion of the hormones but this occurs much more frequently
1n the acute dissemmated lupus erythematosus than other
conditions due probably to the high incidence of severe renal
damage (Sprague 1951) when added to the effects of flud
retention it may however help to induce cardiac failure
Thls pmblem 1s further dealt with in the section on acute

lupus erytt It 1s evident therefore
that with the exception of severe and fatal diseases such as
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These writers have felt that the disease pracess contuues
beneath the surface ke a subterrancan nver  (Sulzberger
1952) or an *1ceberg in the sea  (Browne and Ereaux 1952)
unti] the normal processes effect & cure or the reaction to an
trritant no longer m action has subsided

PHYSIOLOGY-—COMPLICATIONS

In addition to therr effects upon disease, these hormones have
very marked phystological actionts many of which are un
desirable

In order therefore to be m a posttion to use ACTH and
cortisone with safety an mtimate knovledge of these processes
1S necessary

Although some effects to be discussed are not hikely to
occur with the dosages normally used i the treatment of
disease many of them are constant accompantments of even
average therapeutic doses In addiron n grave diseases
such as for ple acute di i lupus eryth
when there are often profound disturbances of function in
vatious bodily systems such as the renal and cardiovascular
systems any side effects involving these might be considerably
exaggerated

It 15 therefore praposed to give a brief account of the physio
logreal effects of the drugs and the side effects and complha
tions to which they may give nse before discussing thew value
1n vanous dermatological conditions

Two of the most mmportant groups of effects from the
therapeutsc standpoint are those affectng efectrolyte meta
bolism and those affecting organic carbohydrate protein and
fat metabahsm

Electrolyte metabolism

Although thew capacity i this respect 15 vastly smaller
than that of desoxycorticosterone acetate there 1s no donbt
that both these hormones may cause a retention of sodium
and chloride and water even on the dosages used therapeutscatly
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However as mught be expected these phystological effects
become extremely important when treatng patients with
diabetes It has been observed that 1n the case of such patients
the previous nsulin requirements may be doubled dunng
admmistration of the hormones or cases which previously
required no wmsulin now exhibit greatly mncreased glycosuna
hyperglycaemia and ketonuria

There 15 some evidence to suggest that these effects n
patients with diabetes are due to the loss of islet tissue whereas
m normal patients with a large functional reserve presumably
ncreased production of insulin 15 able to cope with the abnormal
state of affairs produced by the drugs Sprague noted that
2 of 4 patients who showed some degree of carbohydrate
ntolerance while on cortisone had a family history of diabetes

However provided the condition 1s watched very closely
diabetes does not constitute a contra mdication to the use of
the hormones

Infections

It 1s now well known that while cortisone and ACTH will
suppress many of the symptoms and signs of a bactenal
infectron the course of the progress 1s unchanged It appears
that the power of reaction of the tissues to the noxious agents m
this case bacteria 1s mhibited while the organisms continue to
flourish unaltered  This observation 1s of profound importance
m the management of patients under treatment with these
hormones for the signs and symptoms of ntercurrent infections
will be largely suppressed Thus pentomitis  abscesses
(especrally gluteal) pneumonia and septicaemia have all ansen
duning treatment and 1n many cases the characteristic signs and
symptoms have been so lacking as to make diagnosis difficult or
mmpossible so that the patients have died with the complication
unsuspected

However small poimters are often present such as slight
abdominal pamn or increase 1 temperature or pulse rate and
with increased anareness of these dangers they should arouse

and d with d
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pemphigus and acute d 3 lupus eryth the
presence of hypertension cardiac or renal disease constitutes
a contra indication to the use of the drugs

The potasstum thus excreted 15 denved partly from protem
breakdown and partly from extraceliular sources (plasma)
and 1t has been found that the adaumistration of testosterone
proptonate with cortisone and ACTH reduces the rate of
excretion constderably by preventing much of the excessive
proten metabolism  but does not prevent the excretson of that
potassiam which 15 dernved from the blood plasma

Nitrogen excretion

This increased protem breakdown Jeads to a negatne
mtrogen balance although once again this effect 15 only seen
when the hormones are admnistered 1 relatively farge doses
Ths mcreased loss of mtrogen can be mimmized 1n more than
one way however Thus by concurrently admmstenng
testosterone as already mentioned 1t 15 largely abolished
A similar effect has been achieved by doublmg the amount
of protern 1 the diet or more stmply still by mereasing the
ntake of potassium  This latter observation 1s probably the
most useful from the clinscal pomnt of view since it has the ment
of also correcting the hypopotassaemia which would be present

This sacreased mitrogen loss 1s also associated with an
merease s uric acid excretion although the serum levels of
uric acxl may or may not be unchanged

Carbohydrate metabohsm

Althongh the admunstration of large doses of coriisone
and ACTH to expenimental ammals has resulted m a diabetic
state with glycosuna hyperglycaerma ketonuria and changes
i the slet cells the effects produced on patients with previously
normal carbohydrate metabolism are relatively shight  Thus
httle more than glycosuna and nuld hyperglycaemia are
produced even with moderately hugh doses  Indeed the runor
degree of elevation of blood sugar w some mstances has led
to the suggestton that the glycosura may be largely duetoa
towenng of the renal threshold {Conn Lows and Wheeler 1948)
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may cause gastro intestinal ulceration and haemorrhage
Thus cases have been recorded mn which perforation of peptic
ulcers has revealed at autopsy that the ulcers were acute
with Iittle evidence of fibrosis (Beck and hus colleagues 1950,
Habif Hare and Glaset 1950) In addition these patients had
no previous ulcer lstory Likewise haemorrhage has been
observed (Sprague 1951) Such reports prove nothing
since acute peptic ulcers particularly acute duodenal
vlcers are well known to anse dunng other diseases—severe
burns and surgical procedures—but this 1n tself argues slightly
m favour of mermmnating ACTH and cortisone since these
are all situatons of great stress i which the level of circulating
corticosteroids may be presumed to be high

Furthermore there 1s strong evidence suggesting that ACTH
and cortisone and particularly the former actively retard the
healing of peptic ulcers or even activate them (Forbes 1952)
Thus peptic ulceration should be considered a relative contra
indication to the giving of these hormones and n cases m
which they are considered wvitally necessary an extremely
careful watch should be kept for the shghtest signs or symptoms
of worsening of the gastro mtestinal conditton always beaning
i mind that these may be largely suppressed

Nervous system

Although mental changes are not seen winfrequently during
the admimistration of ACTH and cortisone these changes
have 1n general been more severe in patients with severe
systemic diseases

Thus while mild changes such as sleeplessness anxiety and
euphona are very common more severe ones such as manic
and depressive states or schizord psychoses are far less
and probably represent an intensification of an already abnormal
personality with a famly history of psychosis and these are
unsuitable subjects (Rome and Braceland 1950}

Where psychotic epssodes appear and the continued admims
tration of the drugs 1s vital treatment by electro shock may

be followed by a return to normal while the kormones continue
to be admnistered
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which should always include x ray exammation of the chest
full antibiotic therapy should be commenced

In addition to the paveity of symptoms and signs the effect
of the drugs 1n causing a leucocytosts m many patients means
that thts mvestigation 15 of hittle diagnostic value  Thus if a
patient has or has ly had an thas tuk
2 contra mdication to the drugs

Chest diseases

In addition to the infections already mentioned tuberculosts
15 a specral danger for there 15 much evidence to support the
view that the drugs may cause serious exacerbations Thus
while actual proof is lackmg reports such as those of Hulbest
(1952 who describes the onset of milary tuberculosis i 2
patient with a normal chest radiograph prior to treatment and
of Prunty (1952) make 1t mmperatve to exclude the disease
before staruing therapy and make the presence of tubercle
baciil an absolute contra indication 1o the use of the drugs
A possible exception mught be the onset of acute dissemnated
lupus erythematosus m a patient with tuberculosis 1 whom
one mght be forced to gne ACTH plus appropriate chemo
therapy as a measure of desperation

In addiion to mfection the healing of wounds can be delayed
owing to the effects of the hormones on mesenchymal tissues

Hypothyrotdism
There 1s some evidence afthough it 1s as yet by no means
jusive that the ad atlon of ACTH and cortisone

for fong periods of time causes a depression of the thyrotropic
function of the antertor pihwtary This has been advanced
as an explanatton of the fact that some conditions which
responded mitially to the hormones suddenly cease to do 50
after bemng mantamed on them for a fong tme It 1s further
stated that this state of unresponsiveness can be overcome by
the admumstration of thyrowd extract

Gastro tntestinal
There 15 to date a considerable volume of evidence even
though 1t 15 mawnly crcumstantial that ACTH and cortisone
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regular estimation of circulating eostnophils in the blood would
seem to be unnecessary except where specially indicated since
an adequate clical response to the drugs can occur even m
the absence of such a lowenng

If the course of treatment 1s likely to be lengthy and the
dosage hugh the unnary mitrogen excretton should be estimated
and the bones exammed radiographically This latter pre
caution should always be undertaken before treating children
m view of the known detnmental effects of cortisone and
ACTH on osteoblastic activity and chondrogenests

During therapy fluid intake and output blood pressure and
unne exammation should be estimated daily while a blood
count and blood chemustry should be repeated weekly ~ Should
glycosunia be noted a blood sugar examnation and sugar
tolerance curves must be done and diet and insulin admimstered
if necessary

If patients receive the drugs for more than a week mtake of
salt should be restricted to 2 grammes daily and potasstum
chlortde 2-5 grammes daily given by mouth

Increased mitrogen excretion can be countered by admins
tration of testosterone propionate

In some cases after prolonged administration of the drugs a
patient may suddenly fail to respond to the dosage being given
and there 1s some evidence to suggest that this may be due to
mhibition of thyrotropic hormone due to pan pituttary depres
ston since admimstration of thyroid extract will correct 1t

Water retention may be controlled by salt restriction or 1
some cases may necessitate the admunistration of mercunal
dwretics  While mtercurrent infection either proven or
suggested perhaps by lack of response to the drugs by rased
pulse and respiration rate and temperature or other unexplained
signs calls for immediate antibrotic therapy

Patients on mamtenance doses of the drugs should have
monthly examinations of the blood and serum chemistry
bleeding and coagulation times as there tends to be 2 re
duction i the coagulation time during the adnumstration of
these drugs shiagrams of the chest and of the bones should
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Convuisive seizures have been observed but the magonty hate
been m cases of acute d d tupus eryth where
such symptoms are not unknown i unireatad cases

Ostecporosts

As m severe cases of Cuslungs disease osteopoross and
spontaneous fractures may result from prolonged therapy with
ACTH and cortisone but only if the dosage 1s relatvely hugh
Techer and Nelson (1952) describe a case in which there
was collapse of the vertebrae from ThS to L5 Ths pro-
BIESSINE OSLEOPOToss was Hered by the ad of
calctum and testasterone

Other mmor side effects

Other minor side effects which are seen duning hormone
therapy are facial rounding (the moon face) acne hirsutsm
atropic stuae  amenorrhoea and menorthagia  These are
most tkely to ocour 1 adol gurls and 7e ! women

An m the of the skin erther as 2
darkening of pre existing freckles or lentigmes or a more
generahized browmsh pigrentation 15 someimnes seen (Rosen
berg and his colleagues 1951} The majonty of these com
pheations dimimsh or disappear when therapy 15 stopped

PRECAUTIONARY MEASURES TO BE OBSERVED BEFORE
AND DURING THERAPY

In view of the phystological effects of these drugs many pre
cautions should be attendant upon therr usage

Farst a caveful hustory takimng is essential particular emphasis
bewng placed upon a past evidence of diabetes hypertension
cardiac disease other th by ph mental instabildty
peptic ulceration tuberculosss or any other mfecnion  The
family history may also be of some significance

A pl generat Tud chest X ray
examination blood count unne exammnation weght taking
and consideration of the blood pressure plasma sodwm
potassium and carbon choude combming power should also
be undertaken before therapy 1s started In every case The
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regular estmation of circulating eostnophils m the blood would
seem 1o be unnecessary except where specrally indicated since
an adequate clinical response to the drugs can occur even In
the absence of such a lowering

If the course of treatment 1s likely to be lengthy and the
dosage high the uninary mirogen excretion should be esfimated
and the bones examined radiographically This latter pre
caution should always be undertaken before treating chuldren
m view of the known detrimental effects of cortisone and
ACTH on osteoblastic activity and chondrogenests

During therapy flud intake and output blood pressure and
urine examunation should be estimated daily while a blood
count and blood chemustry should be repeated weekly ~ Should
glycosuria be noted a blood sugar exammation and sugar
tolerance curves must be done and diet and insultn admunistered
1f necessary

If patients receive the drugs for more than a week mtake of
salt should be restricted to 2 grammes daily and potassium
chlonide 2-5 grammes daily gnen by mouth

Increased mitrogen excretion can be countered by adminis
tration of testosterone propionate

In some cases after prolonged admmstration of the drugs a
patient may suddenly fail to respond to the dosage being given
and there 15 some evidence to suggest that this may be due to
mhibition of thyrotropic hormone due to pan pitustary depres
ston since admmustration of thyrod extract will correct 1t

Water retention may be controlled by salt restniction or 1n
some cases may necessitate the admunstration of mercunal
dwretics While intercurrent infection either proven or
suggested perhaps by lack of response to the drugs by raised
pulse and respiration rate and temp or other lained
signs calls for immediate antibiotic therapy

Patients on maintenance doses of the drugs should have
monthly examinations of the blood and serum chemistry
bleeding and coagulation times as there tends to be a re
duction 1n the coagulation time during the admmstration of
these drugs skiagrams of the chest and of the bones should
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be taken of mdicated while weekly examunations of weight,
urine blood pressure and emotional state should be carned
out  These pomts are shown extremely clearly and well
Sulzberger s Table (1952)

TABLE

PRINCIPAL MEASURES T0 32 INSTITUTED IN PATIEWTS RECEIVING
CormisoNe or ACTH (Sulzberger 1952)

N M " .

before weekly monthly prv‘vuv:xl or
nstituting therapy | during therapy durng therapy counteract
alefiects

i [
Complete history [ Weight blood | Blood counts mn | Low salt added
and studies with | pressure routine | cleding circulating | potassum  and
speaal reference 10 ¢ unine and blood | eosmophuls biced | 2s needed thy
diabetes hyperten { count  psychic [ ing  and blood { rod tasalin aat
ston thrombotic or | and  emotional { clotting  factors 1 broties  testos
t

haemorrhags states | state urinary sterosd ¢x ! ferone  dretics
psychosis  psycho wretion bload | et

nenrosis auvtive | chemistry for

tuberculosis  or sodium and potas

othes occult nfec ! sum levels ete |

fion  peplic ulcer /l‘ocmsenogmmswf {
i bones (as required,
| jeg m cmldrzn)”

Dosage

An attempt to arbstrardy decide sustable dosages of these
drugs in any given condition must necessanly be very approxt
mate since they may be compared to sasulin 1n that the correct
dose must be determined 1n each mdividual  Some recom
mendations to provide a rough base hine for commencing and
contimng treatment may however be of value

The different methods of admunustratton of the drugs are
as follows ACTH which 1s a protetn substance and therefore
can only be adnunistered parenterally 1s gmiven either as an
ntcamuscular jection every 6-8 hours, or as an mtravenous
mfuston 1 500 mullilitres of § per cent Dextrose given aver
8 hours There are also preparations of ACTH pels
becommg avaifable which have a longer acton, but relatrvely
fittle 15 yet known of these Cortisone may be given intra
musculasly once datly, or by mouth every 68 hours
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1t should be pomted out that 3—4 times as much cortisone
1s required to equal a given dose of ACTH by intramuscular
mjection while continuous 1ntravenous infusions of ACTH
are up to 10 times as effective as a similar dose of cortisone
the maximum daily dose by this route seldom exceeding 25-30
miligrams ACTH gel preparations occupy an inter
mediate position between thetwo  The dosage of the hormones
varies m different conditions and m different 1ndividuals
but dermatoses may be roughly divided into those which are
severe and often fatal such as acute dissemunated lupus
erythematosus pemphigus dermatomyositis and exfoliative
dermatitis and all others In the first group dosage generally
1s considerably higher than the second and has been dealt
with 1n some detail under these diseases  In general however,
the imtial doses of the drugs should not be less than 100-300
mulligrams of ACTH or 200 up to even 1000 mulligrams of
cortisone daily Some observers tavour starting with the
smaller dose and 1ncreasing 1t if necessary until there 1s a
therapeutic response while others favour starting with a large
dose preferably of cortisone say 300-500 mulligrams and
reducing as necessary (Ereaux 1952) There would seem to
be little to choose between either of these methods except
to remember that 1n severe conditions the dose of the drug
should be increased until a therapeutic response 1s obtained
other things being equal When very large doses have been
prescribed as in the cnisis of acute dissermnated lupus ery
thematosus they may be given as often as every 2—4 hours for a
day or two  Under these circumstances cortisone by mouth 1s
probably the drug of choice since 1ts action 1s rapid but short
lived thus enabling the dose and the effects of the drug to be
rapidly adjusted 1n the face of chnical response or the onset of
severe complications

For less severe dermatoses the average imtial daily dose of
cortisone varies from 50 to 75 mulligrams 1n infants and children
up to 150-200 mulligrams for adults Equwalent doses of
ACTH by intramuscular injection are roughly 20-100 milly
grams
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Once the correct mittal dosage has been found by the
response of the disease 1t 1s d untd the p
and signs have been fully suppressed It will then be nevessary
either to withdraw the drug al her or, if the d
warrants it reduce the dosage until the mimmal dose which
Just suppresses symptoms 1s found This tapermng off of
dosage 1s done by reducing the dose first by 25 milligrams
every 3 days until 1t 1s reduced by half and then 12 5 milligrams
daity unul the correct mamntenance dose 1s found or the drug
18 withdrawn  This question of the safety or otherwise of
long continued maintenance doses of the drugs 15 not yet
decided and n general 1t would seem wise not to give them
for long pertods of tune 1n any but the most serious drseases
until more information 1s available It may be true however,
that provided the maintenance dose 1s low enough to avord
gwing rise to any physiological side effects there wil be no
danger

When cortisone 1s withdrawn especially 1f the withdrawal
has been too sudden there 1s often a period Jasting a week
or more, during which the patient may experience unpleasant
symptoms of adrenal depression such as tiredness and muscular
weakness or more unpleasant and even dangerous an
exacerbation of the disease which may become worse even
than 1t was imtially  In an effort to offset thus some authonties
have suggested substituting ACTH for cortisone just before
stopping the drugs but there 1s as yet no real solution to this
problem The dosage of the drugs may have to be ncreased
e the presence of an intercurrent mfection to produce the
same effect as before should 1t be necessary to continue them
together with antibiotics

As to the relatne effectiveness of the different forms of the
drugs prowvided that relatively equivalent doses are given and
the adrenal glands are intact there is nothing to choose between
cortisone and ACTH most earlrer reports stating that one
was slower acung than the other or less efficient were due
to the doses not bemng comparable
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It 1s posstble that the giving of ACTH, by intravenous
mfusion may be the most effective as well as the most econo
mical method of all in short term cases It has the disadvantage
however of often causing venous thrombosis as well as being
more troublesome to admmister

The dosage of the drugs required by nfants and children 1s
greater weight for weight than that required by adults

ACUTE DISSEMINATED LUPUS ERYTHEMATOSUS

When the treatment of thus condition was first begun with
cortisone the preliminary results suggested that here at last
mught be the answer to this conditton

This hope has only been partially realized however The
severe and irreversible systemic damage caused by the disease
particularly to the renal and cardiovascular systems together
with the realization that ACTH and cortisone do not affect
the underlying fundamental pathological processes mean that
any improvement which results from therapy 1s likely to be
temporary

The treatment of acute d d lupus erytt
with these drugs resolves 1tself therefore mto two main phases
the first being the suppression of the signs and symptoms of
the disease process and the second the maintenance of the
remusston thus produced and the treatment of relapses should
these occur In this last respect one of the most important
situations ltkely to anse 1s the lupus erythematosus crisis—a
fulminating state of affarrs which 1s fortunately relatnvely
uncommon A number of the earlier reports which have been
published dealing with ACTH and cortisone treatment of this
condition concerned cases many of which were extremely
severe with gross structural changes or almost moribund
In many instances the dosages of the drugs used were
lower than are being used today m the light of experience
1t 15 unnecessary here to more than briefly mention some of
the most mmportant and typical chnucal features of the disease
such as the fever arthritic eruptive ph

renal and cardiac changes serous effusions and cachexia
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Once the correct smtial dosage has been found by the
responst of the disease 1t 1s mantained until the symptoms
and signs have been fully suppressed It will then be necessary
either to withdraw the drug altogether or f the condition
wartants #t reduce the dosage until the nummal dose which
Just suppresses symptoms 1s found This tapermng off of
dosage 15 done by reducing the dose first by 25 mlligrams
every 3 days untal it 1s reduced by half and then 12 3 mulligrams
daity until the correct mantenance dose 1s found or the drug
18 withdrawn  This question of the safety or otherwise of
long continued mamtenance doses of the drugs 1s not yet
decided and 1 general 1t would seem wise not to give them
for long peniods of time m any but the most serious diseases
until more mformation 1s avatlable It may be true however,
that provided the mamtenance dose 1s low enough to avoud
gvng nise to any physiologieal side effects there will be no
danger

When cortisone 1s withdrawn  especatly if the withdrawal
has been 100 sudden there 15 often a pertod fasting a week
or more during which the patient may experience unpleasant

ymp of adrenal dep such as tiredness and muscular

weakness or more unpleasant and even dangerous an
exacerbation of the dwsease which may become worse even
than it was mitially  In an effort to offset this some authonties
have suggested substituting ACTH for cortisone just before
stopping the drugs but there 1s as yet no real solution to ths
problem  The dosage of the drugs may have to be sereased
m the presence of an mtercurrent mfection to produce the
same effect as before should 1t be necessary to continue them
together with antibiotics

As to the relatve effectiveness of the different forms of the
drugs provided that relatively equivalent doses are given and
the adrenal glands are intact there 15 nothing to choose betweent
cortisone and ACTH most earlier reports staung that on¢
was slower acting than the other or less eflicient were due
1o the doses not bemng comparable

166




ACUTE DISSEMINATED LUPUS ERYTHEMATOSUS

and pericardial effusions and friction rubs although pleural
pamn itself may persist (Brunsting and his colleagues 1951)

e lestons are so hat slower to resolve and their
rate of disappearance would seem to depend as one mught
imagine mainly upon their mtial severity Thus erythematous
lestons fade in 2-4 weeks whilst ulcerations take somewhat
longer Lesions of the mucous membranes however resolve
faurly rapidly and have healed within 7-10days  Unfortunately
these effects are all temporary and relapses occur after varying
pentods of time once the drugs are stopped The problem
of maintaimng a remssion once 1t has been achieved will be
considered later when discussing dosage

Effect of the drugs on biechemical and pathologicat findings

The results of treatment as gauged by 1ts effects on laboratory
data are extremely disappomnting  They merely serve however
to emphasize that ACTH and cortisone do not affect the
basic pathology of disease but merely suppress its symptoms
and signs

The anaema 15 generally uninfluenced by therapy although
some mmprovement has been reported (Brunsting and his
colleagues 1951 Adlersberg Schaefer and Drachman 1950)

They reported that though the numbers of leucocytes
fluctuated fairly widely from time to tune lencopenia generally
tended to mmprove without being entirely abolished except 1n a
small proportion of cases

The changes exhibited by the serum proteins are variable
and although 1n some cases there has been a lowenng of the
globulin fraction thus tending to shift the abnormal albumun
globulin ratio so characteristic of the disease towards normal
the improvement has been relatively shght The albumin as
a rule has exhibited hittle change  The findings of Soffer and
tus colleagues (1951) were not n accordance with this view
however since they found that the serum globulin values fell
almost to normal during freatment

The effect of ACTH and cortisone on the sedimentation
rate vartes and while 1n some cases 1t appears to be unin
fluenced by the drugs even when a clintcal remission has been
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Ameng the brochenmneal and pathological abnormalities the
most important 1s the lupus erythematosus cell while other
typical changes are albuminuna unnary red cells and casts
anaemia leucopema, elevated blood sedimentation rate and
changes i the plasma protems

Effects of drugs on signs and symptoms

The effect of both ACTH and corttsone on the signs and
symptoms are 1dentical except that cortisone takes longer to
produce a chinical response than ACTH unless 1t 15 gwen 1n
relatively hgher dosage (Haserich 1951} Also the effects of
ACTH wear off fess rapidly than those of cortisone when the
drugs are stopped although Soffer Lewitt and Bachr (1950)
considered that the converse was true

All observers are agreed that the first response to treatment
1s a fall ;m temperature  This usually takes place within 1-4
days soon attaiming normal levels Fadure to reduce the
temperature has almost invanably appeared to be the result
of too low a dosage as for example m one of the cases
of Brunsting and his colleagmes (1951) where a dose of
100 muthgrams of cortisone dady faled whereas 200 mull
grams daily succeeded m reducing the temperature to normal
Ievels  Failure to reduce the pyrexia  the absence of other
causes of pyrexia such as sntercurrent mfection or falure 1o
bring other symptoms under control should at omce rase
the question of the adequacy of the dose since this vanes
from mdividual to mdmmdual and according to the seventy
of the discase process This unportant question will be dealt
svith further when discussing the treatment of acute crisis
with massive doses of the drugs  Rapdly following the fall
1 temperature comes the disappearance of tachycardia and
of more severe cardiac manifestations such as gallop rhythm
Other features which are usually normal by the end of the
first week mclude jont pains and suffness  Malasse gradually
disappears and the profound fechng of weakness and fatigue
which 1s common to the disease steadily gives way to increasing
strength wathin 10 days or so Other chimeal features which
resolve dunng the first 2 or 3 weeks of therapy are pleural

168



ACUTE DISSEMINATED LUPUS ERYTHEMATOSUS

of instances treatment does cause some reduction m the
numbers of lupus erythematosus cells to be found on any
one occasion although the alteration 1s purely temporary

Dosage

Although some authors have stated a preference for one
drug rather than the other in general erther ACTH or cortisone
seems equally effective provided that the dosage 1s adequate
Some earlier observers preference for one drug rather than
the other was probably due to failure to apprectate the greater
dosage of cortisone required to produce the same effect as
ACTH Hasenck and his colleagues (1951) 1n an experience
of 16 cases maimntamn that relapses are less severe and seem
to be slower in onset 1n patients treated with ACTH as com
pared with those treated with cortisone In any case the
vital need 1n the treatment of this condition 15 that the dosage
be adequate ymtially Thus if a therapeutic response which 1s
usually first heralded by a fall mn temperature 1s not rapidly
produced the dose should be d until this 1s achieved
consistent with the patient being able to tolerate 1t

In view of the very high mcidence of compheations of treat
ment 1n this disease the bioch 1 and other
should be watched most carefully in these mitial stages In
general however the inttial dosage of ACTH should probably
be between 150 and 300 milligrams and that of cortisone
300-500 mulligrams

One of the most alarming features of this disease 1s the
so called crisis a state of affais in which the disease process
1s one of the utmost severity Such a state of affarrs may
anse for no apparent reason, or some mnsult such as an mter
current infection may provoke it In any case such a factor
should immedately be sought and even if not found full
antibiotic therapy instituted  These principles apply to any
case of acute d d lupus eryth which fails
to respond properly to ACTH or cortisone

Coruisone 1s probably the drug of choice to deal with the
cnsis and 1t should be commenced 1n a very high dosage and
reduced as soon as a response 1s obtained  The actual dose
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mduced, most observers have found that 1t 15 reduced m the
majority of cases and 1n some instances there has been a retun
to normal levels (frons and his colleagues 1951)

The abnormal renal findings remam as one would expect
matenally unchanged swce they are merely an mdex of the
wreversible structural damage suffered by the hidneys  Thus
albummuna, microscopic haematunia the presence of casts
as well as lowered urea clearance values persisted unchanged
Haserick (1951) however describes a case i which there was
some improvement the blood urea falling from 231 to 87
muilligrams per cent and the urea clearance increasing from
7 per cent to 29 per cent

One of the most valuable Jaboratory ards to diagnosis 15 the
discovery of the lupus erythematosus cell orlupus erythematosus
phenomenon i the bone. marrow or peripheral blood of patsents
with this disease, or the production of these cells m normal
bone marrow by the addition of piasma from patients with
acute d: d lupus eryth

The cell atself 15 a polymorphonuclear leucocyte contaming
a large round usually amorphous body within its eytoplasm
Simdlar amorphous masses may be found extracellularly and
m some cases polymorphonucleir leucocytes are clumped
round them in rsosette formation These changes may be
found even 1n the absence ot actual lupus erythematosus cells
and have the same simster significance

Although 1 the vast majonity of reported cases ACTH and
costisone faled to abohish the phenomenon some nstances
have been reported where the actual Jupus erythematosus celis
themsehes disappeared from the bone marrow However
1n the case of Brunsting and hn colleagues (1951) whenever
this occurred 1t was only temporary and recurred smmediately
the drugs were stopped and even while the cells were not
to be found the extracellular amorphous debns which s
characteristic was never absent from hone marrow smears

Cases have been reported m which the lupus crythematosus
cells first appeared during treatment with ACTH or cortisone
(Haserk 1951} [t1s true to say however that in a majonty
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of this partrcular disease necessitates mention of those side
effects particularly likely to be seen during its treatment

In the early stages of therapy there 1s usually a retention of
sodium chloride and water which may lead to fluid retention
and oedema This 15 usually reflected by a rapid gam
weight and may be counteracted to a large extent by a restric
tion of sodium in the diet Some authorities recommend
a salt free diet but a restriction of salt to 2 grammes daily
1s usually considered adequate

Cardiovascular complications

A rise 1n the systolic and diastolic blood pressures may occur
early 1n treatment although the nise 1s usually slight 1n degree
and rarely exceeds 50-80 mullimetres of mercury and 20-40
millimetres of mercury respectnvely even mn the worst cases
This nise 1n blood pressure 1s rarely seen except 1n patients with
acute d d lupus eryth and 1s thought to be
due to the severe renal damage which usually occurs  Shight
as this nise may be taken in compunction with possible
flud retention severe effects of the disease on the cardio
vascular system as evidenced by gallop rhythm and pericarditis
and damage to the kidneys 1t may lead to congestive heart fatlure
{Bacehr and Soffer 1950) Thus 1n4 of the 14 cases seen by Soffer
and his colleagues (1950) cardiac farlure occurred while 1 1
patient  pulmonary oedema occurred on two occastons
Although salt restriction mmmtzed the fluid retention and also
had some effect 1 reducing the elevation of blood pressure
cardiac failure still occurred in certain cases  In these instances
the onset of failure was not accompanied by a very great gamn
m weight (2 or 3 pounds only) A low salt diet therefore 1n
no way replaces the need to be constantly watchung for cardiac
complications These attacks of heart failure are fairly
readily controlled 1n most cases by digitabs oxygen and
mercurial duwretics while sull continuing admmstration of
the drugs  Although 1n cases where renal damage 1s also severe
1t may be impossible to avord the flud retention except by
stopping them The use of mercunal dwretics has certan
disadvantages however for by causing an mcreased excretion
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level 1s purely individual but can be best mdicated by cases
(Haserick and tus colleagues 1951) The first patent had
responded well to 200 milligrams of cortisone dally when
on the thirteenth day she suddenly became monbund  The
dose was immedtely ncreased to 50 mulligrams 2 hourly
and after 12 hours with some response the dosage was changed
to 50 muthgrams 4 houtly  After a short time the patient was
changed to ACTH and ul 1 d o 40 mull
daily

The second case was given 900 mulligrams of cortssone the
first day m divided doses ¥ 050 mulhigrams the following day
and on the third day 2 300 matligrams before a response was
obtamed  This was then zeduced to 1 400 mulhgrams on the
fourth day and gradually decreased

Once a renussion has been nduced there arises the question
of mantamming 1t Esther the drug can be gradually discon
tmued untid the patient can finally forgo it wathoat aay
recurrence of symptoms or a suitable mantenance level can
be deterrmned below which signs of nctvity begm to appear,
and the admmstration of the drug continued wmdefimtely at
this Jevel Tt 1s n these cases that the  doctor s difemma
anses  How 10 keep up the supply But there 13 much to
recommend this latter method as the most satisfactory one
espectally now that the drugs are becommg a httle more
plentiful

Should 2 relapse occur at any tune the dose must be
immedsately stepped up as already deseribed until the sympioms
are once agam under control

Compheations

As already stated the widespread nature of the underlying
pathological changes mvolving as they do almost every system
in the body mean that the physiologeal effect of cortisone
and ACTH on these systems small and relatively unimportant
as they often are m the normal organism become now oOf
vital sigmficance and not frequently attatn menacing propor
nons  Although the complications of ACTH and cortisone
therapyn general have beendealt with elsewhere this pecubanty
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confined to bed until her death from renal failure in February
1952

It 1s difficult to say to what extent the cortisone was responst
ble for these mental changes but the relationship of their onset
to admunistration of the drug suggests that it was at least an
aggravating factor

Intercurrent infections

Intercurrent mfections do not present any problems
peculiar to the treatment of this disease but tuberculosts
deserves mention  The occurrernce of tuberculosis miliary or
otherwise 1 comjunction with acute disseminated lupus
eryth 1s well recognized but it 15 now generally
regarded as not having any aetiol 1 ficance pi bly
the cachetic and debihtated state of the patient merely makes 1ts
supervention more likely However the expertmental evidence
of the harmful effects of ACTH and cortisone on tuberculosts
make it advisable to make a specal effort to exclude
it before treatment and to suspect 1t dunng treatment
Although there 1s no proof of the role played by ACTH
and cortisone cases of miliary and active caseous tuberculosis
have been reported dunmng hormone therapy of acute dis
seminated lupus erythematosus (Hulbert 1952 Prunty 1952)

Mrs LT aged 35 years was admitted with a hustory of a rash
developing on her forehead 2 years previously which had
gradually spread over her face and neck the sternum and the
fingers ~ At the same time she noticed a sore mouth Dunng
this latter period she had pans n the knee hand and shoulder
jomts and complained of lassitude shortness of breath on exer
tion and nervousness  1n the past she had had pneumonia durimg

World War II for which she had been given sulphonamdes

On examination there was a patchy papular rash present on
the forehead cheeks chin ears V shaped portion of the neck
and the fingers consisting of shight scaling erythema follicular
plugs and brown pigmentation (see Figs 19 and 20) There was

no telangiectasia or scarming  She wasafebrile mouth NA D

Cardiovascular system  blood pressure 106 65 NAD  Respira

tory system 1mpaired percussion note and shght dullness but

without advenutious sounds at the right lung base  Almentary
system and genito unnary system N A D Locomotor system
cflusion was present m night knee jomnt and the nght shoulder

Joint was pamful to move

175



SKIN DISEASES

of potasstum and chlonides 1t tends to greatly accentuate the
already eusting tendency to alkalosis thus producng a hypo

it hypopc alkalosis This tendency 1s
fargely offset by the routme adrmmstration of potassum
chlonide, but should 1t occur further amounts of this substance
should be given immediately  Although the mercunial diuretic
causes a marked water diurests sodtum retention 1s unaltered
and tends to persist until ACTH or cortisone 15 discontinued

Mental complications
Mental comphications have been discussed afready but there
15 one feature which appears to be especrally frequent 15 the
tr of acute d d Jupus eryth and that
s the high ncidence of convulsions  Although 1t 15 well
recognized that convulsions are not snfrequent 1n the unteeated
disease (Klemperer and tus colleagues 1941) they have almost
always ref d a termsmal fi Durmg therapy
with ACTH and cortisone however convulsie serzures are
frequent and although 1t 1s difficult to asenbe this with
certatnty fo the drugs there 1s some evidence that they may
have at Jeast exaggerated the latent tendency  Therapy should
be stopped on the appearance of convulsions but 1t may be
possible to continue 3t after a few days while at the same tume
admnistening anticonvulsant drugs
A marnied woman aged 35 years was given sulphonamide
drugs for recurrent pyelitis on four occasions during 1950 Each
course of the drug evoked an urticarial eruption and soon after
the last treatment the typreal rash of jupns erythematosus
appeared on the face neck and lunbs  This faded after a few

weeks but quently sy fesions deseloped arthrits of

shenmatosd type tenal impasrment generalized Jymph gland
alatrg an; ! jy  Cortisone therapy was com
menced 10 January 1951 5 600 mtligrams beng gven tn 2 persod
of 63 weeks

This was followed by considerable smprovement 10 the patient s
general conditton  but after the phase of euphona commonly
seen at the onset of cortisone treatment had passed the patient
tecame of chidish and dependent mentality Her condition
changed to one of depression with marked foss of confidence
during a second course of cortisone 1n Apnl so thay despite hfr

tory physical d she d almost

174




ACUTE DISSEMINATED LUPUS ERYVTHEMATOSUS

Investigations showed that the erythrocyte sedmmentation rate
was rarerd 1o 120 mullunetres per hour  haemoglobin was 75
per cent whate blood cells 9 000 per centimetre and the differential
count normal Ne LE cells seen w the penphesat blood
Blood urez 32 mulligrams per cent  albunin and acetone were
present iz the urme and the Esbachs quanttative test resulted
an 2 grammes per htre X ray exarmnation of the chest shovwed

shght plewral thick at both ph angles but no
other abnormality
Treatment

Q with the ad aton of

01 gramme daly this being mereased to 01 gramme three tsmes
daly aspinn was abo gien A month later the pauent
developed jommt swellings and unntus and because of these
symptoms both drugs were stopped  Two days later the mepa
cnne was restarted and the dosage gradually mcreased il the
patuent was recenmng O 2 gramme three times daily  The follow
mg week the erythrocyte sedimentation rate had dropped to
58 mallimetres per hour but a day after thas estimation 1t suddenly
mncreased to 113 muliimetres per hour and the pattent developed
naysea and vonuting  The mepacrine was reduced 10 0 | gramme
thrice danly

As the general condstion had not improved a week later ACTH
was started  The erythrocyte sedimentation rate was 115 milly
metres per hour  The patient was given 25 nufhigrams of ACTH
satrasenously dady for 2 weeks and then the dose was reduied by
S sulbgrams daily to 5 mithigrams a day and this dose was gnen for
3day> At the end of 1 week the erythrocyte sedimeatation rate
had dropped to 40 nulhmetres per hour ACTH was goen far

21 days and then 4 The dav fold g the patrent
developed a temperatuse of 01 F and wigns at the right base
of b A chest shawed signs of

2R

early prewmome consohdauon  Pencilin therapy was com
menced The pauent faled 10 respond to the pemcilin and
further ACYHt was recommended  She was goven 20 pulligrams
mdravenously dwly for 4 days 15 mulligrams miravenowly for
1 day and then 15 mulligrams intcavenously four twmes daily
for another 4 days  ACTH was conunued 10 mylligrams four
times duly for § day and 5 mulhigrams four umes dady for 1
d3y By the eveming of thys fast mentiaged day the panient had
developed severe pam at the back of the head angd behind the
eyes and the lett side of her face was agam swollen ACTH
was increased to 10 mulligrams four ames daly  with afmost
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FiG 19 —Lupus erythematosus
begmning of treatment

Fi6 20 —Lupus erythematosus
(same case as in Fig 19)
during treatment
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Investigations showed that the erythroevie sedimentation rate
was raised to 120 nuit per hour k 31 was 75
pet cent white blood cefis 9 000 per centimetre and the differentiat
tount potoal No LE cells seen i the penpheral blood
Blood urez 32 milligrams per vent  albumin and ncetone were
present i the wine and the Fsbachs quanttatwe test resulted
m 2 grammes per ltre X ray exxeunation of the chest showed

slight pleusal thick at both ph angles but no
other abnormality
Treatment

with the of mepacnne
©1 gramme dauty this betng inereased to 0 1 gramme three times
duly  aspinn was also gwven A month later the patient
developed jomt swellrags and tmmtys and because of these
symptoms both deugs were stopped  Two dayy Laier the mepa
<nne was restarted and the dosage gradually moreased ull the
patient was recetving 0 2 gramme three times dasly  The follow
ing week the erythrocyte sedimentaton rate had dropped 1o
58 mullimetres per hour but a day afier thus estinateon 1t suddenly
anereased to 113 wutlimetres per hour and the patzent devetoped
nausea and vomsting  The mepacrine was reduced 10 0 1 gramme
thnce daty
As the general condition had not mproved a weel later ACTH
was started  The erythrocyte sedimentation sate was 115 mulh
metres per hour  The patient was given 23 mithigrams of ACTH
mtravenctsly dasly for 2 veeks and then the dose was reduced by
S mulligraras daily 1o 5 muthgrams a day and thy dose was given for
3days  Atihe end of ] week the erythrocyte sedumentation rate
had dropped 1o 40 millimetses per hour ACTH was given Tor

21 days and then di ‘The day foliowang the patient
Seveloped o temperature of 101 F and sgns at the night base
of ) A chest showed signs af

easly pneumome consolidauon  Pemcithn thevgpy was com
menced  The patient faled 1o respond fo the pemcilin and
further ACTH was secommiended  She was given 30 milligrams
witavenously dady for 4 days 15 milfigrams mtravenously for

day and then 15 milligrams wtravenously fowr tmes dasty
for another 4 days  ACTH was continued 10 mmtfigrams four
ters dady for § day and § wythgrams four times dasly for |
dxy By the evenng of this Jast menuaned day the paient had
developed severe pam at the back of the head and betind the
€y¢s and the feft side of her face was agamn suwollen  ACTH
was nereased to 10 puihgrams four tiwes dwly with ajmost
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FiG 21 —Lupus erythe
matosus {same case
as in Fig 19)  after
treatment  Note skin
lesions have dis
appeared but con
siderable wasting has
occurred.

immediate improvement  penscillin was discontinued ACTH
which had been gnen 1n doses of 10 mulligrams four times daly
for previous 16 days was reduced at the rate of 1 milligram per
dose per day and then later by 1 milligram per dose on alternate
days to a level of 1 milligram four umes daly and then dis
continued  Ten days previously the erythrocyte sedimentation
rate was 100 milimetres per hour

The patient was discharged a week later and now at the nme
of wrting 5 months later the patients condition 1s still good
and she 15 able to do light housework but she still has a marked
lupus erythematosus rash on her face and a patchy erythema of
her scalp She tried working as a machimist but found the
work too exhausting  She has now been found a job susted to her
capabilities  She developed mrsuties durmg treatment but the
hair has subsequently fallen out (Fig 21)

This case demonstrates the increased susceptibility brought
about by ACTH to nfection and that if the drug 1s suppressive
only, the fundamental process has to burn 1tself out
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CHRONIC DISCOID LUPUS ERYTHEMATOSUS

These drugs would seem to have relatively little place i the
treatment of this condition as opposed to their use in the
acute and subacute dissemunated forms of the disease

Most observers have noted that the drugs cause complete
or moderate mvolution of the lestons 1 most cases but that
there 1s usually a prompt relapse on cessation of therapy

It 15 not justifiable 1n the present state of our knowledge to
contemplate mamtaming patients with thus form of the disease
on contmued doses of the hormones

The only case that the author has treated was severely dis
figured by a leston on the nose  Carbon dioxide snow therapy
had produced only moderate improvement A superadded
neurodermatitis developed ACTH therapy enabled her to
travel to the tropics with an almost normal face She has
remawned well for 5 months An example of the splinting
or crutch action 1s mentioned by Sulzberger (1952)

PEMPHIGUS

In attempting to evaluate the treatment of this condition 1t 15
necessary to consider the different varieties of the disease
separately  These are pemphigus vulgans pemphigus vegetans
and pemphigus folraceus  The two latter vanetes are much
less common than the first

Pemphugus vulgans

This 15 an almost invanably fatal disease which exists
however 1n varying degrees of seventy a fact which has led
some to divide 1t into acute malignant and bemign chronic
pemphigus a false distinction In all cases this 15 2 disease
charactenized by exacerbations and remussions In the ful
munating forms the patient rarely survives for long although
there are exceptions to this rule even 1n untreated patients while
1n the more chronic forms patients have been known to survive
over 20 years  All these facts are mmportant when attempting to
decide exactly what effect any given form of therapy has had
on the natural course of the conditton The experience of
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the various authors who have so far published reports on the
treatment of this disease agrees on many points but differs
very considerably on others the difference even when making
due allowance for varying dosages of ACTH and cortisone
and variations 1n the seventy of the disease, make an assessment
of the degree of usefulness of the hormones 1n pemphigus a
matter of some difficulty

There are some facts however, about which there 1s more or
less general agreement

In the treatment of pemphigus vulgars therefore the admims
tration of an adequate dose of cortisone or ACTH appears to
exert certain benefictal effects 1n almost everv case (Lever and
his colleagues 1951 kaerland and Brunsting 1952, Andrews
1952 Costello 1952, Camzares 1952)

In almost every mnstance there was a reduction 1n the number
of fresh bullae appearing a lowermg of temperature and
feeling, of well being within the first 48 hours  Within a week
or so fresh bullae erther ceased to appear altogether or were
very few i number while the epithelaltzation of denuded skin
areas appeared to praceed rather more rapidly after 7-10
days of treatment (Cannon and his colleagues 1951) This
1s guite compatible with the delay 1 wound healing noted
dunng ACTH or cortisone therapy since these are mesodermal
tissues while the eptdermus 15 of course ectodermal

It was noted by Frazier Lever and Keuper (1951) that the
mucous membrane lesions of pemphigus vulgans although
improving greatly and enabling patients to eat weil who had
previously been almost unable to do so did not respond as
well to the drugs as the cutaneous lesions These observers
also noted that their patients with the more chromic forms of
pemphigus vulgans seemed to show a less complete response
than those with the fulminating type of the disease and new
jesions were prone to continue to form

In the very acute forms of the disease symptomatic control
of the sort described has frequently been life saving and m
fact many Teported cases have been monbund when treatment
was begun The majorty had also recerved most of the

180



PEMPHIGUS

usual forms of treatment including antibiotics and Germamn
After the disease has been brought largely under control
there have been some patients who have remained completelv
free from lestons for varymng periods of time but the more
usual expenience has been that they still have occasional lesions
recurnng and with others healing even dunng a remission
Sulzberger and lus colleagues (1951) reported one of the
most unfavourable seres of cases despite the use of
adequate doses of the drugs Of 5 pauents 3 recewved only
shight or moderate benefit, 1 of these having had two courses
of ACTH and one of cortisone while another relapsed
mmediately and died 16 days later and the third was only
benefited when Suramin was gitven n addition to the ACTH
following which he cleared completely A fourth case had no
benefit whatsoever

It seems hardly possible to ascribe this all to low or insuffi
ciently sustained dosage and 1t 1s a reminder that falures wall
probably occur

Mr CB was admitted with pemphigus vulgans and gave the
following history He was quite well until 3} years before
admssion. when whilst 1n India he developed a warty lesion
on his nght temple  This gradually progressed  He was seen
by a dermatologist i England 4 months after the onset and the
condition was diagnosed as a dermatitis medicamentosa  He
teturned to India and shortly afterwards he was awakened one
mght by sntense irntation By next morning he had developed a
widespread bullous eruption He was 1avalided home but by the
time he reached England the bullous eruption had cleared  Theon
ginal lesion remained  Shortly after this the builous eruption re
curred and was d Sub i
the condition remitted and relapsed twice With the second
relapse he d ped generalized exfol and was adi d
to hospital where he remained for 4 months duning which time
he recerved pecilin blood transfusions and awreomyen  The
last mentioned was of limted benefit only Following his dis
charge he remaned at home for 18 months His condition
remained unchanged dunng this time  While at home he was
sten by several dermatologists Who vanously diagnosed the
condition as seborrhoeic dermatitis Senear Usher syndrome and
non specsfic exfoliatne dermatitis
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On examnation he was found to have a generalized exfoliative
dermatitls associated with generalized glandular enlargement
His hair was sparse  He had conjunctivitis but the oral and
urethral mucosae were normal

Investigations resulted in the following Blood count haemo
globm 75 per cent colour index 1  white blood cells § 000
per cubic mulimetre  differential count and the plasma
proteins were normal  Chest x ray examiation showed pleural
thickening at the left costo phrenic angle Biopsy was carned
out and showed an intra epidermal bulla with acantholysis
of the prickle cells  Previous biopsies had shown 4 non specific
exfohative dermatitis (Figs 22 and 23)

Treatment

Intravenous ACTH was started 1n a dosage of 25 milligrams
daily  After 7 weeks this was reduced to 20 milligrams daily
intravenously  Phenergan was also administered to control the
itching At the end of the eighth week he developed a tenosyno
vitts of lus nght wrist which slowly 1mproved and a week after
this a few small skin bullae appeared ~ After 9% weeks on ACTH
he was noticed to have a moon shaped face Two days later
he developed a mild pneumoma of his left Jung base This
tesponded rapidly to penicillin Nearly 3 months after starting
ACTH the dose was reduced to 15 mulligrams daily and 4 days
fater 1o 10 mulligrams daily  For the 3 previous weeks hus blood
pressure had been nsing slowly  He was found at this time to
have heavy glycosuria A glucose tolerance curve was carried
out and was found to be of a diabetic type Because of the
above complications the ACTH was reduced to 5 mulligrams
daily and shortly after to 5 mulligrams on alternate days It
was disconttnued 10 days later —nearly 4 months after commenc
1ng treatment

Throughout the course of ACTH there was a gradual but steady
improvement 1 s skin condition For several days dunng
the pneumonia 1t detertorated shightly At the ume of discharge
1t was normal 1n colour  There were <cattered areas of thickening
associated with slight scaling

On the day of discharge he was started on oral cortisone
75 milligrams daily  This he continued and when seen 3 months
later prior to Ius departure overseas there were no signs of
relapse His blood pressure was 155/105 and his urine was
free from sugar

1 of hypertension

Ths case d rates the p
and diabetes due to ACTH and as maitenance therapy was

necessary he was changed on to cortisone just priot to discharge
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Fig 22 ~Pemphigus vulgaris

Fi 23 —Pemphagus vulgatis
Responding to treatment
an oming more lke

pemphigus folaceus
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Pemphigus vegetans

This variety of pemphigus 1s considerably rarer than pem
phigus vulgaris and 1 general 1s considered to have a better
prognosts  However, 1t s an extremely disabling disease,
apart from 1ts mortahty, on account of the pain and discomfort
attendant upon the dischargug vegetations tn the mouth and
flexures

Relatively few cases have been reported following treatment
with ACTH and cortisone but they have been almost unier
sally promising the response being generally more umform
than w the case of pemphigus wvulgars Thus, tm most
mstances bulla formation ceased within 24-48 hours while
after 7 days the temperature was normal and the exuberant
vegetations were flattening and were for the most part healed
withm 3 weeks

One very striking thing noted i most cases was the very
rapid response of mucous membrane lesions the pattents
being able to eat comfortably within 4 days or so whereas
previously they were scarcely able to do 50 The effects on the
lestons of mucaus membranes seem to be rather more pronoun
ced than sn the case of pemplugus vulgans It should be powted
out that the cases described by Cannon and s colleagues
(1951) Brodthagen Reyman and Schwartz (1951) and New
man and Feldman (1951) were almost moribund when treat
ment was begun and the response was almost dramatic

Pemplugus foltaceus

Agawn oaly relatively few cases of this condiion have as
yet been treated with ACTH and cortisone and the results
have so far been very conflicting so much so n fact that one
can hardly do more than summanze the exsting posts of
view This ‘ariety of pempligus hke p ! 3
bears on the whole a somewhat better prognosis than pem-
plugus vuligars but it 1s once agan a very disabling condtion
kserland and Brunsung (1952) found that bullae ceased to
appear and the extohation was greatly reduced n all thait
cases Moreover the effects were prolonged after cessation of
therapy to a greater extent than i the case of pemphigus
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vegetans an effect also noted by Lever (1951)  Simlar results
were reported by Homburger Bonner and Fishman (1950)
The cases described by Sulzberger (1952) and Farber and
Walton (1952) did not respond at all however to 100 millt
grams daily of ACTH while those of Frazer Lever and
Keuper (1951) while responding did not mmprove as rapidly
and the duration of remussions was less prolonged than n the
case of pemphigus vegetans although the doses of the drugs
used by these latter authors were relatively high—from 200 to
300 mulligrams of ACTH daily or 300-500 mulhigrams of
cortisone

Dosage i pemphigus treatment

As mght be expected there 1s no agreement as to the most
effective general scheme of dosage for treating this group
of disease

It would seem to be agreed however that it 1s essential
to start with relatively high doses of the drugs the exact dose
varying of course i each individual  If symptomatic control
1s not achieved 1n a short time the dose must be ncreased until
itis secured 1mttal dosage seems to be particularly necessary
n the case of pemplugus since many observers have noted
that successive relapses may necessitate higher and higher
doses of the drugs if during each course the disease 1s not
brought properly under control For this reason Lever and
his colleagues (1951) advocate that the mitial high dosage
should be continued for 3-5 weeks at least or until a complete
remussion 15 obtamned Then the drug 1s discontinued com
pletely until the disease relapses when a further adequate
course of treatment 15 given This method 15 also advocated
by Frazier Lever and Keuper (1951) They suggest 200-300
milbgrams of ACTH or 300-500 mulligrams of cortisone
daly On the other hand kierland and Brunsting (1952)
considered that the best results were obtained by a constant
maintenance dose following the imtiation of a remussion
This method 1s also favoured by Sulzberger and Baehr (1951)
who also note that as the remission continues the dose of the
drug needed to maintain 1t often get steadily less  One should

185



SKIN DISEASES

remember, however, that if the mamienance dose 1s 2 high
one undeswrable effects may appear (Teicher and Nelson
1952)

Although they are much less frequent senous complication:
of the sort seen duning the of acute d d
Tupus erythematosus may sometimes occur

A variety of pemphigus so called which affects the mucous
membranes mainly of the eyes, mouth upper respiratory and
digestive tracts and even the vagma has been described It
may or may not be a true variety of pemphigus but leads to
extensne scarring of the areas mvolved and even stnctures
Bullae do not appear ont the skm except sometimes round the
edges ot the mouth

In 2 cases treated by I'razier Lever and Keuper (1951} the
activity was arrested and bullae ceased to appear but scar
tissue was of course unchanged

DERMATOMYOSITIS

This condition 15 one which varies very considerably 1 s
severity It can exist as a fulnunatmg febnle disease with &
Iigh mortality a subacute type or a relatnely chrome form
i which the course 15 extremely lengthy and also the death
rate 1s Jow The acute form of the disease usually but not
always progresses to a fatal termination 1 from a few weeks
to a few months while 1n the subacute and chromic forms of the
disca e death may sometimes supervene after many years
and probably about 50 per cent of all patients affected uitimately
die It s difficult therefore to accurately evatuate the effects
of ACTH and cortisone on 1ts course but most reports indicate
that they have not been as useful as they have m acute dissemt
nated lupus erythematosus or pemphigus

The evidence in general suggests that if the disease 15 treated
very early and with large doses of the drugs moderately good
results may be obtained (Ferguson Rosenbaum and Tolman
1952) In many of the reported cases the disease had been
present for penods of time exceeding 1 year and 1n most of
these the results were umiformly disappointing
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This 1 fully 1n accordance with our knowledge that cortisone
merely shields the tissues from damaging effects of disease and
1ts action 15 likely to be most dramatic therefore when the
effects are maximal that 15 1n the acute stages of the condition
O Leary (1951) was however unable to influence a case 1
any way during the acute phase although some slight improve
ment occurred 1n the chromc stage This may, however
have been due to rather low dosage  Lever and lns colleagues
{1951) treated 8 children and 3 adults with acute or subacute
forms of dermatomyositis with fully adequate doses of the
drugs but despite this 3 cluldren and 1 adult died while 1n
4 children and 1 adult the disease entered a partial remission
and 1n the 2 cases the was pl
When evaluating these rather poor results one must remember
that the disease 1n any case has quite a strong tendency to
spontaneous improvement

This expenence 15 fauly typical however In a successful
case the oedema subswdes the temperature falls to normal
the rash gradually disappears the skin softens and there may
be also some increase in muscle strength (Thorn and s
colleagues 1950)

In view of the serious nature of the disease the dosage of
the drugs should be similar to that recommended 1n the treat
ment of ph and acute d Jupus erythema
tosus the imtial doses of cortisone bemng in the regon of
200-500 milligtams dadv and of ACTH 100-300 miiligrams
dally by intramuscular injection  The dose should then be
adjusted according to the chmcal response and seventy of the
disease and raised or lowered accordingly

An extremely careful watch should be kept on the mtrogen
balance i view of the fact that there 1s already 1n this condition
considerable breakdown of musele proten  If and when a
remussion 1s induced the dose of the drug should be gradually
reduced and finally discontinued In cases which show a
response 1t 1S not possible 1n the light of the available evidence
to say whether the best results are to be obtaned by a con-
tinuous mamtenance dose or intermttent therapy
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EXFOLIATIVE DERMATITIS

This conditon may be idiopathic or may occur duning the
cottrse of other sk diseases such as denmattus and eczema
psorasis hichen planus seborrhoerc dermatitis and pitynasis
rubra pifans It may also follow the systemic admnstration
of drugs such as arsenic and gold or result from allergic
sensitization to topical applicitions

The type which occurs dursng the course of lympho
blastomatosss wall not be considered here

In this meapacitating and often fatal disease ACTH and
cortisone are the treatment of chosce

In those cases 1n which the condition has been caused by
drugs the results have been umformly successful the scaling
erythema and pruritus bemg vastly mmproved within 7 days
while the eruption has completely cleared 1 a further 2-3
weeks and provided the causal agent has been removed
refapse has usualfy not occurred

In { case reported by Steiner and Frank (1952) the unsuccess
ful resuit was probably due to msuflicient dosage

In cases due to causes other than drugs the response has
been in most cases equally encouraging but as one mught
expect there has been a tendency to relapse after treatment
1 stopped  Two idiopatine cases reported by Lever (1951) had
some derable degree of r for many months after
treatment was stopped

Those cases due to psoniasis will be considered under that
heading

In view of the senousness and meapactating nature of (s
disease the dosage of ACTH or cortisone must be adequate
and the it} dose should probably not be less than 300
muthgrams of cortisone or 150-200 milligrams of ACTH daily
Tius can then be reduced a hutle after a few days but should be
Lept at a fastly gh fevel—200 miltigrams cortisone—utits] the
condition 15 fully controlled  The dose may then be reduced
until 1t can be discontinned completely as mn the case of those
dut o drugs or a suiable mantenance dose found and
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continued In the event of fatlure to respond to either drug
the dosage should be increased until a response 1s obtained
Complcations have been relatively few but mental disorders
and circulatory failure have been reported  All the usual
precautions and investigations should accompany treatment

SCLERODERMA

Diffuse scleroderma and so called acrosclerosis as opposed to
the localized form or morphoea will be discussed here  The
diffuse form of the disease 15 usually progressive often ending
fatally usually from intercurrent disease after a varying
pertod of time which may be many years

Acrosclerosts on the other hand tends to have a better
prognosis and frequently burns 1tself out in the course of time

It 15 1mportant to bear 1n mind the essentially chronic nature
of most cases of the disease since this has to be taken mto
account when considerning maintenance therapy

Most observers have rteported mmprovement m diffuse
scleroderma of a varying degree following ACTH or cortisone
treatment  This improvement has taken the form of softening
with increase 1n mobility of the skin and diminution 1n pain
soreness and discomfort resulting 1n considerably mcreased
ability to perform many simple tasks which were previously
mmpossible  Pain and stiffness 1n joints were also reduced
The softening of the skin relieved dysphagia and also restriction
of resprratory movements (Kierland and Hines 1951)  These
changes were not ltmited to cases 1n which the disease was of
relatively short duration although under these circumstances
the response was maxmal but were also seen in patients
who had had the disease for as long as 10 years (Berry 1952)
On the other hand there are some instances where patients
have received adequate doses of the drugs without any obvious
benefit (Ferguson Rosenbaum and Tolman 1952 Brodt
hagen Reyman and Schwartz 1951)

As soon as treatment was discontinued however the disease

tended to relapse 10 some cases remussions lasted for some
months
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Maintenance therapy prevents relapses but if one s gomg to
consider 3t presumably one has to face the prospect of con
tnuing 1t mdefinitely 1t 15 not possible as yet to say whether
the nisks to the pauient and the best chance of relieving his
sympioms {0 some extent will lie m intermutient courses of
the drugs or a constant masntenance dose A better clmical
response tends to favour the latter while agawnst it 15 the
risk of complications  Only when much more expenence has
been gamed will these questions be answered  In any case
1n a disease which may be prog ty cisabling and ul ly
fatal continued admumstration of ACTH and cortisone Would
seem at least to be justified 1f the clnical response ments st

A patient treated by Sharnofl and his colleagues {1951) who
despite 1mprovement subjectively developed an irreversible
hypertension and died 1 uraema sounds a note of castion
for while renal lestons are well known 1 diffuse scleroderma
the possibility exists that the hormones may have exaggerated
pre existing damage  In any case 1t 1s known that ACTH
and cortisene do not affect the underlymg disease process
and 11 view of #ts known wisceral and partcularly repal
effects very carefid watch should be kept on the blood pressure
and renal function of cases recewving the drugs

The response of cases of acrosclerosis has been rather smore
vanable  In some the ¢ sclerosis d d
and pain and joint suffness disappeared with a considerable
mcrease m functional ability while m others the condiion
was materially unchanged despite adequate doses of the drugs

1t would seem therefore that a tnal of corusone or ACTH
15 only mdicated 1 this type of scleroderma if the disease
1 at alt crippling  The same problem as 15 mentioned under
diffuse scleroderma exists in relation to nterrupted courses of
continued mamienance therapy when an mtial improvement
has been gamed

ERYTHEMA MULTIFORME

The severe form of bullous erythema multiforme known 4s the
Stevens Johnson syndrome appears to be benefited by ACTH
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and cortisone  Since 1t 1s a self imited disease some caution
15 necessary n assessing the results However the dramatic
mprovement which can occur 1n 36-48 hours 1 a disease which
may cause blindness suggests that ACTH and cortisone may
reasonably be gtven The present lack of evidence makes 1t
mmpossible to say much more especially as the concident
secondary infection so often present indicates the use of
antibiotics with the hormones and thus further complcates
the 1ssue

DERMATITIS HERPETIFORMIS

So few cases of this condition have been treated that it 3s
only possible to say that the reports are hopelessly conflicting

In any case the use of these drugs 1n such a conditron could
only be considered when all the standard forms of treatment
had fatted

This writer 15 at present treating with ACTH a woman aged
49 years who 1s suffering from dermatitis herpetiformus  This
patient who at first presented a typical picture of sub acute
dermatitis herpetiformus, subsequently developed very many
large bullae all over the skin surface except for the scalp  she
also had them on the oral mucosa ACTH 25 mulligrams intra
muscularly 6 hourly was given for 5 days and then increased
to 50 mulligrams 6 hourly but was reduced to the former level
after 2 days because of the development of hypertension
facial rounding and increase 1n weight of 14 pounds

Lestons 1n her mouth which had appeared last were also the
slowest to resolve On the suggestion of Professor Pickering
cortisone was applied locally to these lesions m the form of
apaint This appeared to accelerate recovery

After 19 days on the drug her skin was clear apart from an
odd vesicle

LYMPHOBLASTOMA

ACTH and cortisone have been administered to patients with
acute and chrome leukaermas Hodgkm s disease and mycosis
fungoides
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The results of treatment m all these conditions may be
summarized by saying that they all show some response but
that the process recurs when the drugs are discontinued
Moteover response to further treaiment jn many cases
then seems to be less satisfactory or even enturely absent a
feature which 15 regularly observed 1n the treatment of this
group of diseases by other methods

One of the most constantly observed effects of the drugs
sn these conditions has been the relief of the mtractable pruritus
which 15 often present and which is not infrequently unrehieved
by x ray therapy or nitrogen mustard  This would seem to be
an absolute mdiscation for the admumstration of ACTH or
cortisonie and in some cases the symptomatic improvement
has been mamtained for some months

Ina case of mycosts fungotdes with generahized erythroderma
100 mulhgrams of cortisone daily for 72 days resulted 1n great
wunprovement  Without maintenance therapy however the
condition relapsed m 3 weeks

PERIARTERITIS NODOSA

This 1s a comparatively rare disorder charactenized by pecrosis
hyahmization of the medsa of small vessels accompanied by @
penvascular nfiltration of 1 polymorph 4
and eosmnophtl cells  After partial recovery fibrosis of the
adventssa leads to nodules This disorder may be limted
to the vessels of one system

The chmeal picture 35 vaned  There may be non speafic
or chrontc pyrexal illness an atypical abdominal iliness
pramary renal disease or combmation of polyneuriis and
polymyositic features

The cases are usually seen by dermatalogsts on account of
scarlannsform  eruptions  urticana  vesicular and  bullous
erupuons  The bullae are often haemorrhage and may
wlcerate leavsng a shtrung depressed scar (Cecil and Loeb 1952)

bably a h vity to 2

The disease 1S P y yp A;
varied group of substances mcluding bacterial toxin sulphon

amide and thtourac
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The prognosis 18 poor with a few remsstons and only rare
recoveries

In this disorder ACTH has a valuable place in therapy
although the course may contmue and the supply and dose
of the drug become a doctor s dilemma

Mr JA aged 52 years was admutted to hospital with pert
arteritis nodosa and gave the following hustory

Three years previowsly the patient had noticed the onset of
pamns m the muscles of the backs of the thighs These were
worse when he was tired but were not appreciably affected by
movement or weather Despite the pamns he was still able to
work  Shortly afterwards he developed panful swelhings of the
right ankle jomnt which varied from time to time despite sympto
matic treatment  About thrs time he noticed small red areas on
his skin which enlarged to about 3 mullimetres m drameter
These then became scaly and on some crusts developed which
fell off leaving ulcers which healed slowly  There also developed
a red motthing of the skin which started on the lower legs and
gradually extended upwards to involve the trunk and forearms
During the next 6 months hus knee joints became swollen and
painful He had various treatments including a course of gold
without effect He then developed swelling stiffness and pamn
m his wrists and finger and elbow jomts and had severe pain
unassoclated with s jomts 1n his limbs  Just over a year
after the onset of symptoms he noticed nodules on his skin
especially over the dorsum of his forearms These were tender
never larger than a gram of wheat and some disappeared
spontaneously About this ime he began to suffer from severe
lassitude to tre easily lose weight and to suffer from sweats
Sometime later while playing golf he suddenly developed a full
ness and heaviness m his right arm which became stiff and
swollen and remained so for 6 weeks  He gave no past history
of disease apart from some eye trouble 7 years previously which
had been treated with sulphonamides

On examination there were several small irm subcutaneous
nodules on the extensor surfaces of the forearms There were
purple reticular markings forming irregular patches on the
arms and legs Pigmented scars were present on his arms and
legs at the sites of previous ulcers There were punched out
ulcers on both buttocks and on the right toe  His nails were
dystrophic ~ The jornts were normal apart from some penarticular
thick of the car lar system revealed
signs of a nght subclavian venous block  dilafed veins were
present m the night arm rnght neck and running across the
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The results of treatment n 4l these conditions may be
summarized by saymg that they all show some response but
that the process recurs when the drugs are discontinued
Moreover rtesponse to further (reatment in many cases
then seems 10 be Joss satisfactory or even entirely absent 2
feature which 1s regularly observed m the treatment of this
group of diseases by other methods

One of the most constantly observed effects of the drugs
1 these condilons has been the refief of the mtractable pruntus
which s often present and which 15 not mfrequently unrelieved
by x ray therapy or nitrogen mustard  This would seem to be
an absolute md for the ad ation of ACTH or
cortisone and in some cases the symptomatic ymprovement
has been mamtained for some nmonths

In a case of mycosis fungodes with generalized erythroderma
100 mulligrams of cortisone daily for 72 days resulted i great
improvement  Without nee therapy how the
condition relapsed int 3 weeks

PERIARTERITIS NODOSA

This 15 2 comparatively 1 we disorder charactenzed by necrosts
hyatmization of the media of smal] vessels accompanied by
persvascutar nfiltranion of mononuclear polymorphonuclear
and eostnophil cefls  After partsal recovery fibross of the
adventitia leads to nodules This disorder may be Dimited
to the vessels of one system

The chinucal picture 15 vanied  There may be non specic
or chronte pyrexial ifness an atypical abdomapal tliness
pnmary renal disease or combunation of polyneuris and
polymyositic features

The cases are usually seen by dermatologists on account of
scarlaumform  eruptions  urycana  vesicular and ballous
eruptions  The bullae are often haemorrhagic and may
wlcerate leaving a shining depressed scar (Ceed and Loeb 1952)

The discase 15 probably a fypersensitivity reaction 1o 2
vaed group of substances meluding bactenal toxn sulphon
amide and thiouracd
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nght side of the chest His blood pressure reading was 105/65
(see Figs 24 and 25)

Biopsy of a subcutancous nodule was reported as a good
example of penarteritis nodosa acuta A blood count showed
his haemoglobin to be 75 per cent red blood cells 3 800 000
per centimetre  whate blood cells 1 500 per centtmetre  Urninary
mvestigations were normal and so were chest skiagrams and a
barum swallow and skiagrams of the hand wrist elbow and knee
jomnts His erythrocyte sedimentation rate was 75 millimetres
per hour

Treatment

ACTH mtramuscularly 100 milligrams daily was started and
within 4 days the limb and joint pains had disappeared By
the second week there was no sign of the Jont swellings and by
the third week the buttock and toe ulcers had healed The
erythrocyte sedimentation rate fell steadily and was normal by
the fourth week  After 3 weeks the dose was gradually reduced
so that he was recerving 50 mulligrams daily by the fifth week
‘When on this amount he developed fresh nodules on his forearms
He was then changed over to cortisone 100 milligrams daily
which he admistered himself He was discharged on this
regune

He continued on the above regime as an out pattent  He was
able to work and to play golf  After 4 weeks the dose of cortisone
was gradually reduced  Three months after discharge he was on
50 milhgrams a day Four months after discharge he was
taking only 31 milhgrams a day but he developed red reticular
patches on the forearms and joint swellings whereupon the dose
of cortisone was increased to 50 milligrams a day and continued
at that level for another 2 months He was then given 50 mullt
grams of cortisone orally daily which was then gradually reduced
but when a level of 20 milligrams a day was reached symptoms
agam appeared so the dose was agam 1ncreased to 50 milligrams

He was readmutted some 3 months after discharge with a further
flare up of his penarteritis nodosa which was again controlled
by parenteral cortisone He contmues to remam well on 100
milligrams a day which he 1s taking as an out patient The
disease 1s still active but 1ts mamfestations can be suppressed
with cortisone
1In this case the disease although still active 15 controlled

with cortisone so that he 1s able to lead a useful and active
Ife It 1s hoped that in time the disease process may heal

spomaneously
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ALLERGY AND HYPERSENSITIVITY

1t 15 now generally conceded that apart from the treatment
of severe and fatal diseases one of the maimn ndications of the
use of cortisone 1s to suppress the symptoms and reduce
the morbidity of self limited conditions such as drug eruptions
and contact dermatitis when the offending allergen ha» been
removed

In other more chromic diseases such as long standing
atopic eczema the use of the drugs 1s regarded as bemng justified
to assist the patient through a severe phase of the condition
although their continuous use mn such conditions 1s not as
yet generally recognized or practicable

The often dramatic effects of ACTH and cortisone in reducing
the symptoms of allergic hypersensitivity reactions are not
thought to be due to their preventing any phase of the reaction
between antigen and antibody but to some effect which
presumably acts at tissue levels thus preventing in some way
the usual ill-effects of antigen and antibody union in the
sensitized cells However nothing 1s known of the exact
mechamsms nvolved and the whole state of affairs becomes
more than ever confused by experimental results such as those
of Sulzberger Witten and Zimmerman (1952) which demon
strated that positive patch tests could be obtained in sensitized
subjects while cortisone was being admurustered The very
slight dimunution 1n the extent of the seaction was m no way
suffictent to account for the therapeutic effect \n sensitization
dermatoses Thus the anomalous situation exists whereby
posiitve patch test reactions may presumably be produced 1in a
patient whose skin manifestations of the allergic reaction are
simultaneously being suppressed by the hormones Other
authors however found that cutaneous sensitivity 1s dimimshed
duning cortisone therapy (Hopkms and his colleagues 1952)

Contact dermatitis

In view of the dramatic effects of ACTH and cortisone n
the 'y reaction lung from dermatitis
venenata and thus p ting or the effects of
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MISCELLANEOUS DERMATOSES

Extenstve lichen planus with intractable pruritus which had been
unaffected by treatment with ntramuscular bismuth and
x ray therapy was treated in 2 cases by Kennedy and his
colleagues (1952) Cortisone was given m doses of 100
mulligrams daily for 5 days and then 100 mulhgrams on alternate
days for a further 6 injections The response mn each case
was dramatic symptoms being immediately reheved while
there were no side effects or withdrawal symptoms When
seen 6 weeks later only a few pigmented areas were visible
Hopkins and his colleagues (1952) reported a case in which
the symptoms improved in 48 hours and the lesions had
cleared 1n 15 days Four months later there was a return of
the condition It 1s not possible m a disease such as lichen
planus to draw any conclusions from these reports other than
that they are suggestive

In 3 reported cases of kaposis idiopathic haemorrhagic
sarcoma there was a complete lack of response to the drugs

The treatment of alopecia totalis 1n 2 patients was a total
farlure

In 2 cases of epidermolysis bullosa no therapeutic effects were
noted (Cannon and his colleagues 1951)

TOPICAL THERAPY

Local applications of cortisone varymng 1n strength from 5 to
25 mitligrams per gramme of omtment base have been umiformiy
unsuccessful 1n the hands of most observers except perhaps
1n the treatment of lesions of the eyelids In this region the
mstilation of drops into the eye may allay contact dermatitis
and neurodermatitis of the eyehds

An exceptron to this general experience was a report by
Newman and Feldman (1951) 1n which they produced some
effect on lestons of chronic discoid lupus erythematosus and
more particularly 1n 2 cases of necrobiosis lipordica diabett
corum The preparation ulumately used was 25 mlligrams
of cortisone 1 a Carbowax base
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Drug eruptions

These reactions which consist of urticanial morbilhform
scarlatimform  erythema muluforme Iike eczematous exfolt
ative and other types should only be treated with ACTH
and cortisone when normal methods of therapy have failed
and the condttion 15 of distressing severity

The type of eruption which has been treated most frequently
with the hormones 1s the serum sickness type of reaction with
urticaria which not infrequently follows parenteral pemcilin
This condrtion may sometimes last for many weeks 1f untreated
and 1f 1t fails to respond to antihistamine drugs ACTH or
cortisone will produce a dramatic effect Within 24 hours
patients covered with giant urticana and suffering from
arthralgra and 1intolerable itching have been restored almost
to normal

In most cases the drug of choice as in contact dermatitrs
would seem to be oral cortisone 1n an miytral dose of 200 mulls
grams followed by 100 milligrams dauly for 5-7 days depending
upon whether there are any signs of recurrence when the drug
15 withdrawn ~ Should such signs occur a small mamtenance
dose of 50 milligrams or so should be maintained untdl this
tendency has subsided

In all drug eruptions as n the case of contact dermatitis
1t 15 essential before treating with ACTH or cortisone to be
certain that the causal allergen has been removed

The other types of drug eruptions mentioned are less Itkely
to require hormone treatment since 1 many of them the
subjective symptoms are not so severe In those cases where
treatment 15 constdered necessary however the results are
almost equally favourable although treatment may have
to be continued for a litle longer In any case the
dose schedule should be as recommended for the serum
sickness reactions and varied as necessary according to the
individual response It 1s essential to emphasize here that the
use of ACTH or cortisone w no way supplants the need for
adequate local therapy but should be regarded as an adjunct
to1t  Such remedies should be all the more effective since the
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scratching  secondary mfection  and bactenial or auto
sensitization with spread of the eruption their use in these
condstions 15 fully justified provided that the offending atlergen
has been removed and that there are no general contra
sndications to thewr use particularly as the amounts of the
drugs needed to treat these condetions 18 extremely small and
the chance of side effects therefore neghgtble

Where any degree of secondary infection 1 present loeal of
systemc antibiotic therapy should be admnstered as ndicated

Tmmeduately following the stast of therapy with cortisone
or ACTH there 1s rehefl of wching within 12 hours and 2
subsidence of the oedema and exudation withm 24 hours
while 1 some cases withm 2-3 days the skin may be almost
normal  This very rapid response 1§ seen 1 recent cases
(Falk Allende and Bennett 1952) bat cases of longer standing
although responding completely to the drugs may take longer
to do so (Hopkins and his colfeagues 1952} and requue 2
greater total dosage

Kesten {(1952) has said that while on cortisone S patients
were rapidly desensitized to the chemicals causing theit derma
titis

The most satsfactory dosage schedule would seem to be
sumilar to that suggested by Dorph and Katzenstam (1952}
and the most convemient drug to use s oral cortsone AR
witial dose of 200 rmiligrams followed by 100 mulligrams
dauly for a total of S days1s sufficient 1n most cases  When the
course 13 so short further experience may ndicate that many
of the normal laboratory procedures may be dispensed with
and out patient treatment may even be possible

1t should be explamed that until such expenence 15 forth
comung however these cases should have all the recommended
mmyestigations carned out and the treatment should only be
given in hospital

1t 1s useful to recall that short courses do not fead to
depression of the adrenal cortex and the drugs may be
discontinued abruptly without fear of withdrawal symptoms
developing
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umversal occasional reports have described periods of remission
or partial remission lasting some months (Kennedy and his
colleagues 1952  Farber and Walton 1952)

In additton to the prompt and often serious relapse on
cessation of therapy due partly to post cortisone or post ACTH
adrenal or pitwitary depression a severe depressive mental
reaction may be encountered comadent with the relapse for
patients with Jong standing atopic eczema are mecessanly to
some extent adjusted to therr condifton and when a drug
capable of relieving 1t 1s extubited to them and then withdrawn
the mental effects are severe often resulting 1n a condition
worse than the ongmnal one

Maintenance doses have been given m an attempt to prevent
this state of affawrs and 1n every instance this 1s successful
provided an adequate dose 1s given

Thus Ferguson Rosenbaum and Telman (1952) found 1t
necessary to give 100-200 mulligrams of cortisone daily to
prevent relapse and the expertence of Sternberg and his
colleagues (1952) was stmilar  On the other hand Hopkins
and his colleagues (1952) and Sulzberger (1952) have been able
to maintain remissions on doses as small as 25-50 milhgrams
of cortisone daily

At the present stage of the experience with these drugs 1t
1s generally agreed that 1t 1s not justifiable to maintain these
patients on maintenance doses unless the circumstances are
exceptional since the condition 1s so chronic and 1n view of
some of the dangerous 1ll effects of continued dosage with the
hormones  Further expertence may indicate that 1f the daily
maintenance dose 1s small enough 1t may be quite safe but
this cannot yet be assumed to be so

To summanze therefore treatment with cortisone or ACTH
should be reserved for the more severe cases of this disease
and then used preferably to assist the patient through an
exacerbation In the milder forms of the condition the
drugs should not as yet be used at all

The dosage of the drugs required to produce a complete
renussion 15 higher than in the case of contact and drug
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patent will be unworried and the lesions dry and non wratating
thus avording all the difficulties created by tching seratching
weeping and crusting winch so often make local therapy
difficult

Exfoliatve dermatitis  whether due to drugs or not s
considered 1n a separate section (see page 188)

It 15 mteresting to note that 1n fixed drug eruptions and the
pustular vegetating or acneiform eruptions which are caused
by halogens ACTH and cortisone appear to be meffectne

Carey 2nd fus colleagues (1950) have attempted desenst
tization under an wmbrella of corbisone or ACTH 1 a case
where 1 patient became sensitive to a vially needed drug

These drugs have also been used 1n the treatment of urticana
—apart from that lung from drugs—although there would
seem to be httle yustification for thew use i such condiitons
espectally if the disease 18 chronie

It 15 possible that they may have a place in the treatment
of acute phases of angioneurotc oedema where there 1s any
danger of imvolvement of the tongue or glottis

Atopit eczemaa and newrodermatitis

These conditions are considered together simce many
authonties conswder them to be closely refated  There 1s also
some evidence that allergic mechamsms may play a part m
the production of atopic eczema although therr share has been
greatly over estimated by some notably workers mn the United
States of America

A large number of cases of these condiitons have now been
treated and the response 15 unform and rapid  Within 110 4
days of commencing treatment the intolerble itching has
subsided the patients sleep well and the eczematous lestons
begn to subside With contnued therapy this progress
coptnues untl m some cases the eruption has completely
cleared while an others 1t s vastly improved

When the dosage 35 adequate complete healing occurs in
almost every case (Sternberg and his colleagues 1952) Unfor
tunately when the drugs are discontinued 1mmedeate relapse
almost always occurs and winle this experience has been
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unnersal occastonal reports have described pertods of remission
or pattial remussion lasting some months {Kennedy and his
colleagues 1952 Farber and Walton 1952}

in addiion to the prompt and often semous relapse on
cessation of therapy due partly to post-cortisone or post ACTH
adrenal or pitottary dep a severe depressive mental

tion may be d dent with the relapse for

patients with long standing atopic eczema are necessanly to
some extent adjusted to their conditon and when a drug
capable of rehieving it 15 exhibited to them and then withdrawn
the mental effects are severe often resulting n a conditton
worse than the onginal one

Mamtenance doses have been given 1 an attempt to prevent
this state of affairs and m every nstance thus ts successful
provided an adequate dose 15 guen

Thus Ferguson Rosenbaum and Tolman (1952) found
necessary to give 100-200 milliprams of cortisone dady to
prevent relapse and the expenence of Sternberg and his
colleagues (1952) was sumlar On the other hand Hopkins
and his colleagues (1952) and Sulzberger (1952) have been able
10 mAaniain remussions on doses as small as 25~50 midligrams
of cortisone daily

At the present stage of the expenence with these drugs it
1s generally agreed that 1t 15 not yustifiable to mamtain these
patients on mamtenance doses unless the circumstances are
exceptional since the condition s so chreac and m view of
some of the d 1t effects of d dosage with the
hormones  Further experience may indicate that if the daily
mamtenance dose 1 small enough 1t may be quite safe but
this cannot yet be assumed to be so

To summarnize therefore treatment with corusone or ACTH
should be reserved for the more stvere cases of this disease
and then used preferably to assist the patent through an
exacerbation  In the mulder forms of the conditon the
drugs should not as yet be used at afl

The dosage of the drugs required to produce a complete
remission 15 hagher than in the case of contact and drug
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patient will be unworrted and the lesions dry and non 1rntating
thus avoiding all the difficulties created by stching scratching
weeping and crusting which so often make local therapy
difficult

Exfohative dermatitis, whether due to drugs or not, s
considered m a separate section (see page 188)

It 1s interesting to note that mn fixed drug eruptions and the
pustular vegetating or acneiform eruptions which are caused
by halogens ACTH and cortisone appear to be meffective

Carey and his colleagues (1950) have attempted desenst
tization under an umbrella of cortisone or ACTH m a case
where a patient became sensitve to a vitally needed drug

These drugs have also been used 1n the treatment of urticaria
—apart from that resulting from drugs—although there would
seem to be little justification for their use in such conditions
especially 1f the disease 1s chromc

It 15 possible that they may have a place 1n the treatment
of acute phases of angioneurotic oedema where there 1s any
danger of involvement of the tongue or glottis

Atopic eczema and neurodermatitis

These conditions are considered together sice many
authorities consider them to be closely related  There 15 also
some evidence that allergic mechanisms may play a part m
the production of atopic eczema although their share has been
greatly over estimated by some notably workers mn the United
States of America

A large number of cases of these conditions have now been
treated and the response 1s uniform and rapid  Within 1to 4
days of commencing treatment the intolerable itching has
subsided the patients sleep well and the eczematous lesions
begin to subside With continued therapy this progress
continues until 1 some cases the eruption has completely
cleared while 1n others it 1s vastly improved

When the dosage 1s adequate complete healing occurs 1n
almost every case (Sternberg and his colleagues 1952) Unfor
tunately when the drugs are discontinued mmmediate relapse
almost always occurs and while this experence has been
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which does not include considerabl bers and also adeq
controls 15 utterly worthless except from the negatne pomt
of view  Practically ail the reports to date fall mto thiscategory
and the only conclusion that 1t 13 possible to draw from them
1s that ACTH and cortisone are almost snvanably useless in
the treatment of psonasis vilgans a view endorsed by Sulz
berger and Baer (1951) who alse pointed out that they had
observed cases to worsen during ACTH and cortisone treat
ment while Cohen and Distelherm (1951} reported a case of
generahized erythroderma ansing 1 a patient with psonasis
dunng ACTH therapy These facts may be due to comardence
but are somewhat suggestnve and cannot by any means be
sgnored  In any case particularly with these wamings m
mund n an essentially chrome and refatively harmless disease
such as this the use of these hormones 15 not only unprofitable
but undesirable

Psonatic erythrodernma and arthrius

As opposed 1o this however 15 the expenence of Sulzberger
and his colleagues (1951) who treated 3 cases of psonatic
erythroderma with arthuts with umformly benefical results
Both the erythroderma and the arthnitis m these cases were
greatly mmproved  Other observers have bad sumifarly good
results afthough Ereaux (1952) has smd 1w cases of psonatc
arthrtis hormonal therapy has brought about relief of articular
symptoms with a lesser waprovement of the skin lesions
but O Leary (1951) in the 4 cases he reports  found a recurrence
of both symptoms on cessation of treatment  Two cases of
psonasis arthropathica reported by Steiner and Frank (1952)
were unaffected although the dose of cortisone gnen was so
smatl as to probably account for this

Other authors have reported failure to mfluence exfoliatine
psorianis and arthropathic psoniasts with ACTH or cortisone
but beaning i mund that even this type of psoniasis may undergo
spontaneous regresston st 15 felt that these types of the disease
are d ly b d by h therapy which prabably
represents the treatment of chowce
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eruptions  Cortisone 300 milligrams for the first 24 hours 200
mlligrams for the next day and then a contwtuance of the
dose of 200 muliigrams or a reduction to 100 muihgrams if
permissible appears to gwve the best results  ACTH i doses
of 100-150 mihigrams mtramuscularly datly may also be used
If the drugs are used for more than 7-10 days they should be
gradually tatled off rather than ceased abruptly as desenbed
tn the section on dosage (see page 160)

Brunsting has stated (personal communscation)  Recently
we have been finding ACTH to be quute effective 1 controliing
symptoms of tntolerable itching m patients with widespread
eczema or exfohative dermatis the matenal being used
occastonally say once or twice a week, as follows  The patient
18 1 the hosprtal and 10-20 mulligrams of ACTH-—incorporated
m 500 mullitres of S per cent Devrose solution m water
(not saline}—is given by slow mfusion intravenously, over a
period of about 8 hours  Thus procedure brings about sympto
matic rehef wiuch may fast 48 hours When ACTH 15 used
1n this way the patient obtamns relief and the doctors are not
under contmual pressure to apply a vartety of medicaments
to the skin which may only apgravate the sensine state

As soon as the opportunity amses i 15 the authors
mtention to try this p d m chromc otttis
externa

Infants and children

In nfants and chidren the above imitation should also
apply except that probably mantenance therapy should never
even be considered 1n view of the known effects of the hormones
on osteoblastic actiity and chondrogenesis and the drugs
should be avoided even tn the acute stages of the disease
whenever possible

PSORIASIS

In such a disease as this where spontaneous exacerbations and
renmussions are the rule and where hospiahization alone
almost mvanably produces improvement any series of cases
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which does not mnclude considerable numbers and also adequate
controls 15 utterly worthless except from the negative pomnt
of view  Practically all the reports to date fall into thiscategory
and the only conclusion that it 18 possible to draw from them
15 that ACTH and cortisene are almost mvariably useless
the treatment of psonass vulgans a view endorsed by Sulz
berger and Baer (1951) who also pomted out that they had
observed cases to worsen dunng ACTH and coruisone treat
went while Cohen and Distelheim (1951} reported a case of
generahized erythroderma ansing in a patient with psonasis
during ACTH therapy  These facts may be due to coinaidence
but are somewhat suggestise and cannot by any means be
ignored  In any case particularly with these warmings
mind 1n an essentially chronic and relatively harmless disease
such as thus the use of these hormones s not only unprofitable
but undestrable

Psonanic erythrodermma and arthewns

As opposed 1o this however 1s the expenence of Sulzberger
and Ius colleagues (1951) who treated 3 cases of psonatic
erythroderma with arthritis with umformly beneficial results
Both the erythroderms and the arthriis ir these cases were
greatly improved  Other obsenvers hase had simiarly good
results although Ereaux (1952) has smd  tn cases of psorsatic
arthntts hormonal therapy has brought about relief of articular
symptoms with a lesser wnprovement of the skin lesions
but O Leary (1951) mn the 4 cases he reports  found a recurrence
of both pt on of t Two cases of
psonass arthropattuca reported by Stemer and Frank (1952)
were unaffected although the dose of cortisone gnen was 5o
smalt as to probably account for this

Other authors have reported fasture to mfluence exfohative
psortasts and arthropathue psorasts with ACTH or cortisone
but bearing i1 nund that even this type of psorasis may undergo
spotitaneous regresston it 1s felt that these types of the discase
are defimtely benefited by hormone therapy which probably
tepresents the treatment of chowe

203



SKIN DISEASES

When the condition has been brought under control and the
signs and symptoms show no further improvement a mamnte
nance dose of the drugs 1s necessary to prevent relapse
The mitial doses should be similar to those suggested in exfoh
ative dermatitis

Mr A G aged 46 years admtted with psorrasis and poly
arthntis gave the following history

The psorasis began when he was 17 years of age and was
confined to the scalp where 1t remamed for the next 15 years
when the knees and elbows became affected Attacks were
mtermattent until 5 years before admission to hospial when he

developed widespread lesions on the limbs and trunk and I

month later arthntis of the nght hand Since that time the

arthritis spread to mvolve both hands elbows shoulders
and knees and never fully remitted the psoriasis likewrse
had not remtted for the previous 4 years though it vaned
extent and severity The patient had had various treatments
including dietary regimes local applications gold and TAB
mjections  The condition had further extended 2 months before
admission

On examnation there was almest complete involvement of the
skin surface with psoriasis  Islands of normal skin were present
on the legs The face and upper chest were unaffected apart
from lesions over the sternum and scattered nummular lesions
on the back of the neck Exudation with subsequent crusting
were present 1n places  On the backs of the hands there were
ostraceous psoriasis patches (see Figs 26 and 27)  Active
arthntis with joint effusions was present m the knee joints and
active arthntis of the finger and wnst joints on both sides

Gross fixed deformity of the right wrist joint was present  His

blood pressure was 115 70 and mvestigation of his bloed showed

his erythrocyte sedimentation rate to be 35 mllimetres per hour

Haemoglobin was 75 per cent  red blood cells 3800000 per

cubic muiilimetre and white blood cells 9 000 per cubic millimetre

X ray examenation of the hands showed marked arthntic changes

with cartilage loss

Treatment

In view of reports from Madnd of the ACTH like effect of
mtrogen mustard 1t was decided to try this drug Four milli
grams of mitrogen mustard were given on alternate days on three
occastons starting shortly after s admussion  Followmg these
the patient developed an exfoliative dermatitis The affected
Jjoints were not improved
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Fig 26 —Psonasis arthropathica

Fic 27 —Psoniasis arthropathica
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When the condition has been brought under control and the
signs and symptoms show no further mprovement a mamnte
nance dose of the drugs 1s necessary to prevent relapse
The mutsal doses should be similar to those suggested m exfol
abive dermatitis

Mr AG aged 46 years admutted with psoriasis and poly
arthntss gave the following hustory

The psonasis began when he was 17 years of age and was
counfined to the scalp where 1t remamned for the next 15 years
when the knees and elbows became affected  Attacks were
intermuttent untsl 5§ years before admussion to hospual when he
developed widespread lesions on the hmbs and trunk, and 1
month later arthriis of the right hand  Since that time the
arthritis spread to involse both hands elbows shouiders
and knees and never fully remitted the psorasss hikewise
had not remstted for the previous 4 years though 1t vared
extent and se erty The pattent had had arrous treatments
including deetary regunes local applicatons gold and TAB
myections  The condtion had further extended 2 months before
admission

On examination there was almost complete tvolvement of the
skin surface with psortasts  Islands of normal skin were present
on the legs The face and upper chest were unaffected apart
from lesions over the sternum and scattered nummular lesions
on the back of the neck  Exudation with subsequent crusting
were present in places  On the backs of the hands there were
ostraceous psortasts patches (see Figs 26 and 27)  Achive
asthnius with jowrt effusions was present in the knee jonts and
active arthnitis of the finger and wrist jomnts on both sides
Gross fixed deformuty of the night wrist yjowt was present  His
blood pressure was 115 70 and mvestgation of his blood showed
s erythrocyte sedimentation rate to be 35 mifhimetres per hout
Haemoglohn was 75 per cent  red blood cells 3 800000 per
cubic mithmetre and white blood cells 9 000 per cubte millmmetre
X ray exammation of the hands showed marked arthritic changes
with cartilage fovs

Treatment

In view of reports from Madnd of the ACTH hike effect of
mitrogen sustard t was decided to try this drug  Four mulh
grams of mtrogen mustard were given on alternate days on three
occasions starting shortly after his admusston Following these
the patent developed an exfohiatiee dermatstis  The affected
Jotats were not smproved

204



SARCOIDOSIS

FiG 28 —Sarcoidosis

FIG 29 —Sarcoidosis

-1}
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ACTH was started 80 milligrams daily bemng given for the
first 12 days after whrch the dose was gradually reduced The
course lasted 29 days and a total of 1 550 milligrams was given
The jomt pains were relieved and the joint effusions diappeared
by the third day No alteration occurred 1n the skin unti the
tenth day of the course when healing started gradually causing
extensnve islands of clear shin to appear 1 the :nflamed skin
The skin inflammanon started agam sathin 2 days of stopping
the ACTH and was as severe as before the start of treatment
within 10 days  The articular symptoms returned vithin 3 days
of the cessatton of the ACTH  On the tlurteenth day of the

the patient d ped an P m the
left Yung  Staphylococcus aureus was grown from both the
?;iood and sputum The pneumonta was controlled following
the ad i 1 i 3

of p g ol The
episode barely disturbed the patient who complained of no more
than a  cold in the head He was ambulant within 3 days

P resolved ly
Thurteen days after the cessatton of the first course a second
one was d ACTH 50 mul: datly for 11 days

was given  On the seventh day of the course there was a sudden
gain in werght of 8 pounds fogether with the development of
gross oedema  The unnary output became considerably reduced
and albuminuria developed  The skin condition was quite
unchanged by this course of ACTH but there was some remission
of the yomnt symptoms The eosinophils fell to near Q and remamed
depressed for 7 days after stopping treatment Because of the
fluid retentton and ‘the absence of response the ACTH wnas dis
d The alt 13 d The patient ded

suddenly 9 days after the termination of the course

At post mortem exarmnation the heart was found to be pale
and flabby The lungs were grossly ocedematous with some
ante mortem thrombi  The gut showed amylowd change and
the spleen focal amyloidosis The kidneys showed no gross
evidence of amylosd ~ The synovial membrane of the rght knee
was preatly thickened and oedematous and showed reddened
patches
Thus case demonstrates the mcreased susceptibility to infec

tion and that fluid retention can be a sertous problem

SARCOIDOSIS
Reports of the treatment of cases of sarcordosts (Figs 28 and
29) are relatively few and have deait with severe 1nd generahzed
forms of the disease
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the peniphery and moderate lymph gland enlargement on erther
side  Biopsy of the shin showed appearances which were
consistent with sarcordoss

Treatment
Left salpingectomy was performed  No evidence of sarcoidosis
was found in the specimen  The patient was discharged  Eight
months later she was readmitted  there was no change in her
skin condition or 1n the appearance of the chest radiograph
She was treated with ACTH 20 milhigrams daily intravenously
for 19 days At the end of the course the papular lesions were
less indurated but no sigmficant change had ocewrred m the
appearance of the chest skiagrams
When she was seen 3 months later the rash had returned to
the same degree as when she was first seen
This case demonstrates the partial suppressive effect that
ACTH may have The fundamental disease process was
ltered so that withdrawal of ACTH was followed by
relapse

SUMMARY

In summing up the present position one may say that these
drugs represent a great boon to mankind Not a panacea
or cureall

As Brunsting (personal commumcation) has said These
hormones have now been available for a sufficient ume so
that the indications for their use have crystallized I have
recently summarized the subject as follows The chief
ndications for the use of cortisone and ACTH 1n dermatology
seem to be in the control of symptoms in the case of systemic
Iupus erythematosus psonatic arthritis or pemphigus vulgans
also 1n reactions of sensiization purpura and some exfoly
ative states  The indiscnminate use of cortisone or ACTH n
the control of chrome eczema often eads 10 a web of comph
cations mcidental to the dependence of the patient on the
hormones and untoward symptoms result from the precipitate
withdrawal of these agents

Ereaux (1952) has said that  1n broad terms the more recent
the onset and the more acute the disease process the greater
the response to ACTH and cortisone therapy  Conversely
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Although the tendency to spontaneous remussion in this
disease 1s well known 1n most of the reported cases the improve
ment recorded has been so abrupt as to be hardly comctdental
In addition to ophthalmic pulmonary salvary gland and
lymph node lesions improving constderably cutaneous lesions
have also been stated to show marked 1nvolution i some cases
(Randolph and Rollins 1951  Sones and his colleagues 1951)

In a case reported by Sulzberger and his colleagues (1951)
there was moderate mvolution of the skin lesions after 11 days
of therapy with 100 milligrams daily of ACTH but 1n 2 other
patients the effects were not demonstrable

The pauaity of available evidence makes it impossible as
yet to say more than that ACTH and cortisone appear to
have some effect upon the disease but the permanence of these
changes and their full extent are as yet uncertam In view
of some evidence of impaired adrenal function 1t would seem
preferable to use cortisone rather than ACTH in this conditton

Miss E S aged 29 years was adnutted with sarcoidosis and gave
the following history

In September 1950 she developed anorexia shortness of
breath on exertion and lassitude On March 6 of the following
year she awoke one morning to find a non 1tching rash on her
arms and left leg  There was no history of drug ngestion apart
from an occasional aspinin  She had lost 2 stone 1n weight since
the onset of symptoms There was no relevant family history
and her own past history consisted of a right salpingectomy
3 years previously

On examinaton she was seen to be a pale young woman
There was a moderately profuse browmsh maculo papular
rash on the extensor and flexor surfaces of the forearms and
lower part of the upper arms and on the legs and a few on her
back The lesions varied 1n size from that of a pins head to
that of a gram of wheat some were grouped 1n small patches
There were a few shotty glands in the groms

Investigation of blood showed the following results ~ erythro
cyte ton rate 6 milt per hour haemoglobin
95 mullimetres per cent  white blood cells 3600 per cubic
mullimetre polymorphs 43 per cent lymphocytes 49 per cent
monocytes 6 per cent and basophils 2 per cent Sputum
examnation was normal  Chest x ray examnationshowed bilateral
diffuse motthng in both hemithoraces tending to dimtrsh towards
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the more chronic the disease the less likely 15 1t for restitution
to integrity to occur when these hormones are used

This modern discovery may be valuable to the nght
patient grven under the careful control of a team consisting
of a general practitioner, a brochemust and a dermatologist

G B MircHELL HEGGS
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CHAPTER 6
DISEASES OF THE HAEMOPOIETIC SYSTEM

INTRODUCTION

Bot ACTH and cortisone have remarkable effects on the
haemopowetic system and directly or indurectly on the
cells of the cisculating blood  Thus 1t 1s well known thatim a
normal human bemmg injection of a small quantty (25 milh
grams) of ACTH s followed by a considerable drop n the
circulating cosinophils which reaches a maxynum withim 4-6
hours  This effect 15 observed so constantly that 1t has been
suggested as the basi of a test of adrenal function {Thorn
and us colleagues 1948)

In addiion to the effects on the eosmophds the other
leucacytes are also affected  The polymorphonuclear neutro
phils appear n large numbers and the lymphocytes may
decrease but this Iatter s a very smconstant finding m man
and usvally there 15 no change  This contrasts strongly with
the finding m ammals (Dougherty and White 1944}

The effect on the blood platelets 15 not so marked but a
moderate increase 38 the rule

These findings all relate to those observed in normal kealthy
volunteers In patents suffering from vanous disorders of
the blood w1 addiion to the findings enumerated above
others may be noted—for example a reticulocytosts and an
werease in the red cell count ta some cases of anaema

A considerable volume of work has been done 1n the fast
3 years by way of research nto many and saned haemato
fogical conditions In some cases remarkable success has
been achuered—success which bas often only been temporary—
while in others no benefical results have been achieved It
1s the amm of the anthor to review bniefly this work and the
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results and to indicate those conditions 1n which the use of
these expensive and powerful hormonal drugs might be justified
in the light of present knowledge

THE LEUKAEMIAS

The actiology of acute leukaemia 1s still unknown In fonls
the disease can be transmutted by cell free filtrates and 1s
apparently due to virus like agents But the transmission of
leukaemia m mammals cannot be accomplished at present
except by the moculation of cells nto swtable susceptible
antmals In a recent review on the aetiology and nature of
leukaermia Furth (1950) concluded that the essential change
resided 1n the leukaerma cell and consisted of an acquired
mability of immature leucocytes to respond to forces normally
regulating their prolification and maturation Thus the
leukaemsa cell had acquired all the character of a neoplastic
cell and 1n this connexion 1t may be stated that carcinogenic
chemical agents (for example tar) and physical agents (for
example x rays) which produce neoplastic conditions n the
uissues such as the skin can also produce leukaema

Acute leukaemia
Mjyeloblastie  [ymphoblastic

Tt 15 beyond the scope of this article to describe the chinical
features and pathological types in detail  For this the reader
15 referred to standard works on the subject but because of the
great difference in response to treatment alusion must be
made to type and age mcidence

Although many reports avoid morphologieal classification
as to cell types the observation of many others clearly show
that 1t 1s 1n the lymphatic form of acute leukaemia 1n which
the most consistent response to treatment 1s obtained  Further
it has been conclusively demonstrated that the age of the
patient 15 of great importance The best results are without
doubt ob d i chuld The r rates 1n children
under therapy are high—somewhere 1n the range of 50-60 per
cent in the cases treated showing remissions of vaniable duration
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swhereas 1n adults the rate 15 3-5 per cent (Sacks 1952) The
acute lympbatic leuraema of adults—~unlike that m children
——1§ unfesponstve to treatment

Natural lustory of the disease —~The disease 15 mvanably
fatal i a short penod varymng from weeks to a few months
the average bemg less than 6 months  Spontaneous remission
does occasionally occur but reports indicate that it occurs in
fess than 10 per cent of cases (Buge Jenks and Davis 1949
Diamond and Luhby 1951) and s brief mn duration

Treatment and progress —~Untl recent years the treatment
of acute leukaenua was purely palbative Transfusion to
correct anaemia and chemotherapv to control nfection—
particularly control of the distressing buccal uleeration  The
treatment with folic acd antagomsts 15 included here because
115 1n conjunction with ot in succession to the use of this
group of drugs that ACTH and cortisone are most useful

In 1948 the first report of drug mnduced remussions was
published (Farber and hus colleagues 1948) The drug used was
4 pteroylgl acd pterin) and was the first
of a group known as the folic actd antagomsts  Several
other drugs of this group have been synthesized but aminoptenn
and amethoptern remam the drugs of chowe (Sacks 1952)
Reports of many investigators in amaemia would ndicate
that 1 about 60 per cent of children a remission can
be obtamed by the use of these drugs The expenence
of the author with amunopterm 1s not nearly as favourable
remission occurning 1 less than 20 per cent of a very small
senes of cases  The doses recommended by Farber in children
were 0 5-1 miligram of amunopterin daily or 3-5 mithigrams
of hopterin daily depending on the age weight and
physical condition of the patent Daily white cell counts
and physical exammation determined the tolal dosage Towe
effects are very serious and these drugs must be used with
extreme care  Ulceration of mouth and mucous membranes 1s
one of the earhiest signs of over-dosage and 1s rapadly followed
by anorexia abdommal pain and diarrhoea  The appearance of
any of these signs except anorexia alone 1s an indication for
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results and to indicate those conditions 1n which the use of
these expensive and pow erful hormonal drugs might be yustified
m the hight of present knowledge

THE LEURAEMIAS

The aetiology of acute leukaemia 1s still unknown In fowls
the disease can be transmutted by cell free filtrates and 15
apparently due to virus hike agents  But the transmssion of
leuhaemia 1 mammals cannot be accomplished at present
except by the snoculation of cells into suitable susceptible
ammals In a recent review on the aetiology and mature of
leukaemia Furth (1950) concluded that the essential change
resided 1 the leukaemua cell and consisted of an acquired
nability of immature Jeucocytes to respond to forces normally
regulating their prolificaton and maturation Thus the
leukaerma cell had wquired all the character of a neoplastic
cell and m tius connexion 1t mav be stated that carcinogenic
chemcal agents (for example tar) and physical agents (for
example x rays) which produce neoplastic conditons 11 the
tissues such as the skin can also produce leukaerma

Acute leuhaemia
Myeloblastic  fymphoblasnc

1t 15 beyond the scope of this article to describe the ¢linical
features and pathologial types m detal!  For this the reader
1s referred to standard works on the subject but because of the
great difference in response to treatment allusion must be
made to type and age incidence

Although many reports avotd morphological classification
as to cell types the observation of many others clearly show
that 1t 35 10 the Jymphatic form of acute Jeukaenua n which
the most consistent response to treatment 1s obtaned Further
1t has been conclusively demonstrated that the age of the
patient 1s of great importance The best results are without
doubt obtamned mn child The rates 1 children
under therapy are high—somewhere in the range of 50-60 per
cent 1n the cases treated showing remissions of vanable duration
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frequent length of remisston would appear to be 3-9 months
after which cases appear to become resistant to the drugs
and do not respond to their admimstratton

At this point ACTH or better still cortisone may be used
These hormone drugs have no relation whatever to the
folic acid antagomsts and yet from the reports so far available
appear to be able to mduce complete or partial remissions n
at least 50 per cent of cases of acute leukaemia in children
(Farber and his colleagues 1951) The pattern of the response
15 very similar to that produced by the folic acid antagonists
That 1s to say that 1t 1s the acute leukaemua of children which
responds and partrcularly the acute lymphatic variety  Further
these hormones may produce a remussion 1n cases which have
failed to respond to the ant: folic actd group of drugs or which
have become resistant to them There seems very lttle to
choose between ACTH and cortisone on the basis of the results
obtamned so far—but cortisone has the mnestimable advantage
of being effective when given by mouth ACTH of course
has to be given by mjection  The reason why these hormones
may be effective 15 not understood nor 1s therr mode of action
From work on ammals they would appear to have an imhibiting
effect on lymphoid tissues causing a decreased production of
lymphocytes (Dougherty and White 1944) but the reason for
this 1s not understood

The dosage employed has varied considerably To some
extent 1t depends on the age of the culd The following
scheme 15 suggested for ACTH under the age of 3 years
10 mulligrams 1n four divided doses daily  between 3-6 years
20 milbigrams four umes daily and above the age of 8 25-30
milligrams four times daily For cortisone 60 120 and 180
mulligrams for the age groups quoted above again given 1n
four divided doses dailly The duration of therapy should be
from 10 to 13 days depending on the resp If no resp
1s obtamed at the end of 30 days the hormones should be
discontinued and one of the anti folic acid group of drugs
tned  This should be done even 1f the patient has shown
resistance to the drug before hormone therapy as there 15
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immedsate cessation of therapy If toxic signs quickly dis-
appear—asis usual1f the drug has been cautiously administered—
then therapy may be recommenced m a few days after the signs
have disappeared When a remussion either partal or com
plete has been obtamed, a small mamtenance dose (05-1
mulligram of aminiopterin) 15 given, 1-3 fiunes a week according
to the response and tolerance of the patient  The maintenance
dose of amethoptenn vanes between § milligram per day and
3 milligrams bi weekly In cases of prolonged therapy a
dffuse partial alopecta 1s frequently seen but 1t 1s not regarded
as an dicaton for stopping treatment Purpura and
haemorrhage are two very common features of acute leukaema
and the author found haemorrhage an extremely troublesome
compheanon winch appears in a few cases at least to
be made much worse and mn one case seen persopally
uncontrollable duning anti folic acid therapv  In cases which
are going to remt a result ts often seen in the first 5 davs or
so and unless an improvement ss evident by the end of the
second and certainly by the end of the thurd week therapy
should be discontinued as complete aplasia of the marrow
has been described as a toxic effect  The margin between the
therapeutic dose and the toxic dose 15 exceedingfv smaif and
great care must be taken i admmstraton of the drugs
The clinical condition of the patient 15 at least as smportant
as the leucocyte count and 1t cannot be too strongly emphasized
that the patient must be seen every day The treatment of
severe toxic effects 15 not easy nor very satisfactory  Large
doses of foli. acid have been used and are neffective both 1n
man and ammals (Hemnle 1952) The use of curovorum
factor (fohme actd) has been reported as successful wn both
sats (Hemnle 1952) and man (Schoenbach and hss coll
1950) and so it would appear that the antifolic acd
antagomists are really antt foltnte actd antagonists

The remussions produced by these drugs vary mn duration
from a few days to more than 2 years although it must be
pomnted out that cases surviving as fong, as 2 years are 1n 2
very small minonty and are quite exceptional  The most
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1951} the results are no better than those obtamed with decp
xray therapy  Further the cost of treatment 1s much greater
w the case of the stermd hormones and the deswred result
15 only obtamed it a comparanively small number of cases
treated Deep x ray wradiation can be rehed upon to produce
more constant and certawnly more lasting results

Alhed disorders

Lymphosarcoma and resicufum cell sarcoma

There are many reports 1 the hterature on the use of these
hormones m lymph {R 1 and s colk
1951 Wintrobe and s colleagues 1953 Limarzs Paul
and Best 1951 Farber and lis colleagues 1951 Elel
1951 Taylor 1951) From these reports 1t is clear that
some 1mprovement in the patients climcal condinon can be
expected in about 50 per cent of cases and i1n a smaller propor
1on regression of the tumours also occurs  The improvement
i the climical candstion 1s mamfested by increase in appetite
and sense of well being and subsidence of pyrexsa and pain
if present  But it 1s apparent that the resulis are not superor
to those induced by deep xray therspy and the mtrogen
mustards and the use of these hormones for this disease 15
probably not jusufied

Hodghn s disease

A number of published reports are available giving the
tesults of treatment with ACTH or cortssone (Engle and Ban
1958 Rosenthal and s colleagues 1951  Limarz: Pawl
and Best 1951 Farber and s colleagues 1951  Ehel
1951 Taylor 1951) From these results st 1s evident that
approumately 60-70 per cent of cases will show some climeal

p t but it s sy ly—the undedying
disease rematns  Thus the s:zc of the lymph nodes may be
decreased and the haemoglobin and red celis may be increased
(Strauss and his colleagues 1952) The occasional case
the termunal stages of the disease may be dramatically lmproved
as was | case reported by R hal and tus
(1951} The present posttion 1s that white the sterord hormoncs
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some evidence that afterwards he may respond once more
(kangsley Pillers 1951, 1952) The response 1s classified
under three headings (1) Complete remussion (that ts chimcal
and haematological), (2) partial (where climical response 1s
fair but leukaemia 1s still detectable m peripheral blood and
bone marrow) and (3) no response The response of most
pattents will fall into the partial remission category From
the results available to date the remusston rate 1s approximately
S0 per cent but the length of remission 15 somewhat shorter
than with the folic actd antagomsts—from 4 to 8 weeks bemng
the wsual duration There 1s some evidence that the use of
foltc actd antagonists combied with ACTH or cortisone
may produce a somewhat higher remusston rate (Stickney
1951)

Although one or more remissions may be produced as a
result of therapy no case of cure has ever been recorded
All cases eventually relapse and die
Monocvnc leukaenia

It 1s generally agreed that in this type of leukaenmua no
known therapy has any effect on the disease process Most
cases showed no response whatsoever to the steroid hormones
(Report 1952a) or the folic acid antagomsts (Report
1952b)

Chronic myeloid leukaemia

The steroid hormones have been tried and the results have
been disappointing  The only result reported 1s some diminu
tion 1n the size of the spleen no other clinical or haematological
benefit resulting whatsoever The administration of urethane
or deep x ray irradiationt to the spleen remamns at the present
moment the treatment of choice for this condition

Chromic lymphatie leukaerua

in this condition high hopes were held for treatment by
the steroid hormones In fact these hopes have not been
tealized Although treatment with these hormones has
occastonally resulted m a diminution 1n the size of the glands
and a reduction 1n the peripheral leucocyte count (Eliel
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response while actually on treatment In view of the fact
that these patients may live for many years these hormones
should be given a tnal if the patient 15 anaerue  They can
do no harm and even 1f only the occasional case mproves
it 15 worth whle

Carcinomatosts of the bone marrow ——~Carcmomamsls uf the
bone marrow 15 always Jary to e
usually primary in bronchus breast kidney or prostate  In
children secondary neuroblastoma of the bone marrow may
be seen occasionally  Usually no good effect can be demon
strated but a few patients may feel better and their appetites
may beimproved  But the fundamental condition 1s unaffected
and therefore there 1s no pont n giving these drugs

CONGENITAL HAEMOLYTIC ANAEMIA
Cooley s anaemma
Only a very mited number of reports are available to date
on the results of treatment with the sterod hormones  The
severe form of the disease (thalassaenia major) is the only
form requnng treatment OF the reports available to date
S cases have been treated and a good response while on therapy
was obtained m 3 cases 1n one the tmprovement was maimn
tamed for a period of nearly 3 months after treatmenm
had ceased (Whitelaw 1951} More Interesting was the fact
that 1 child who showed improvement on a dose of 40 milh
geams of ACTH daly was mamtained on this dose as an
y d with a blood count
of 42 mllhmeues per cubic mitlimetre over a period of &
months (Schulman 1951) 1n addinon to the hacmopowetic
mmprovement there was a marked improvement 1n her climcal
condition and she showed a progressive gam in \\cxghx Thesc
children have to live a t fife—a
unknown The rehef afforded by a 6 month terval from
transfustons 15 very real but of course no cure can at present
be produced and these cases constitute a very real problem m
therapy  Thus disease 18 quite common 1 the Meduerranean
countries but cases are now being scen in Great Britain as 2
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may be valuable adjuncts to the treatment of this disorder by
more conventional means for example mitrogen mustard
they are not substitutes Their administration may result i
symptomatic chmical improvement and decrease of anaemia
and leucopenia which are so often present The doses used
have varied greatly but are of the same order as those used 1n
the treatment of the leukaemias

Multiple myeloma

Multiple myeloma may be regarded as an aleukaemic
leukaemia affecting the plasma cell seres Indeed plasma
cell Jeukaemias have been reported ACTH and cortisone
have been tried 1 a fair number of cases and the results
published (Rosenthal and his colleagues 1951  Limarzi Paul
and Best 1951 Farber and his colleagues 1951 Elel 1951
Taylor 1951 Rosenburg and his colleagues 1951 Wintrobe
and his colleagues 1951  Engle and Ban, 1951) From the
pubhished results available 1t 1s clear that most cases do not
respond  The occasional case mamfests a marked improve
ment but 1t would seem that the usefulness of these hormones
1s very strictly hrmted and that therr general use for this
condition 1s not justified

Miscellaneous bone marrow conditions

Mjyelofibrosis —In this condition the pathology 1s a replace
ment of the bone marrow cells by inactive fibrous tissue
In many cases this replacement has gone so far that there 15 so
Ittle space left for active bone marrow that the extra medullary
sites of blood formation (such as the spleen and the liver)
have to be pressed mnto production to produce sufficient cells
and mamtan life Many cases require pertodical blood
transfusions  Since there 1s evidence that ACTH and cortisone
stimulate the haemopotetic tissues (Hudson Herdan and
Yoffrey 1952) 1t would be rational to admimister ACTH and
cortisone to these patients for this purpose Several cases
have been treated (Report 19522 Wintrobe and his colleagues
1951) but the results are far from encouraging—only 1 of the
6 cases recorded bemg improved and this only a partial
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ACQUIRED HAEMOLYTIC ANAEMIA

Erythroblastosts foetalis

The development of antibodies by the pregnant mother which
destroy the erythrocytes of the foetus and produce anaemia
Jaundice and hydrops 1s the cause of this condition  Some
infants are mildly affected and live with or without treatment
but many others are stillborn or die soon after birth  Many
remedies have been trnied but none has been effective 1 pre
venting this disease which develops i utero and often results in
stillbicth  In most cases 1t would appear that the period of
maximal damage to the foetus 1s from the twenty eighth week
of gestation onwards Naturally this led to the assumption
that the induction of labour some 4-6 weeks before time
would give beneficial results Unfortunately n practice this
prematurity does not result 1n the hoped for increase 1n survival
rate owing to the increased incidence of kermicterus As
cortisone and ACTH have given good results m acquired
haemolytic anaerma 1t would seem logical to attempt to
control the disease in the foetus by the admnstration of these
drugs to the mother during the last 4-12 weeks of pregnancy

Very ittle work has up to the present time been reported
on the use of the steroid hormones 1n this condition but an
encouraging report mn one case has recently been pubhished
(Meyers and his colleagues 1952) In this case a woman 1n
her third pregnancy was treated for a period of 4 weeks (thirty

third to thirty seventh week) with cortisone 100 milhigrams per
day At the end of the thirty seventh week labour was induced
and she gave birth to a live infant which manifested a mild
form of the disease Recovery followed upon an exchange
transfusion  This patient had had a normal mfant from
her first pregnancy—the second had resulted i a severely
affected baby at 37 weeks which died after 32 hours Through

out her third pregnancy she had a high titre of incomplete
antt D (1/64-1/512) 1n her serum and the birth of 2 mldly
affected infant without treatment was not to be expected

Since no other treatment 15 available at present sterord therapy
deserves every tnial It must be emphasized that therapy must
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result of the settling of evacuees from Malta Cyprus and Greece
during World War II and the numbers are likely to mncrease

Acholuric jaundice

A number of cases have been treated with ACTH and
cortisone (Report 19522, Davidson and his colleagues 1951
Limarzi Paul and Best 1951) but no response has been noted
i any case  In view of this remarkable unanimty of opimon
1t can be confidently stated that no good results can be expected
from the use of these hormones 1n this condition

Sichle-cell anaemia

There are only three reports available mn the literature on
this condrtion (Sass 1952 Kass and s colleagues 1951)
Sass treated one case—a 20 year old negress—and obtained a
dramatic chinical improvement with complete regression of
symptoms on 100 muligrams of ACTH or cortisone daily
Reduction of the dose or cessation of therapy resulted n
relapse At the time of the report approximately 3 months
after commencement of treatment the patient 1s described
as well and ganfully employed and completely asympto
matic on a maintenance dose of 100 mulligrams of cortisone
daily This 1s a truly remarkable result in the treatment of an
otherwise almost untreatable disorder  Kass and his colleagues
(1951) treated 2 cases—one an 11 year old negress and the
other a 21 year old negro They were treated with 100 milli
grams of ACTH daily In both the hormone appeared to
make the patient worse at first but later improved the older
pattent He had been observed since mfancy and his erythro
cyte count which had fluctuated between 2 4-2 8 millimetres
rose to 42 millimetres and reticulocytes fell from 12-20 per
cent to 25 per cent This was associated with other signs
of decreased haemolysis as falling serum bilirubin and faecal
urobiinogen In the negress ACTH was discontinued and
5 milhgrams daily of cortisone given with no change A
second course of ACTH preciprtated a further crisis

No firm conclusions can be drawn from so few cases but
further trial 1s mdicated
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withheld unless absolutely essentral to save hfe that 1s haemo
globin levels below 5 grammes per 100 mullilitres  The cross
matching of the blood for transfusion 1s a most difficult
problem and 1n fact 1t will probably be found that no blood
15 wholly compatible , this 1s agam not surpnising since the
patient s serum agglutinates his own erythrocytes if they are
suspended m albumen

‘The admmstration of the steroid hormones results 1n many
cases n a modification of the course of the disease  In most
cases the haemolytic process can be controlled and many
arrested especially if full doses are used In fact Rosenthal
and lus colleagues (1952) have stated that as a result of their
expenence of the use of steroid hormones that medical manage
ment 1s to be preferred They found that most of theirr 17
patients treated responded and felt better almost immediately
There was a reticulocytosis 2 rising red cell count and longer
rted cell survival a fall in the serum bilirubin and faecal urobt
Imogen and that with these changes the need for blood trans
fusions ceased abruptly  In 4 of their cases the direct Coombs s
reaction became negative The dosage used vared widely
from case to case—from 100-300 mulhgrams datly of cortisone
commencing at the lower dose and increasing 1t rapidly 1('
necessary until control of the h lytic process was ob
The treatment was continued for from days to months as
indicated by the progress of the case  Of course such toxic
manifestation as marked flusd retention and hypokalaemia are
likely to develop with large doses and would of themselves
necessitate a reduction or even temporary cessation of the
admimistration of the hormones

The expenence of investigators in the Umted States of
Amenca would appear to confirm these favourable results
(Wintrobe and Ius colleagues 1951  Limarzi Paul and Best
1951) Meyers and his colleagues (1952) treated 7 cases
of 1diopathic haemolytic anaerma with full doses of ACTH
or cortisone All 7 pauems \\ere mmproved but only in 1
€ase was an d Ofther
6 cases all were descnbcd as having complete remissions

225

Q



DISEASES OF THE HAEMOPOIETIC SYSTEM

commence early enough 1n the pregnancy to be effective and
that all facilities for exchange transfusion should be available
To give the child the best chance 1t 1s probably wise to exchange
transfuse as soon as possible after birth in all but the most
mild cases of erythroblastosts Cortisone has also been
administered to the chld (Whitelaw 1951) after birth 1n order
to control the haemolytic process but not enough data 1s
available to say definttely that this achieves the desired effect

1d hic and quired anaemia

Acquired haemolytic anaemta presents two forms—idio
pathic and symptomatic

In symptomatic acquired anaemma there 1s evidence of some
other condition most commonly chronic lymphatic leukaemia
lymphosarcoma or Hodghin s disease (some cases assoctated
with drugs are not considered here)

There does not appear to be any fundamental difference
between the two types as far as the haemolytic anaerma process
1s concerned In both types the fundamental pathological
change 1s the elaboration of antibodies by the patients own
tissues agamnst their own erythrocytes This can be demon
strated by a Coombss test or other tests for circulating
haemolysins {Dacie and de Gruchy 1951)

Treatment

Until the advent of the sterord hormones the only treatment
avallable was splenectomy and repeated blood transfusions
Repeated blood transfusions n this type of anaemia—in
contrast to the congenital type—do not afford much rehef
This 1s to be expected since there 1s evidence of a circulating
antibody 1 the serum and 1n the fact that there has been
proof that the transfused cells have a much reduced survival
time (Dacie and Mollison 1946) In fact m a really acute
haemolytic crisis the transfused cells may only survive a matter
of a few days and 1n these circumstances are more likely to
embarrass an acutely 11l patient who already has more than
enough of the breakdown products of haemolysed erythrocytes
In acquired haemolytic anaemia transfusion 1s probably best
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remussion was obtained which lasted with minor exacerbations
for about 1 year Then the patient developed an acute haemo
Iytic eprsode and fasled to respand to 200 nuthgrams of cortisone
In the second case a partral remussion was obtamned with 100
milligrams of cortisone daly (4 divided doses by mouth) and
further mmprosement has been obtamned with a splenectomy

The reason for the action of the steroxd hormones is not
understood It has been suggested that they act by depressing
anttbody formation {hass and s colleagues 1951) or by
wnterfering with the antigen umon or some product of this
umon (Minck 1951)  Work 1n expernimental ammals would
seem to mdwate that nether of these hypotheses 1s correct
(de Vnes 1900, Clearkin 1952) In human subjects the
response of the anttbody titre is very vanable  In some cases
it 15 found to be depressed in others no change 15 detected
although chimcal renussion 1s obtamed  So at the present
time the use of the sterord hormones 15 empircal  Most
cases respond at least in part for reasons which are not
understood  Also 1t must be accepted that a mumorty of
cases apparently sumifar i every respect do not respond
and the reason for this difference cannot be given
Paroxysmal haemoglobwmurias

Haemoglobinunia 1s caused by iatravascular haemolysis
and may occur as a symptom of almost any haemolytic
anaemus  But there are certaza chmcal conditrons which are
characterized by paroxysms of haemoglobinuna
Cald haemoglobmuria

Ths 15 caused by exposure 10 cold and 15 associated with
syphihs esther i or T consists of
treating the causal syphbs (Whnby and Bntton 1950) This
condition need not be further considered here
Haemoglobinuria from exertion

This 15 rare and relatively harmless
Necturnal haentoglobinuria

This disease 55 alnays d witha h 2}

The haemolylic episodes occur duning sleep whether this 15
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In 4, relapse occurred promptly when therapy was discon
tinued  In 2, the remission was continued for some months
in | case 6 months and m the other for more than 15 months
The doses of ACTH employed were 100-160 milbgrams daly
for 11-36 days or 300 mulligrams of cortisone datly for 19-28
days One of thewr cases however, recewved nearly 30 grammes
of cortisone and nearly I gramme of ACTH and a splenectomy
before complete remusston was attained The 5 cases which

tapsed all had a spl omy and further courses of ACTH
or cortisone  They found that intensive courses of ACTH or
cottisone 1 the immediate pre operative period did not
interfere with normal wound healing and that failure to respond
to these hormones did not preclude therapeutic response
to splenectomy  Further, patients with mcomplete remssions
after splenectomy may be benefited by steroid hormone therapy

Some British results are avarlable The prehminary report
to the Medical Research Counail by the panel on haemato
logical apphication of ACTH and cortisone (Report 1952a)
stated that 3 out of 11 cases had a good response which was
continued for at least 1 month after stopping treatment A
further € cases showed a partial response and 1n 3 of these
the good effects continued for at least 1 month after adminis
tration of the hormones had ceased No response was
obtained n 3 cases

Earher 1n the vear Clearkin (1952) reported the results of
treatment mn 2 cases which recerved 100 milligrams of ACTH
daily 1n 4 divided doses for 6-16 days One case treated for
6 days 1mproved dramatically and maintained a normal blood
picture when therapy was discontinued This case had a
positive Wassermann reaction  In the second case a nise of
10 per cent 1 the haemoglobin and a jump 1n the reticulocytes
from 26 to 51 per cent were the only signs of improvement
The haemolytic process apparently was intensified and there
was evidence of an mcreased erythrocytic destruction  This
case had a negative Wassermann

The author has expenence of 2 cases In the first case
(which also had a lymphatic feuk ) a slowly developmg
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Best, 1951 Rosenburg and s colleagues 1951) In sharp
contrast to this Hill and Hunter (1951) report on 4 cases
In 1 case a prompt reticulocyte response was observed and
was followed by a nse in the red cell count and ehmination
of the need for transfusion In the remamning 3 cases Itle
response was apparently obtamed at the time of therapy but
after transfusion and discharge from hospital on routmne
treatment (liver injections vitamun B, cobalt) the patients
haemoglobin was found to stabilize at approximately normal
levels without further transfusions  These results may be said
to be truly remarkable as these patients are normally refractory
to all forms of treatment Loeb (1951) reports on 6 cases of
which 5 showed mmprovement He found the splenectomy
increased the haemoglobin still further but warns that a good
therapeutic result can only be obtained 1n a mmornty He
also suggests that those cases which show increased erythro
cytic activity after admmustration of the steroid hormones
are the ones whnch do best after splenectomy

Since these hormones with or without splenectomy offer
the only real hope of treatment they should always be tnied
In the event of therr failure the pattent 1s condemned to a
transfusion hfe The hormones should always be used in
full doses for example 100-160 milligrams of ACTH or 200-300
milhgrams of cortisone daily After a reasonable tmal (2-4
weeks) without improvement they may be discontinued but
the possibihity of a delayed response as descnibed by Hill and
Hunter (1951) should be borne 1n mind

Secondary aplastic anaemia —Secondary aplastic anaema
caused by drugs or chemical posons is an extremely serrous
and nowadays d If the resp of the
leucocytes to the steroid hormones 1n agranulocytosis caused by
sumilar agents 1s any indication then a favourable result may
be expected However there are no reports available in the
literature and 1t must always be remembered that aplasia of
the bone marrow represents a very severe toxic change and
other organs are almost certainly bound to be seniously affected
and this will militate against recovery
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taken by day or by mght There are usually long periods of
freedom from haemoglobinutia though other signs of haemo
lytic anaemia are present It has been suggested that lysis
occurs 1n sleep because then there 15 a decrease in the pH m
the blood and 1t has been found that the red cells of these
patients are susceptible to a potential haemolysin active at
pH 70-72  Treatment 15 very difficult and transfusion of
erythrocytes washed free of all plasma, as recommended by
Dacie (1949), 15 probably the best

ACTH and cortisone have not been used in many cases
but the response m the ones treated so far has not been
encouragmg (Report 1952a  Kalant and Donat 1952)
There 1s no reason to think that any further expenience will
alter the outlook for these hormones in this particular disorder

B of this plete lach of resp 1t 15 important to
differentiate this condition from other acquired haemolytic
The h lobinuna mav be relatively trivial and

the continued signs of chronic haemolyhc anaemia m the
absence of haemoglobinuna may cause difficulty  Under these
circumstances the Coombs s test (usually negatve m this
condition but posmtive 1n idiopathic acquired haemolytic
anaema) and Hamss test (acid fragility) which 1s positive n
haemoglobmuria may give valuable atd

Dyshaemopoletic anaemias

Aplastic anaemuas (refractory anaemias)

These anaemas may be either normocytic or macrocylic
The bone marrow may be either hypopiastic or hyperplastic
The leucocvtes and platelets are both markedly reduced  Two
forms of the disease are recogmzed pnmary or diopathic
and secondary due to x rays posons and drugs

Prunary aplastic anaemia —A number of cases have been
treated by several groups of workers with varying results
Wintrobe and his colleagues (1951) treated 3 cases Two
showed subjective improvement with some increase 1t neutro
phils and capillaty fragiity  Many other workers share thus
depressing expenence (Report 195fa  Limarn Paul and
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4 7

of d lupus eryth —All patients

suffering from disseminated Iupus have anaemia of some
degree—usually shght to moderate ACTH and cortisone are
often admimistered to these patients and the resulting benefit
may include some improvement in the anaema (Ellmgton
and his colleagues 1949) but this 1s by no means a constant
finding (Soffer and his colleagues 1951)  Associated with the
anaemia 1s also a leucoperua which may also improve on
steroid hormone therapy (Soffer and s colleagues 1951)
However both the anaemua and the leucopenia are only a
small portion of the general disease and are far less sertous
than many of the other manifestations

As a general statement 1t may be said that anything which
1mproves the disease will also improve the anaemia

Anaenna of nephritis —It has been reported by Farnsworth
(1950) that the anaemia m acute and subacute glomerulo
nephritis was 1mproved when treated by ACTH However
anaemia 1s not a troublesome feature of these diseases and the
use of ACTH or cortisone for this purpose alone 1s not indicated

The anaerma of chronic nephritis 1s much more severe and
1s completely refractory to the ordinary treatment by haema
twics  In general it may be said that it improves only when
the uraemiz 1mproves However treatment with steroid
hormones has improved the anaemia m some cases (Khn
1951)

Anaenua of chrome Iner disease (cirrhosis of the Iner) —
Some encouraging reports have been pubhshed concerming
the beneficial effect of short courses of ACTH to patients
with cirthosis of the liver (Bongiovanm and Eisenmenger
1951) Owing to the fact that many of these patients are
suffering from chronic ascites and these hormones are often
accompanied by fluid retention special care has to be taken
m therr administration and a special watch kept for signs of
gross fluid retentton  Brown (1951) reported his results m
gving 70-200 muilligrams ACTH daily for 10-15 days to 4
patients with cirrhosis and in addition to marked improvement
m their climeal condition the anaemia also present improved
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Thiersch and his colleagues (1952) report unfavourably on
the results of the use of these drugs on marrow regeneration
following wrradiation

Pernicious anaenna

The effect of these hormones on permicious anaema has
been mvestigated by several workers (Wintrobe and his
colleagues 1951, Rosenburgh and his colleagues 1951
Lo and fus coll 1951) No beneficial result
n any way comparable with hiver or vitamin B, therapy
has been obtained

The anaemta of rheumatod arthrinis —Almost all cases of
rheumatord arthritis have some degree of anaemia though
usually onlv of moderate seveniy The anacmua 1s usually
mucroeytic and shghtly hypochromic but may be normochromic
It 15 most reststant to tr 1o resp bemg ot d
with 1ron or liver therapy or any of the usual haematinics
Indeed until the advent of the steroxd hormones there was no
drug which had any effect  In addition to their general effect
on the arthritic condition of the patient admmstration of
these hormones 15 accompaned by a reticulocytosss and there
after an increase w the red cell count and haemoglobin ~ The
peak reticnfocyte count is usually reached some time 1n the second
or occasionally m the third week of therapy (Copeman and
s colleagues 1952 Tinch and his colleagues 1951a) There
after the haemoglobin and erythrocyte counts nse to normal
levels 1n most cases There are changes in the leucocytes
a polymorphonuclear leucocytosis bemng observed i many
cases (Frach and his colleagues 1951b)

Angenug of rheumanc ferer —No reference will be made m
this article on the value of ACTH or cortisone 1n the treatment
of 1t fever E results have been reported
and 1n addition to the other beneficial results there has been an
smprovement m the anaemia associated with the disease (Hench
and his colleagues 1950)  Since the anaema 15 wsually only
of shight degree thus effect 15 not of great value 1t 13 yust part
of the generalized improvement i body function brought
about by the admimstration of these hormones
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(50-75 nulligrams daily) for a period of 16 weeks Then the
drug had to be stopped on account of such undesirable side
effects as hursmtism skin striae and rounding of the face
These workers conclude that ACTH or cortisone induces
improvement 1n the vascular resistance which 1s not necessanly
accompanted with increased platelet production although 1n
ther 2 cases with complete remussions a normal platelet
count was achieved  Further these hormones do not interfere
with the occurrence of a spontaneous remussion nor with a
remusston duced by splenectomy

There can be no doubt that the improvement 1n capillary
resistance which can be ot d with the ad ration of
ACTH (dose of 100-120 mulligrams daily) or of cortisone
(100-200 mulligrams daily) will control the haemorrhagic
phenomena of most cases They can therefore be of the
greatest assistance 1 the management of a case mn the acute
phase and can erther be continued until a spontaneous remis
swon occurs or just to control the case prior to splenectomy
Further cases which relapse after splenectomy may benefit
considerably during ACTH or cortisone therapy
Symplamnnc purpura

Allergic purpura (Henoch Schonlemn purpura) —There are a
few reports in the Iiterature on the results of ACTH or cortisone
therapy m this condition Some cases appear to respond
promptly (Woolley 1952 Kugelmass 1951) while others do
not respond at all (Limarzi Paul and Best 1951) In view of
the improved vascular resistance found by Falcon Greene
and Loyner (1952) one would expect some response m the
majonty of cases

Toxic purpura —These are purpuras ansing directly as a
result of some bactenal chemical or physical toxin  There
may or may not be an associated thrombocytopenia They
‘may be secondary to other generalized diseases such as

) aplastic and d lupus ervthe
matosus  The t of such a heter group of
disorders 1s bound to guve varying results  There seems lttle
doubt that the purpuras occurring with aplastic anaemma
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i all 4 cases  This was not a temporary phenomenon 1n his
cases and was not due to haemoconcentration because he
measured the plasma volume 1n all cases
The purpuras
Idiopathic thrombocy topenic purpura

The treatment of a patient suffering from an acute haemorr
hagic episode has always presented a serious problem Hitherto
blood transfusion with fresh blood has been the only method
available But now there are many reports i the literature
on the value of ACTH and cortisone 1n this condition (Report
1952a  Meyers and his colleagues 1952 Wintrobe and his
collengues 1951, Limarzi Paul and Best 1951 Falcon
Greene and Loyner 1952) Thus Meyers and his colleagues
(1952) treated 17 cases with ACTH (100 mulligrams daily)
and obtamned complete sustuned remussions lasting from 16
to 12 months after cessation of therapy m 5 cases Durmng
therapy there was evidence of improvement in the capillary
fragility as well as a nse i the platelet count and 1n the 5
cases referred to above these changes persisted for many
months after therapy was discontinued  They also found that
complete remusstons were obtaned in 7 further cases but
these relapsed promptly when hormone treatment was dis
continued The remaning 5 patients responded poorly
These workers emphasize that ACTH or cortisone therapy
does not interfere with wound healing when given i the
immediate pre operative period prior to splenectomy and that
failure to respond to them does not preclude a therapeutic
response to splenectomy They find also that patients who
have already undergone splenectomy and have only incomplete
remisstons may be benefited by courses of ACTH or cortisone
Falcon Greene and Loyner (1952) studied the effect of ACTH
or cortisone on 4 cases and 1 2 obtained a complete remission
Therr cases recened 40-150 mulligrams of ACTH daily or
50-200 mulligrams of cortisone and some of the patients
received more than one course of treatment  Indeed 1 patsent
who responded but relapsed quickly after therapy was stopped
was hept 1 remission by a mamntenance dose of cortisone
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The treatment of this condition presents great difficulties
and whilst the antibiotics have reduced considerably the
hazard from infection there still remams the problem of
raising the leucocyte count and especially the gramulocyte
count to normal levels Treatment by all the known and
time honoured remedies should be tried that 1s hver extract
folic acid and pynidoxine but the place of the nucleic acid
derivatives such as pentose nucleotde 1s now doubtful
However 1n many cases all these remedies have very lttle
effect and 1n the cases which fail to respond ACTH or cortisone
can be tried  Both these hormones are powerful stimulants
to the leucopotetic tissue in the normal man and their use
would appear to be rational In some cases good results
have been reported (Bethel Muiller and Meyers 1951) but
the results appear to be vanable as others have had no success
{Wntrobe and his colleagues 1951) Inanycase therr admums
tration if properly controlled can do no harm and 1s well
worth a tnal The dosage scheme suggested 1s as follows
ACTH 100 milligrams daily m 4 divided doses daily for 10
days or cortisone 100 milligrams daily also 1n 4 drvided doses
If after 5 days the desired result 1s not attained and patient
1s not markedly improved 1t 1s suggested that the doses of
ACTH be 1ncreased by 40-60 mulligrams daily or the dose of
cortisone doubled  Cortisone may be raised to 300 milligrams
daily if required If after 10 days no beneficial result 1s obtained
the drug may be discontinued care betng taken to taper off
the dosage over 3 or 4 days halving the dose each day Ifa
good result 1s obtained the same procedure may be adopted
to see 1f the improvement 1s maintamed If 1t 1s not the
hormone should be given again and 1t may prove possible to
maintain the count on a dose M il
opinion should be sought as to whether the case mght not be
one of splenic neutropenia which might be expected to benefit
from removal of the spleen In this event the improvement
1s likely to be mamntamed only while the patient 1s on the
drug but splenectomy should result 1n more permanent benefit
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(Ragan 1951) acute leukaerma (Falcon Greene and Lovner
1952) and dissernated Iupus erythematosus can all be much
mmproved by ACTH or cortisone therapy The administra
tion of these hormones m purpuras caused by chermcal agents
has occastonally met with success (Report 1952a) but 1n many
cases mere withdrawal of the ymunous drug or compovnd 15
sufficient

In the purpuras due to infection considerable care must
be exercined m choosing cases because of the well known
effect of ACTH and cortisone m suppressing clinical signs of
wfection and mnflammation Indeed there 15 considerable
evidence that some infections such as tubercnlosis, may be
activated (King and e colleagues 1951) However when
combined with chemotherapy they may prove hfe saving m
such conditions as the Waterhouse Fridenchsen syndrome
(Nelson and Goldstemn 1951} m which haemorrhagic pheno
mena are a conspicuous feature

Typhowd fever may also develop a toxic purpura Only
one report deahng with the admumstration of ACTH to 2
cases of typhoid fever 1s avalable (Roche, 1951 and although
the general condition of the patient was greatly benefited and
no untoward results reported no menton 1s made of purpura
or other haemorrhagic phenomena m these cases

Agranulocytosis snd granulocytop
Prumary wdopathic
locytosis and locytopenia hdve been grouped

toge?hcr because the difference between them 15 one of degree
only Granulocytopema imphies a decrease n the granulocytes
(polymorphonucleass) below the normal Iimit of 3000 per
cubic millimetre—usually to 2 000 or less per cubic millimetre
By agranulocytosis 15 meant an extreme reduction in the
granulocytes—ahnays Tess than 1 000 per cubic mithmetre and
sometimes these cells are absent from the peniphal blood
altogether In any case the reduction 15 50 extreme that
symptoms due 1o fack of these essential cells such as ulceration
of mucous membrane are present
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Secondary agranulocytosis or gramdocs topenta

The causes of tus condition are very numerous and the
reader should consult standard works of medicine or haema
tology for a full classification  Except in the case of granuio
cytopema due to such physical agents as x rays (Thiersch and
his colleagues 1952) 1t would appear that admimstration of
ACTH or cottisone tn the doses mentioned above 1n the treat
ment of the pnmary condition may accelerate the return of the
polymorphonuclear leucocytes to normal levels (McMillan
1951, Hart Wraith and Mansell, 1952) In the 2 cases
referred to above ACTH therapy was commenced when the
patient had failed to respond to the usual therapy, mncluding
withdrawal of the offending, drugs and their chinical condition
had deteriorated comsiderably In both mstances, rapid
smprovement followed and was accompansed by a return of
the leucocyte cournt to well above normal levels  These effects
were of course, mamtained after the hormones were discon
tinued  These results are most ging and it 15 app
that ACTH or cortisone can stmulate Jeucopolesis and return
of the granulocytes to the periphal circulation n cases of this
kind  The use of these drugs 3 defintely ndicated 1n any
patient sufferng from any agranufocvtosis (except perfiaps
that due to x rays) especially if mere withdrawal of the offend
ing agent 1s not followed by a prompt recovery
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leukaerrua 214
protein metabolism 16
Ankylosing spondylitts 65
capitlary resistance ACTH and 25
Antbiotics accompanying treatment 160
asthma n 140142
Appetite duting theumatod arthritis therapy 39
Arfhenoblastoma 122
Ascorbic acad adrenal depletion of 9
Asthma 137
Atropic striae production of 162
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Beryllum poisoning 147
Blood

chenustry during treatment 163
coagulation times examination dunng treatment 163
count durng treatment 163
effect on 19-22
fibnnogen level raised 24
platelets rise1n 56
pressure (see also Hypertension)
dison s disease 1 107
effect on 28
lupus erythematosus therapy 1z 173
precautions priof to treatment 163
response of 56
scleroderma 1n 70
sedimentation rate
effects on 23
lupus erythematosus therapy 1n 169
Bones
radiographic examimation before treatment [63
effect on 54
Bone marrow conditions 220
carcinomatosis 221
Booster  doses ACTH in Summonds s disease 118
Bradycardia appearance dunng rheumatic fever therapy 30
Bronchrofar obstruction 144
Buffalo hump m Cushing s syndrome 122

[
Capillary resistance 1ncrease in 24
Carbohydrate metabolism 158
Carbowax cortisone 1n n skin disease 196
Carcinogenic agents leukaemia and 214
Carcinomatosis 236
Card

1n lupus eryth
Catarth spring 95
Central serous rettnopathy 96
Chemucal agents 12 causation of leukaerma 214
Chenustry
ACTH 6-7
cortisone 4-6
Chest rad h: dunng 163
Chlonde retention 156
Chorowditis acute exudative 95
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Cirrhosis of the hver anaemua of 231
Coichiune ACTH and 1 gout 66
Cold haemoglobmunia 227
Collagen diseases 67-71
Commercial production 3
Conjunctivitis allergie, 95
Contra yndications 158
diabetes 58
gastro intestinal disturbances 160
ocular disease 98
psychosis 58
tuberculosts 58 160
Cooley 5 anaerma 221
Coombs s test 1n haemoglobinura treatment 228
Cortrcosterord excretton 57
urinary 29
Corticosterone structural formula 5
Crantopharyngtoma hypopitutanism and 113
Cushing s syndrome 122-128
adren y biateral unsat iness of 123
cortisone overdosage stmulating 123
signs and symptoms 122

D
Dehydrocorticosterone structural formula 3
Dehydro 150 androsterone 1n rheumatord arthritts 63
Dendntic ulcer 96
Deoxycortone
Addison s disease m 97
capllary resistance and 25
qverdosage symptoms 99
structueal formula §
Dermatitis
atopr. 150
contact {97-198
exfoliative 150 188
herpetiformis 191
posenng 151
Dermatomyositts 69 186
Dermatoses nuscellaneous 196
Dermus thainning of 26
Dextrose ACTH i 164 202
betes
D contra ndicating admimstration S8
snsulin requirement mn therapy 15 159
Duabetogenre effects 14
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Dosage
leukaemua 10 217
lupus erythematosus 1 171
pemphigus 1n 185
theumatoid arthritis 1o 58
skin disease n 164

Drops
ocular infection mn 81 93
frequent intervals 85

Drug eruptions  199-200

Eczema atopic 200-202
Eczematous eruptions 199
Electrolyte metabolism 15 156
Emphysema 144
Eosinophl response 10 20 22 56 213
penarternitis nodosa 1 69
Epidermolyss bullosa 196
Episclentis 95
Erythema multiforme 190
eruptions of 199
Erythrocyte sedimentation rate response 22 24 55
Erythrocytes increase mm 56
rheumatoid arthntis 1n 19
Erythroderma
production of m ACTH therapy 203
psoriatic 203-204
arthritis and 203
Eucortone in Addison s disease 109
Euphorta 1n rheumatoid arthritss therapy 39
Evolution of the steroid hormones 2
Exophthalmos malignant 96
Extninsic  asthma 137
Eye diseases (see Ocular disease)

F

Fat

abnormal deposition of 52

metabolism 18
Fibrinogen level 24
Fibrosts pulmonary 145

Fibrosiis 67

Folic acid antagonists 1n leukaemia 215
Follicle simulating hormone secretion of 113
Fractures following profonged treatment 162
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Crerhases of the liver anaerma of 231
Colchicine ACTH and 1n gout 66
Cold haemogiobinuna 227
Collagen ditenses 67-71
Commercial production 3
Conjunctivitis allergic 95
Contra indications 158
diabetes 58
gastro intestinal disturbances 160
ocular disease 98
psychosis 58
tuberculosis 58 160
Cooley s anaerma 221
Coombs s test in haemoglobinuna treatment 228
Corticosteroid _excretion 57
urinary 29
Corticosterone structural formula §
Cramjopharyngioma hypopitwitanssm and {13
Cushing s syndrome 122~128
drenal bilateral mess of 123
cortisone overdosage simulating 123
signs and symptoms 122

D
Dehydrocorticosterone structural formula 5§
Dehydro 150 androsterone in rheurnatod arthrius 63
Dendritic ulcer 96
Deoxycortone
Addison s disease 1 97
capillary resistance and 25
averdosage symptoms 99
structural formula §
Dermatitis
atopic 130
contact 197-198
exfoliative 150 188
herpetiformis 191
posoming 151
Dermatomyositis 69 186
Dermatoses miscellaneous 196
D.rms thinming of 2
Dextrose ACTH 1n 164 202
betes
D contra indicating adminustration 58
nsulin requirement in therapy 15 159
Diabetogemc effects 14
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CORTISONE

Hydropic changes pancreatic cortisone causing 13
17 Hydroxycorticosterone 71-73
structural formula 5
17 Hydroxy 11 dehydrocorticosterone structural formula 5
17 Hydroxy 11 desoxycorticosterone structural formula 5
Hypercortictsm
suppression of 128
women 1n 128
Hyperglycaema
intensification of 14
production of 13 51 158
Hypersensitivity 197
Hypertension 28
adaptation theory 11
aggravation of nisks of 140
Cushing s syndrome 1n 122
scleroderma treatment m 190
uveal 96
Hypophysectomy adjuvant cortisone 121
Hypothyroidism contra indicating treatment 160

I
Infants
acute lenkaemia, 1 214
effect 1n
skm disease therapy in 202
dosage 165
Insulin
cortisone potentiation by 64
requirement increased 1n cortisone therapy in diabetics 15
senstivity to lessened by cortisone 14
Intramuscular therapy
cortisone
asthma 1n 138
ocular disease 1n 83
skin disease 1n 164
ACTH 1n ocular disease 86
Intravenous ACTH therapy
asthma i 137
ocular disease 1n 86
skin disease 10 165
Intninsic  asthma 137
Indocychius 95
Intis acute exudative 95

247



CORTISONE

Gastro intestinal disturbances
adrenalectomy and 10
contra tdicating administration 160
Gelatin ACTH 1n 148
Gels  ACTH 164 165
General adaptation syndrome 10
Genatrics effects m 12
Glaucoma secondary, 96
Glucose ACTH in rheumatord arthnbis 1n 41
Glycosuna _control of 61
mtensification of 14
production of, 13 {58
Gold salts withdrawal relapse prevention of 64
Gonadotropin withdrawa! effects 114
Gout 66
Granulocytopema 234
Granulocvtosis secondary 236
Granulomatos:s pulmonary 147

H

Haematoent count ncrease 1n theumatowd arthntis 19
Haematological responses 22
Haemoglobmn response to 22 56

rheumatord arthatss m 20
Haemoglobmunas 227
Hams s test in haemoglobinuna treatment 228
Heart

fatlure nisks of consequent 140

rate elevation tn rheumatie fever therapy 33
Henoch Schonlem purpura 233
Herpes zoster 96
Huirsuties

Cushing s syndrome 1 122

production of 162

rheumatoid arthntis therapy 1 52
History 1

first chimcal appheation 3
Hodgkn s disease 191 219
Hyaluronidase mhibition 13
Hydrocoruisone

aerosol admimstration 139

carbohydrate metabolism and 13

1ntra acticular 56

theumatord arthatis 7173
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CORTISONE

Hydropic changes pancreatic cortisone cansing 13
17 Hydroxycorticosterone 71-73
structural formula 5
17 Hydroxy 11 dehydrocorticosterone structural formula 5
17 Hydroxy 11 desoxycorticosterone structural formula 5
Hypercortictsm
suppression of 128
women 1n 128
Hyperglycaemia
mtenstfication of 14
production of 13 51 158
Hypersensitivity 197
Hypertension 28
adaptation theory 11
aggravation of risks of 140
Cushing s syndrome 1n 122
scleroderma treatment 1 190
uveal 96
Hypophysectomy adjuvant cortisone 121
Hypothyroidism contra indicating treatment 160

I
Infants
acnte leukaema 1 214
effect m 12
skin disease therapy in 202
dosage 165
Insulin
cortisone potentiation by 64
requirement 1ncreased 1 cortisone therapy 1 diabetics 15
sensitivity to lessened by cortisone 14
Intramuscular therapy
cortisone
asthma 1n 138
ocular disease in 83
skin disease 1n 164
ACTH 1n ocular disease 86
Intravenous ACTH therapy
asthma i 137
ocular disease 1 86
skin disease n 165
Intnnsic  asthma 137
Indocyclits 95
Intis acute exudative 95
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J
Jaundice acholunc 222
Jomnts
flmd effect on 56
hydrocortisone 1n 72
wntra articular temperature during treatment 27
tenderness rk d artheitis disapp wm 39

h

heratitis
disciform 96
early sclerosing 95
mterstitial syphiitic 94
phlyctenular 95
rosacea 95
superficzal punctate 96
Ketonuria imtensification of 14
hetosterod excretion 57
gout 1n 66
urinarv
measurement 29
pseudohermaphroditism 1n 129
Simmonds s disease 1 {15 116

L
Laryngttis asthma therapy complicated by 138
Leucocytosis
production of
theumatord arthntis i 20
1 lupus erytk therapy 169

L P P
Leukaermas 191
acute
duration of 217
response 214
aleukaemic 220
chro;uc N s
atic
n);;?exl’md 218
lymphoblastic 214
monocylic 217
myeloblastie 214
touc purpura secondary to 233
Lichen planus 196
Luver disease anaem:a of 231
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Local administration
ocular disease 1 81 93
skin disease 1n 196
Long acting ACTH 1n rheumatoid arthnius 47
Lupus erythematosus
acute dissemmnated 67-69 167
anaema of 231
brochemnical pathological findings 169
cardiovascular complications 173
complication of treatment 157
dosage in 171
1ntercurrent tnfections complicating 175
leucopenia 1mprovement in 169
mental complications of 174
renal findings 170
sedimentation rate 1n 169
stgns and symptoms effect on 168
topical therapy in 196
toxic purpura secondary to 233
tuberculosis occurrence of 175
wasting in 179
chronic discod 179
Luteimzing hormone secretion of 113
Luteotropin secretion of 113
Lymphoblastoma 191
Lymphopenia
adrenalectomy preventing 10
rheumatod arthntis 1 20
Lymphosarcoma 219

M

Maintenance dosage

asthma m 140

atopic eczema 1n 201

neurodermatitis 1n 201

cheumnatoid arthntis i 40 60

scleroderma 1n 190
Masculimzing effects hypercorticism 128
Membranes permeability of 24
Meningococcal infections 111
Menorrhagia production of 162
Mental tn lupus er

Mesenchymal tissue cﬁ'ect on 11 26 27
Moon face 33 61 162
Muscle weakness Cushing s syndrome 1n 122
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CORTISONE

Mycosis fungordes 191
Myelofibrosis 220
Myeloma multiple 220

N
Necrabrosts lipordica diabeticorum  topical therapy 1n, 196

Necropsy studres following ACTH ad ration 12
Nephntis anaemua of 231
Nephrosclerosis 11
Nervous system conditions coatra indicating admimstration 161
Neunitis optic 96
Neurodermatitts 200-202
drops 1n 196
Nitrogen excretion 158
control of 163
estimation of 163
Nocturnal haemoglobmuria 227

o]
Ocufar disease
acute iflammatory 86
adminstration methods 93
contra indications 9§
dosage 1n 93
mfective conditions 92
inflammatory condittons 51
repair retardation of §7
unresponstve conditions 96
virus infections 96
Omtment cortisone ocular infections m 81 93
Ophthalmia sympathetic 95
Ophthalmoplegta thyrotropr. 135
Oral admumstration cortisone
asthma 138 139
rheumatoid arthntis 38
skin disease 198
Osteoarthritts 65
knee, 72 6
eoporosts 1
ost fgllawmg prolonged treatment 162
{3
O'cfoorﬁsgonc Cushing s dsease simulating 123
deoxycortane symptoms 99
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CORTISONE

Pancarditis rheumatic 31 F

Panmiculiis 67
Pemphugus 179

dosagem 185

foltacens 184

vegetans 184

vulgans 179
Peptic ulcer

activation of healed 53

production of 161
Pentarteritis nodosa 69 192
Pentonitts ansing dunng treatment 159
Personality changes Addison s disease 1n 107
Physwlcrglcul action 13 156— 62

d m rt d arthritis 62

Plgmematmn production of 162

Addison s disease 1 108
Pituitary

adrenal relationstup 7-8 10

hypophysial tumours 121

nsufficiency 111-121
Pneumoma production of 159
Polyarteritis nodosa 192
Polyarticular symptoms 1n rheumatic fever therapy 33
Polymorphs nise 1n 56
Potassum excretion 157
Precauttonary measures 162-167
Pregnadienolone 1n rheumatoid arthnitis 63
Pregnenolone 1n rheumatoud arthritis 63
Progesterone 1n rheumatoid arthritis 63
Protein metabolism 16
Pruntus disappearance 1n periarteritis nodosa therapy 69
Pseudohermaphroditism 129
Psonasts 202-203

arthropathica 205
Psychic changes in rheumatoid arthntis therapy 48
Psychosts

contra indicating administration 58

production of treatment 161
Purpura

allergic 233

Henoch Schenlemn 233

1diopathic thrombocytopenie 232

symptomatic 233

wone 233
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R
Reiter s disease 64
Reticulocyte response 56
Retrobulbar myection, 81 86
Rheumatic fever 30-34
adaptation theory 11
anaemia of 230
early adnimstration 32
beart rates increase m 33
Rheumatotd arthritis
anaema of 230
capillary resistance 25
clinteal response 37
exercise in 63
dosage 58
fat deposition 1n 52
gradual reduction of dosage 59
heat therapy in 63
hydrotherapy 1in 63
mitral suppressive dosage 39
long acting ACTH 1 47
maintenance dosage 40 60
manageraent of patients 57-64
psychic changes in 48
physiotherapy as 1n adjunct 62
rettculocytosts i 19
selection of cases 57
side effects in 47
avordance of 61
skin changes in 52
stffness disappearance of 37
synovial membrane changes in 27
treatment 34-55
withdrawal 62
Rhimtis allergic 151
Robinson Power hepler test Simmonds s disease m 114 116
Rose s test 56

Salt restriction in asthma 149
Sarcordosts 147 206-209

Sarcoma
kaposi s dropathic haemorrhagic 196

reticulum cell 21
Scarlatiniform eruptions 199
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Sclentis 96
Scleroderma 70 147 189
Septicacmuia  ansing during treatment 159
Sex incidence of side effects 61
Sheehan s syndrome 111-121
Side effects
1diopathic thrombocytopenic purpura mn 233
lupus erythematosus 1n 172
mimmezation asthma n 140
mmor 162
rheumatoid arthnitis 47
avodance 61
Silicosts 147
Simmonds s disease 111-121
aetiology 111
clinical picture 112
diagnosis 115
treatment 115-121
Skin changes 1n rheumatoid arthntis therapy 52
Sk disease treatment 153-212
Smithwick s operation 11 Cushing s syndrome 126
Sodsum retention 156
boost dosage 1 62
theumatoid arthntis therapy m 49
Sodium 1 thyroxine cortisone and 1n Stmmonds s disease 120
Status asthmaticus 139
dosage 148
Stevens Johnson syndrome 190
Stll s disease 64
Structurat formulae 5
Subconjunctival imection cortisone 81 84 93
Sulphydnl deprivation 13
Supplies 69
Surgtcal emergency reduction of dosage in 62
Sydenham s chorea 33
Synovial fluid cell reduction 56
hydrocortisone in 72
Systemic injection
ACTH 86
ocular 94
cortisone ocular 94
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CORTISONE

T

Tachycardia disappearance of 1n theumatic fever 30
Thalassaemia major 22}
Thorn s test in Addison s disease 102 114
Smmonds s in 116
Thrombosis venous ACTH causing 167
Thymoma malignant 122
Thyroid extract cortisone and
potentiatsion by 64
Simmonds s disease sn 120
Thyroid gland diseases 134
Thyrotoxicosts 135
Thyrotropin secretion of 113
Tolerance 1n ocular disease 81
Tuberculosis
activation of, toxic purpura treatment, 1 234
contra indicating 58 160
exacerbation of 53 108
lupus erythematosus treatment and 175
ocular histological and chintcal views §8-89
pulmonary 149-150
Typhoud fever 234

u

Unne examination dunng treatment 163
Urticanal eruptions 199
Uhertss, 96

\'4

Virilism suppression with cortisone 128
Virus diseases ocular 96

W

Wasting

adrenalectomy accelerating 10

lupus erythematosus treatment 1n 179
Water metabolism

effects on {5

nuhin space distnibution determination of 16
Water retentton 111 156

boost dosage m 62
rheumatord arthntis therapy i 49
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T

Tachycardia disappearance of in rheumatic fever 30
Thalassaemta magor 221
Thorn s test 1n Addson s disease 102 114
Siunmonds s mn 116
Thrombosis venons ACTH causing 167
Thymoma mahgnant 122
Thyrowd extract cortisone and
potentiation by 64
Summonds s discase tn 120
Thyrowd gland diseases 134
Thyrotoxicosts 135
Thyrotropta secretion of 113
Tolerance in ocular disease 81
Tuberculosis
acuvation of toxic purpura treatment m 234
contra indicating 58 160
exacerbation of 53 108
lupus erythematosus treatment and 175
ocular histological and chintcal views 88-89
pulmonary 149-150
Typhoid fever 234

13

Urme examination during treatment 163
Urucarial eruptions 199
Usettrs 96

A%

Virshsm suppression with cortisone 128
Virus diseases ocular 96

W

Wasting

adrenalectomy accelerating 10

fupus erythematosus treatment m 179
Water metabolism

effects on 15

ol space distribution determination of 16
Water retention 111 156

boost dosage m 62
sheumatond arthritis therapy i 49
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Waterhouse Friderichsen syndrome 111 234
Weber Chnistian disease 67
Withdrawal
ACTH substitutron 166
gold salts 1n 64
rheumatoid arthntss 10 62
‘Wound healing 26

z
Zephiran preservative use of 81
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