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INTRODUCTION 

As early as 1942, Heilman and Kendall (1) had 

observed temporary regression of a lymphoid tumor in 

mice with the administration of Cortisone (compound E). 

Publicatiqn of these observations was witheld until 

1944, because extension of the experiments was not 

possible with the available supplies or Cortisone. 

Protection against transplanted leukemia 1n rats by the 

administration of adrenal cortical hormones and ACTH 

was reported by Murphy and Sturm (2)� Dougherty and 

White (3) demonstrated the depnssing effect of ACTH 

on the circulating lymphocytes in 1943. Hills, Forsham 

and Finch (4) showed that, in the human, the adminis

tration of ACTH resulted in an increase in the cir

culating n•UDrophils and a decrease in the circulating 

lymphocytes and eosinophils. Because of this background 

of experimental work indicating a relationship b�tween 

the adrenal cortex and the lymphatic and hematopoietie 

systems, attention was focused on the possibilities of 

using ACTH and Cortisone in the treatment of leukemia. 

ACTH was first used by Pearson et. al. (5) and Farber 

et. al. (6) in 1949. Since the latter part of 1949, 

studies of the effectiveness of both ACTH and Cortisone 

in the treatment of leukemias and lymphomas have been 
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in progress in several centers. A number of reports 

have recently appeared which indicate that these 

hormones have a beneficial but temporary effect in 

diseases of this type in that they have caused some 

degree of abatement of the malignant process both in 

man and in experimental animals. 

In this thesis I shall review the literature on 

the reported effects of ACTH and Cortisone on the 

acute leukemias. Next I shall report the effects of 

these hormones on humans who have no apparent disease 

process. In my discussion I shall attempt to explain 

the possible mechanism of action of these hormones 

which temporarily cause a regression of the neoplastic 

process in the acute leukemias in many cases. 

THE EFFECTS OF ACTH AND CORTISONE 

ON THE ACUTE LEUKEMIAS 

In five cases of acute leukemia of which four 

were gre.nulocytic and one lymphocytic in type, Pearson 

et. al. (7) obtained remissions in all using ACTH in 

the daily dosage of 50 milligrams ·for children and 

100 milligrams for adults for 24 to 30 days. Within a 

few days of the start of treatment, all five patients 

showed symptomatic improvement with an increase of 

appetite, rapid shrinkage of enlarged lymph nodes, 
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spleen and liver, and cessation ot hemorrhage. The 

first indication ot improvement in the peripheral blood 

was an increase in the numpers of reticulocytes and 

platelets. The bone marrow showed improvement first in 

erythropoietic activity and later in maturity of the 

granulocytic series. In none of the pationts, however, 

was there complete disappearance of abnormal cells from 

the bone marrow or the peripheral blood. When the 

initial white counts were raised prior to treatment 

with therapy, prompt fall to subnormal levels was 

followed by a slow rtse to normal, whereas when the 

initial counts were low there was a gr11dual rise to 

normal levels. In one case, a relapse occurred three 

weeks after the end of ACTH therapy, symptomatic 

improvement again followed treatment with this hormone. 

The periods of observation in the remaining rour cases 

were too short to be significant. No response was obtained 

in patients who had previously received treatment 

with folic acid antagonists. Cortisone was used in two 

cases. In one of these a remission was obtained but 

in the other, the patient died within 48 hours. 

Dameshek et. al. (8) in 1950 used ACTH in eight 

cases of acute or subacute le�emia of which six were 

lymphocytic and two were myelocytic. Complete or 
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incomplete remissions followed in tive patients, all of 

whom were children with the leukopenic type of lympho

cytic leukemia. No response was noted in the remaining 

three cases of which two were granulocytic.and one 

lymphocytic leukemia. The ACTH was given in the daily 

dosage of 20 to 40 milligrams in children and 80 milli

grams in adults for two weeks, after which the dosage 

was reduced to half, followed by a small maintenance 

dose. Five of the patients had previously been treated 
� 

with folic acid antagonists, to which they had become 

retractory. The gtneral improvement and the reversion 

of the leukemic processes were accompanied by an incr

ease in numbers of reticulocytes, red cells, and 

platelets, with evidence of increased bone marrow 

�ctivity on the part of the precursors of red cells and 

platelets. 

Spies et. al. (9) reports on five cases of acute 

leukemia, four of which were l,mphoeytic in type and 

one of which was granulocytic in type, in which ACTH 

was used. No effect was noted in one case, the patient 

dying on the fourth day. In the granulocytic leukemia, 

a partial remission was obtained, but the'ACTH therapy 

had to be discontinued because.of the development of 

severe mental side effects, and the patient died after 
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three months. Remissions were obtained in the remaining 

three cases. One patient relapsed five months after· 

receiving 1400 milligrams of ACTH, but again resp-onded 

to the second course, the effect of wh_ich persisted ror 

six months. The patient showed good clinical and hemato

logical response and was able to discontinue blood 

transfusions, whi�h previously were necessary to main

tain a normal number of red blood cells. A boy aged 

seven years, with the fulminating form of leukemia 

ahowed a dramatic response to ACTH in 15 days, but 

promptly relapsed when it was discontinued for 48 hours. 

With further ACTH therapy another prompt clinical and 

hematological remis$10n ensued which persisted for- a 

month after 1150 milli�ams of ACTH had been given in 

28 days. A third course of ACTH again induced a remission. 

_Kin�el et. al. (10) in 1950 reported a definite 

clinical remission which was complete in a patient 

with acute monocytic leukemia. The patient was treated 

with ACTH, 25_ milligrams ever--:, six hours. 

Stickney et.al.{111). li-aing eorti-sone in 12 cases of 

acute lymphatic· leukemia, noted a complete tempo�ary 

remission in two, a partial remission in one and no 

.tmprovement in nine cases. 

Rosenthal (12) gives an excellant review in 1951

of 15 cases of acute and subacute leukemia in which 
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three died during therapy, two after only a few days 

and one after adequate therapy had been administered. 

Of the remaining 12 patients nine developed remissions 

of varying degree and duration, whereas three showed 

no response. On the patients in which therapy was begun 

at normal or only a slight increase in the leukocyte 

levels, they showed an initial fall in the total white 

count usually associated with disappearance of lympho• 

blasts. Later a secondary rise in the total white count 

occurs. In favorable responses to therapy, a gradual 

disappearance of primative leukocytes with a reversion 

of the differential formula to normal occurs. The rise 

of reticulocytes, platelets, red blood cells, and 

granulocytes ordinarily occurs in quick succession. 

Serial bone marrow observations showed parallel changes. 

There is a decrease in lymphoblasts and lymphocytes and 

a concomitant increase in the granulocytes, erytlwocytes 

and megakaryoeytes prior to detectable remission in 

the peripheral blood. This pancytosis probably indicated 

a total stimulation of the marrow. The duration of the 

remissions were brief, from one to ten weeks. This 

duration is very little influenced by maintenance therapy. 

When a relapse occurred there was an increase of lympho

blasts, severe anemia and thrombocytopenia. Retreatment 
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has caused from two to four remissions in some of the 

patients. Eventually a state of refractoriness occurred 

and the patients died. There were five cases of acute 

granulocytic leukemia. Two patients were uninfluenced 

by treatment. One patient had slight to moderate 

improvement with a decrease in white blood cells, 

immature forms, reticulocytosis, and distinct thrombo

cytosis, but relapsed in six weeks. Two patients were 

apparently made worse by therapy and there was intensi

fication of the leukemic process and an increase in 

toxicity. In the two cases of acute monocytic leukemia, 

both were critically ill and succumbed after two and 

three days respectfully, with an increase in the white 

blood cells, a decrease in platelets and wide spread 

hemorrhagic phenomena. Another probable manifestation 

of an alteration in serum protein was a decrease in 

the blood sedimentation rate. The non specific effects 

which occurred with the treatment of leukemia with ACTH 

and Cortisone were the increase in appetite, decrease 

in pain, night sweats, fever, and decrease in skin 

findings and symptoms. 

Bell (lJ) reports treating five patients, two of 

which were acute lymphocytic, one monocytic and two 

undifferentiated forms of leukemia, with Cortisone. The 
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response to treatment va.ried greatly. One patient with 

acute lymphatic leukemia had a dramatic temporary 

remission. The other patient showed no significant 

change other than a decrease in the lymphatic tissue. 

In the patient with acute monoc¥tic leukemia, combined 

treatment with Cortisone and a1rdnopterin was admini

stered and the response was negligble. The two patients 

with the undifferentiated forms of leukemia responded 

poorly to Cortisone; Failure of 17-keto steroid excre

tion to rise with large doses of Cortisone w'as observed 

in one case. 

Farber (14), in 1951, summarized his experience 

concerning the administration of ACTH or Cortisone as 

part or the total care given 113 children with various 

types of disseminated caneer. Rapid temporary improve

ment characterized by shrinkage in the size of tumpr 

masses was observed in children with lymphosarcoma and 

with Hodgkin's disease. Administration of ACTH to 32

children W<ith acute leukemia showed hematologic improve

ment in 43.8 per cent and clinical improvement in 66.3

�er cent. The administration of Cortisone to 42 child

ren with acute leukemia was followed by.hematological 

improvement in 52.4 per cent and clinical improvement 

in 69 per cent. There was no effect on the course of 
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disease in children with chronic leukemia. The duration 

of remissions obtained with the use of ACTH or Cortisone 

was short. Improvement to a significant degree varied 

from two to thirty:six·weeks. In all children wh& exper

ienced complete remissions, the duration Yaried from 

two to ten weeks; in four they averaged eleven to 

fifteen weeks; in three patients, sixteen to twenty 

weeks; and somewhat more than twenty one weeks in two 

patients. The average duration and rapid production of 

remissions by ACTH or Cortisone are reminiscent of 

spontaneous remissions. More than one remission may be 

obtaine.d with ACTH or Cortisone after relapse, but in 

general these are of brief duration. 

Darte et. al. (15), in 1951, reports a series of 

�7 children with leu.kemia who were treated with either 

ACTH or Cortisone. Each course of treatment lasted 

15 to 35 days and the amount of hormone given varied 

from case to case. Encouraging results were obtained in 

that 19 children had complete remissions lasting 14 to 

243 days; four had incomplete remissions; three patients 

failed to respond to therapy; and one patient was worse 

after treatment. However improvement noted was always 

temporary and all patients eventually become refractory 

to hormone therapy. The average duration of the disease 
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in the 19 patients which had complets remissions was 

247 days; in the 18 patients with no complets remission 

was 118 days. The average duration of the disease in 

patients with partial .remissions did not differ �pprec-

1aply from that in 152 cases of leukemia who had no 

specific therapy. 

Franklin (16), in 1952, reported on the use of 

ACTH and Cortisone in treatment of 44 cases, from 6 

months to 14 years of age. Twelve cases had received 

no previous treatment, but the response was similiar·to 

the remaining 32 cases who had been treated and had 

become resistant to various folic acid antagonists. 

Dosage varied between 20 to 100 milligrams of ACTH 

per day �nd 50 to 200 milligrams of Cortisone per day, 

depending on the age of the patient and the response 

to therapy. Twenty four cases showed remissions. 

Fifteen of the 25 cases treated with Cortisone had 

remissions and 9 of the 19 cases treated with ACTH 

_had remissions. There were 16 good remissions lasting 

from a minimµm of 16 days to a maximum of 135 days, 

with an average of 48.5 days. The·number of days of 

treatment in the remissions varied from 8 to 86 days 

with an average of 26.9 days. The average dose of ACTH 

was 61.7 milligrams per day, while the average dose of 

Cortisone was 130.2 milligrams per day. There were eight 
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partial remissions lasting from 6 to 21 _days in duration. 

The average daily dosages were slightly higher than 

those reported in �he good remissions. Of the 20 failures 

eleven patients were adequately treated with either 

Cortisone or ACTH. In 18 cases who were treated two or 

more times seven developed another remission. The 

average length of these remissions were 33.3 days. 

Higher-dosages and longer periods of treatment were 

required to produce these additional remissions. From 

the above results this author concluded that ACTH was 

apparently more rapid acting, but that Cortisone was 

more effective in the treatment of acute leukemias. 

EFFECT OF ACTH AND CORTISONE ON THE 

NORMAL HEMATOPOETIC SYSTEM 

Hills, Forsham and Finch (17) report that pituitary 

adrenocorticotrophic hormone (ACTH), wh4n administered 

in a single intramuscular dose of 25 milligrams to 

human subjects with apparently normal adrenal function 

results in a characteristic alteration of the leukocytic 

pattern. This consists of an increase of circulating 

neutrophils and a decrease of circulating lymphocytes 

and eosinophiles. The decrease-in cireulating lympho

cyt�s and eosinophiles is contingent upon the stimulation 

of a runct1ona1ly competent adrenal cortex, and does 
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not occur in its absence. The neutrophilic response 

is present but somewhat decreased in adrenal insuffic

iency. The ent�re patterns of leukocytic alteration 

found in normal subjects after administration of ACTH 

can be induced in patients with Add�son•s. disease by 

17-hydroxycorticosterone (20 milligrams), but not with

desoxycorticosterone glucoside (30 milligrams). Pro

longed adrenal stimulation by ACTH given over a four 

day period in a dose of 10 milligrams every six hours 

results in a sustained and stri·king elevation of the 

neutrophils and a decrease of the eosinophiles; the

lymphocytes after an initial depression lasting not 

more than 24 hours, may increase above their initial

levels in spite of the continued increased secretion of 

adrenal hormones. 

Dough-el-ty and White (18) have reported that adrenal 

stimulation by adrenocorticotrophic ho�one (ACTH) in 

mice or rats causes an increase in tissue l'j'mpholysis, 

resulting in a decrease in the circulatihg 1-ymphocytes, 

and an increase in the circulating neutrophils. 

Lewis (19) reports that when adrenalectomized rats 

and dogs were well maintained by appropriate therapy, 

the blood picture was essentially normal regardless of 

the type or treatment. There was hemodilution in some 

(12)



cases treated with desoxycorticosterone, slight hyper

plasia of bone marrow and hemoconcentration in cats with: 

mild symptoms of adrenal insufficiency and usually 

marked hypoplasia of bone marrow in terminal stages of 

adrenal insu£ficiency. 

Money et. al. (20) reports that the effects of 

ACTH and various steroids on the adrenal gland, thymus 

and lymph node weights of rats were studied and ACTH 

causes an increase in the weight of the adrenals. 

Cortisone and 11-dehydrocorticosterone cause a decrease 

in the weights of lymph nodes. Testosterone, estrogens 

and Reichstein's Compound L cause an �ncrease in the 

weights of lymph nodes of rats. Cortisone and 11-dehy

drocorticosterone have been shown to produce degenera�

tion of lymphocytes in tissue cultures of lymph nodes. 

Palmer et. al. (21) reports that in intact rats 

the administration of ACTH resulted in impared growth, 

transient neutrophilia, lymphocytopen�a and eosino

penia. The administration of Cortisone was rollowed by 

lymphocytopenia, eosinopenia, but not neutrophilia. 

Neutrophilia p�oduced by ACTH occurred in the absence 

of the adrenals, even though the animals were maintained 

on adequate doses of Cortisone. It is suggested that 

the neutrophilia may have been produced by a substance 

(13)



... 

or substances in the pituitary preparation which does 

not act through the adrenal. However this response 

could have also been due to adrenal rests. 

Gauvreau (22) reported that in humans, ACTH and 

Cortisone causes slight stimulation of the bone marrow, 

about three per cent reticulosis, a slight stimulation 

of red blood cells, decreased cell fragility, eosino

penia, lymphopenia neutrophilia, and some shrinkage of 

lymphoid tissue. 

DISCUSSION 

Southam et. ·al. (23) reported that the averag� 

duration of acute leukemia in 85 infants and children 

from Oto 14 years of age was 20.0 weeks for males and 

18.6 weeks for females. The average survival time for 

both sexes was 19.3 weeks. These cases are a heterog

enous group comprising of patients from 1926 through 

1948, and include the period from onset of symptoms to 

death. Practically all of them received blood trans

fusions, more recent ones receiving more frequent trans

fusions and antibiotics. 

Leiken (24) reported that in 27 patients the aver

age survival time from onset of symptoms was 23.7 weeks. 

Seve�teen patients receiving iolic acid antagonists 

plus ACTTI and/or Cortisone lived an average of 36.2 
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weeks after onset of symptoms. After a patient with 

acute leukemia has become resistant to therapy with 

the folic acid antagonists, remissions may again be 

produced with ACTH and Cortisone therapy. Thus therapy 

with these hormones does tend to prolong life in the 

patient with an acute leukemic process. The mode of 

action of ACTH and Cortisone must diffe� from: that of 

the folic acid antagonists in that remissions are 

produced in patients resistant to folic·acid antagonists. 

The most important feature of this review is the 

fact that remissions of an important degree can be 

induced in the acute leukemias of children and to a 

lesser degree in adults by the administration of ACTH 

or Cortisone. In almost every case some abatement 

of the malignant process was evident. In a significant 

number of patients the improvement was so dramatic that 

at the fastig1um of the remission there was no clinical 

or laboratory evidence of the leukemic process. 

In general the ly.mphocytic type of acute leukemia, 

which is the most com.�on form of acute leukemia in 

children responds best to ACTH and Cortisone therapy. 

The response is variable in the acute granulocytic 

leukemia with remissions of varying duration in some 

and an apparent intensification of the leukemic process 

in others. Remissions occur very seldom in acute mono-
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cytic leukemia and generally there is an intensification 

of the leukemic process. R'o.wever, in no case was perma

nent benefit obtained. An interesting observation, 

apparently �ore related to the fundamental nature of 

individual case of leukemia than either the intensity 

or duration of the treatment,.is the variation in the 

length of the induced relapse. 

The impression is that the lymphocytic leukemias 

with the low peripheral counts responded better than 

the ·so-called leukemic types. 

Following the initial relapse apparently the 

majority of the cases that have been retreated have 

shown a more sluggish response or have been almost 

entirely refractory to further hormonal treatment, 

although a few have had a second, third or even a fourth 

remission. 

What is the fundamental nature of the leukemias? 

Are ·they primarily malignant diseases or are they due to 

a lack of some factor necessary for the proper devel

opement and maturation of the various white blood cells? 

It is generally considered that leukemia is a neoplastic 

process, peculiarly modified by the type of tissue 

involved. Most therapeutic agents hitherto employed 

in the treatment of leukemias have been noxious agents 
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particularly lethal to cells in the process of multi

plication. Their use has been directed toward the destr

uction of the leukemia cells in the hope that a suffic

ient differential effect will be maintained so that the 

toxic action of these agents on the ab•ormal cell will 

be lethal and any deleterious effect on normal tissue 

will be minimal. In the rationale behind all such forms 

of treatment there is a tacit assumption that the 

process is neoplastic. 

With ACTH and Cortisone for the first time remiss

ions in leukemia can be produced by steroids which are 

apparently normal products of the complex pattern of 

adrenal cortical activity. Although the administration 

of these hormones in the acute leukemias of children 

results in side effects which are evidence of either a 

distortion or over-activity of their normal physiologic 

function; in their action on the hemopoietic and 

lymphoid tissue, temporarily at least, they appear to 

supply or mediate the production of a substance necess

ary for normal activity. 

Spontaneous remissions particularly following 

severe infections which have been noted in the past 

are probably the result of increased adrenal cortical 

function. Frequently in the first few days after a 

child with leukemia is admitted to the hospital there 
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is a change toward normal in the peripheral _blood be

fore an; specific treatment is institute�reports 

Snelling et. al. (25). As this is a period in which 

the child is adjusting to a new enviornment and when 

numerous therapeutic and diagnostic proceedures are 

employed, this temporary improvement might be explained 

on the basis of a stress reaction inducing some degree 

of increased adrenal cortical activity. 

It may be postulated that, as a part of the effect 

of the increased physiologic activity of the adrenal 

cortical steroids in<luced or supplied by the hormone 

therapy, a milieu is produced which is so unfavorable 

to the leukemic cells that they are destroyed. There 

is considerable e�ddence to su�port this concept. There 

is no flooding into the peripheral circulation of 

maturing or adult white cells proportional to the 

disappearance of the· leukemic forms from the periph

eral circulation, or bone marrow, or in the size of 

the lymph nodes, spleen and liver. Repeated marrow 

aspirations prior to and during the administration of 

the hormones indicate that there is a marked decrease 

in the total nucleated cell population of the marrow 

coincident with a decrease in the proportion of blasts 

and subsequently there is a reappearance of normal 

marrow constituents and a rise in the total nucleated 
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count toward normal. Chemical studies by Pearson et. al. 

(26) find that the relative increase in excretion of

uric acid and creatine appears to be proportional to 

the disappearance of leukemic cells and indicate a 

considerable breakdown of leukemic tissue. What�ver 

the mechanism may be, there is considerable evidence, 

particularly in the earl¥ stages of the hormone therapy, 

that there is a massive dissolution of leukemic tissue. 

From a therapeutic aspect, the disappointing 

feature of ACTH and Cortisone therapy is the evanescent 

nature of the remission and the sluggish or refractory 

response to further treatment. This .may indicate an 

antihormone effect. There is some clinical evidence 

to support this idea as the side effects of ACTH or 

Cortisone therapy do not appear to be so marked during 

periods of retreatment. Chase (27) and Gordon (28) have 

adduced experimental evidence that antihormones against 

purified adrenocorticaltropic hormone can be demons

trated in the mouse and rat following administration 

of the ho�mona. However� if leukemia is fundamentally 

a neoplastic process i� may be that after a shorter or 

longer period of _time the leukemic cells become adapted 

to the altered environment with progression of the 

disease to its ultimate termination.-

(19)



A more optimistic concept, which to da�e has 

little evidence to support it, is that the leukemias 

are not neoplastic processes but rather they represent 

a defeciency or block at some stage in development or 

maturation of the white blood cells. In an attempt to 

compensate for the deficiency of normal mature white 

cells, there is an outpouring of abnormal immature 

forms. To fit in with this hypothesis, the action of 

ACTH and Cortisone may be explained by the assumption 

that at some stage ·of the complex metabolic change ind

uced by the ad�inistration of these hormones, tempor

arily at least, a hypothetic maturation factor is 

supplied in sufficient quantities to initiate normal 

development of the white cells. Coincident with this 

there is an elimination and destruction of the unuseable 

and imperfect immature cells. 

An observation impossible to explain is the wide 

variations from case to case in the reaction to the 

hor�ones, both in regard to side effects and hematologic 

response. Dosage in the individual case was in main 

based upon the eosinophile response. An attempt in many 

of the _patients treated with these hormones, was made

during treatment to adjust the dosage at a level which 

maintained the peripheral circulation free of eosino-

. ( 20) 



philes. In those children who initially showed only one 

or two eosinophiles per cubic millimeter, this criterion 

was obviously of little use. 

The side effects in most children were in most 

cases, relatively unimportant, and were apparently 

tolerated well. 

In the reaction following the first flush ot

enthusiasm,_for this new method of app�oach to the 

leukemia problem, one is apt to minimize the advance 

that has been achieved. There is little doubt that in 

the leukemias of children, with the administration of 

ACTH or Cortisone, more complete hematologic and clin

ical remissions can be obtained in a higher percentage 

of patients, with less toxic effects than with any 

other therapeutic agents thus far employed. The relief 

of anemia, thrombocytopenia and leukopenia often 

brought about by ACTH and Cortisone therapy suggests 

that in cont�adistinction to other forms of therapy in 

white cell proliferation, the action is myelostimulatory 

rather than myelosuppressive. This is of considerable 

advantage in the treatment of cases displaying deficient 

bone marrows, whether due to primary disease or previous 

therapy. Although �he temporary nature of the remission 

is disappointing, an invaluable tool has been added to 

the armamentarium of the investigator. Because of the 
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prompt clinical improvement which may occur in the 

patient with acute lymphooytic or granulocytic leukemia 

ACTH and Cortisone may be considered an important 

adjunc·t in the therapy of the above acute leukemias. 

SUMMARY 

Because of the experimental work by Heilman and 

Kendall {l), who had observed temporary regression of 

a lymphoid tumpr in mice with administration of Cortisone, 

Murphy and Sturm (2} who reported protection against 

transplanted leukemia in rats by the administration 

of adrenal cortical hormones and ACTH, and Forsham and 

Finch (4), who showed that, in the human, the administ

ration of ACTH resulted in an increase in the circulat

ing neutrophils and a decrease in the circulating 

lymphocytes and eosinophils, attention was focused on 

the possibilities of using ACTH and Cortisone in the 

treatment of leukemia. ACTH was first used by Pearson 

et. al. (5)' and Farber et. al. (6) in 1949. 

The acute ly:m.phocytic leukemias, which are by far 

the most common tjpe. in_childhood, respond best to 

therapy by ACTH and Cortisone. Out of 178 cases of 

acute lymph6cytlc leukemia reported in this treatise, 

104 or 58.u per cent showed evidence of hematological 

remission. m Only one cas� which was reported by 
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Darte et. al. (15) was apparentl� worse' after therapy 

with these hormones. The length of remissions varied 

considerably, but generally speaking, were brief. 

Farber (J.4,) reports that in 30 of 39 patients who 

experienced complete remissions, the average duration 

was from two to ten weeks, while in the other nine 

patients the length of remission varied from ten to 

twenty one weeks in duration. Franklin's (16) results 

of 24 cases which showed remissions were similiar to 

those of Farber. 

The response of acute granulocytic leukemia to 

therapy by ACTH and Cortisone is much more variable. 

Remissions occur less frequently and a more frequent 

number of patients are apparently made worse by therapy 

with these hor�ones. 

The acute monocytic forms of leukemia are almost 

completely refractory to ACTH and Cortisone therapy, 

although there is one case reported in the literature 

by Kinsel (10}, in which a clinical remission was com

plete. As in acute granulocytic leukem1A, the disease 

process,ma-y be aggravated by therapy with these hormones. 

Reversion of the leukemic processes are usually 

accompanied by increased bone marrow activity as evid

enced by an increase in the numbers 0£ granulocytes, 

reticulocytes, red cells and platelets in the peripheral 
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circulation. Usually the first indication in the periph

eral blood is an increa.$e in the re.ticulocytes and 

platelets. Clinical remissions occur more frequently 

than hematological remissions. 

In general when the initial white count was raised 

in a leukemic patient, in favorable responses to treat

ment with these hormones, there was a prompt fall to 

subnormal and a gradual rise to normal levels, whereas 

when the initial white counts were low, there was a 

gradual rise to normal levels. Disappearance of most 

of the primitive torms of leukocyte.usually occurs in 

those who have remissions of varying degrees, with 

reversion of the differential formula to normal. 

Parallel changes occur in serial bone marrow studies. 

Previously treated patients and untreated patients 

usually respond about the same to treatment with ACTH 

or Cortisone. All other types of treatment against the 

acute leukemias tend to be myelosuppressive, whereas 

these hormones either tend to stimulate bone marrow 

activity, or tend to eliminate the supressive action 

of the leukemic cells on the bone marrow by de'stroying 

them. 

The non specific effects which occurred with the 

treatment of acute leukemia with ACTH and Cortisone 
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were the increase in appetite, and a decrease in pain, 

night sweats, fever, skin findings and skin symptoms. 

The effects of these hormones on the hematopoietic 

system in human with no disease process are a decrease 

in the circulating eosinophiles, a primary decrease 

in the lyt'l'lPh.ocytes which later under continued ACTH or 

Cortisone administration returns to pre-treatment base 

line levels, a distinct tendency for the polymorpho

nuclear c·ount to rise 50 to 100 per cent above the base 

line level, a rise in the red blood count to normal 

levels it the count is low initially, with a reticule-· 

cytosis, and an increase in the platelet count if the 

platelet count is initially low. The most sensitive 

test of adrenal cortical stimulation is the eosinophil 

count in the peripheral blood. This decreases markedly 

when ACTH is administered arid is a rough and ready 

guide of adequate ACTH stimulation. ·aenerally, there 

is very little, if, any change in the clinical status of 

a patient if the dose is such that the eosinophil count 

does not drop. 

The most important feature of this review is the 

fact that remissions of an important degree c-an _be 

induced in the acute leukemias of children and adults 

by the administration of ACTH or Cortisone. W1:th ACTH 
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and Cortisone for the first time remissions in leukemia 

can be produced b1 st�roids which are apparently normal 

products of the complex pattern of adrenal cortical 

activity. Although the administration of these hormones 

in the acute leukemias of children results in side 

effects which are evidence of either a distortion or 

over-activity of their normal physiologic function, 

in their action on the hemopoietic and lymphoid tissue, 

.temporarily at least, they appear to supply or mediate 

the production of a substance necessary for normal 

activity. 

It may be postulated that, as a part of the effect 

of the increased physiologic activity of the adrenal 

cortical steroids induced or supplied by the hormone 

therapy, a situation is produced which is so unfavor

able to the leukemic cells that they are destroyed. 

Chemical studies by Pearson et. al. (26) find that the 

relative increase i� excretion of uric acid and crea

tine appears to be proportional to the disappearance of 

leukemic cells and indicate a considerable breakdown of 

leukemic tissue. Whatever the mechanism may be, there 

is considerable evidence, particularly in the early 

stages of the hormone therapy, that there is a massive 

dissolution of leukemic tissue. 
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From a therapeutic aspect, the disappointing 

feature of ACTH and Cortisone therapy is the evanescent 

nature of the remission and the sluggish or refractory 

response to further treatment. This may indicate an 

antihormone effect. However.:, if leukemia is fundamentally 

a neoplastic process it may be that after a shorter or 

longer period of time the leukemic cells become adapted 

to the altered environment with progress of the disease 

to its ultimate termination. A more optimistic concept, 

which to date has little evidence to support it, is that 

the leukemias are not neoplastic processes but rather 

they represent a defeciency or block at some stage in 

development or maturation of the white blood cells. In 

an attempt to compensate for the defeciency of normal 

mature white cells, there ·is an outpouring of abnormal 

irmnature forms. To flt in with this hypothesis, the 

action of ACTH and Cortisone may be explained by the 

assumption that at some s�age of the complex metabolic 

change induced by the administration of these hormones, 

temporarily at least, a hypothetic maturation factor is 

supplied in sufficient quantities to initiate normal 

development of the white cells. Coincident with this 

there is an elimination and destruction of the unuseable 

and imperfect immature cells. 
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An observation impossible to explain is the wide 

variations from case to case in the reaction to the 

hormones, both in regard to side effects and hematologic 

response. The side effects in most children were relat

ively unimportant and were apparently tolerated well. 

In the reaction following the first flush of 

enthusiasm for this new method of approach to the leuk

emia problem, one is apt to minimize the advance that 

has been achieved. There is little doubt that in the 

leukemias of children, with the administration of ACTH 

or Cortisone, more complete remissions can be obtained 

in a hieher percentage of patients with less toxic 

effects than with and other therapeutic agents thus far 

employed. The relief of anemia, thrombocytopenia and 

leukopenia often brought about by AC�H and Cortisone 

therapy suggests that in contradistinction to other forms 

of therapy in white cell proliferation, the action is 

myelostimalatory rather than myelosuppressive. This is 

of considerable advantage in the treatment of cases 

displaying deficient bone marrows, whether due to 

primary disease or-·to previous therapy. Although the 

temporary nature of the remission i� disappointing, an 

invaluable tool has been added to the armamentariwn of 

investigator and physician. 
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CONCLUSIONS 

l. In this treatise, I have reviewed the literature

on the effects of ACTH and Cortisone on patients with 

acute leukemia. 

2. Acute lymphocytic leukemias respond best to therapy

with these hormones. The response of acute granulocytic 

is more variable, and in some cases there seems to be 

an apparent intensification of the leukemic process 

upon administration or these hormones. Acute monocytic 

leukemias respond very poorly to therapy. 

3. The response of the normal hemato)oietic system to

administration of ACTH and Cortisone is discussed. 

4. Two possible theories on the mechanism of action

of these hormones on the leukemic process are discussed. 

5. ACTH and Cortisone often relieves the anemia, thrombo

cytopenia and leu.kopenia which is brought about by 

either other therapy or the leukemic process,. and there

fore.is an important adjunct in the therapy or the 

acute leukemias. 

6. The life of the leukemic patient is prolonged and the

patient is temporarily relieved of the distressing 
-t� 

symptoms that occur with the acute leukemias,inJfavor-

able responses to this hormonal therapy� however the 

patient eventually becomes resistant to therapy and dies. 

( 29)
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