
AMERICAN RHEUMATISM ASSOCIATION

PROCEEDINGS OF THE ANNUAL MEETING, 1950

The annual meeting of the American Rheumatism Association was held at
San Francisco, California, on June 23 and 24, 1950. The presidential address was
delivered by Dr. T. Duckett Jones of New York. Abstracts of the twenty-two
papers and summaries of the discussions thereon are printed below, together with
the final panel discussion on " Cortisone and ACTH in Rheumatic Disease ".

Further Studies in Ground Substances. By KARL MEYER and MAURICE M. RAPPORT,
New York.

Five apparently distinct mucopolysaccharides have thus far been isolated and are
presumed to be present as components of the ground substances of connective tissue.
They are:

(1) Hyaluronic acid. It was obtained from embryonal tissue, mesodermal tumours,
skin and normal and pathological synovial fluid. It apparently is not present
in heart valves, the large blood vessels and tendons. (A small amount of the
acid isolated in one instance from tendon is thought to have originated from
the same tendon sheaths present in the material.)

(2) Chondroitin sulphate, isolated only from hyaline cartilage, [oc] D-30°.
(3) A sulphate ester rapidly hydrolysed by testicular hyaluronidase, [oc] D-20°.

This ester was obtained from umbilical cord, tendon, and heart valves. It
occurs as a protein complex and presumably is responsible for some of the histo-
logical reactions in connective tissue attributed to hyaluronic acid.

(4) A sulphate ester resistant to testicular hyaluronidase, [oc] D-50°. This was
isolated from skin, tendon, and heart valves. It appears to be absent from
umbilical cord.

(5) The sulphate ester of the cornea, [oc] D-56°. This compound appears to be a
mono-sulphate ester of hyaluronic acid.

Discussion.-DR. WALTER BAUER (Boston, Mass.): I think we again owe a vote of gratitude
to Dr. Meyer. I am sure we all agree that studies of the type he has reported this morning are
most essential ifwe are to extend our knowledge of the rheumatic diseases. It becomes increasingly
apparent that without a more thorough knowledge of mesenchymal tissue we shall continue to
be handicapped in understanding those diseases in which this is primarily affected. The efforts
of our group in this regard have been very feeble as compared with those of Dr. Meyer. I can
report that we have succeeded in isolating hyaluronic acid from human skin in an individual with
myxoedema.

Electrophoretic Pattern of Plasma Proteins in Rheumatoid Arthritis. By W. D. ROBINSON,
I. F. DUFF, W. D. BLOCK, and P. W. FOSTER, Ann Arbor, Mich.

Most patients with rheumatoid arthritis present a definite abnormality of plasma
protein patterns as determined by electrophoretic and related methods. These consist
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384 ANNALS OF THE RHEUMATIC DISEASES
of a decrease in albumin, and an increase in fibrinogen and globulin components. The net
result is usually an increase in total protein with a reversal of the true albumin/globulin
ratio. In the globulin fraction, increases are most marked in the a, and y components.
During administration ofACTH and cortisone, the plasma proteins show a definite change
in the direction of a more normal pattern, but the rate of change and duration of effect
varies from one component to another.

Discussion.-DR. WALTER BAUER (Boston, Mass.): For the past ten years we have been
interested in this same problem. The work has been done for the most part under the direction
of Dr. Gertrude Perlmann. I will show a few charts illustrating our findings which are very similar
to those reported by Dr. Robinson.

As shown in Table I, we have determined electrophoretically the distribution of proteins in the
plasma ofrheumatoid arthritis patients as compared with that of normal subjects. I will not review
the data in detail, but in these three instances they are much the same as those reported.

Table II shows the distribution of proteins in plasma, serum, and synovial fluid of patient J.B.
I shall comment further on the changes seen in synovial fluid, which vary with the stage of the
disease at which the fluid is examined. They are quite different in traumatic effusions.

Fig. 1 illustrates the protein fractions found in the serum and synovial fluid of a patient with
rheumatoid arthritis. Early in the disease the albumin fraction usually equals or exceeds that
of the serum, but this is not so in this particular instance. They globulin is greater in the synovial
fluid than in the serum.

TABLE I

ELECTROPHORETIC DISTRIBUTION OF PROTEINS IN PLASMA OF
RHEUMATOID ARTHRITIS PATIENTS

Concentration Mobilities
PlasmaTotal_______

in per cent. as cm2. volt-1. sec-1. 10-5
Plasma TotalISedimen-

Protein Albu- Globulins Albu- Globulins tation
(g. per min min -- Rate
100 mI.) a, a21 f y a, a2 fi p y mm./min.

Normal - 56- 5 4-01 8-3 13-7 5-2 11-4 6-7 5 4 4-2 3-2 2-4 1-2 0-05-0-4
(A.M.)

8/12/43 7-07 50-0 8-2 15-1 12-1 6-0 8-66 6-7 5-4 4-5 3-2 2-4 1-2 1-00
(G.M.)

9/23/43 7-13 44 0 6-5 10-0 13-3 9-7 16-5 6-6 5-6 4-2 3 -0 1-8 1-4 1-06
(G.H.)

1/22/43 7-87 31-4 7 8 13-2 10 7 11-2 25-8 6-6 5-5 4-3 3 1 2-3 1-3 1-52

Buffer: Na-diethylbarbiturate, pH 8.6 P/2 0- 1 2 5 per cent. protein

TABLE II

ELECTROPHORETIC DISTRIBUTION OF PROTEINS IN PLASMA,
SERUM, AND SYNOVIAL FLUID

(Rheumatoid arthritis patient, J.B., March, 1943)

Concentration Mobilities
in per cent. as cm2. volt-1. sec-1. 10-5

Fluid Total Sedimen-
Tested Protein Albu- Globulins Albu- Globulins Hyalu- tation

(g. per min _ min ronic Rate
100 ml.) a, a2 jS ly a1 a2 Y acid mm./min.

Plasma .. 6-81 56-6 4-4 9 -7 9-5 4-7 15-1 6-4 5-2 4-8 3-1 2-1 1-2 - 0-14

Serum . 7 -25 57 -2 5-1 9-7 12-1 - 15-9 6-6 5-4 4-5 3-1 - 1-3 -

SynovialI
Fluid. 5-52 45-0 3-2 4-8 6-7 - 40- 3 6-7 5-6 4-5 3-4 - 1-2 9- 6

Buffer: Na-diethylbarbiturate, pH 8-6 P/2 0-1 2-5 per cent. protein
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AMERICAN RHEUMATISM ASSOCIATION

Serum

Synovial Fluid

FIG. 1.-Electrophoretic
patterns of serum and
synovial fluid of a
patient with rheuma-
toid arthritis (J.Ba.).

OL

Synovial Fluid

FIG. 2.-Electrophoretic
patterns of serum and
synovial fluid of a

patient with rheuma-
toid arthritis (Gl.Hu.).
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ANNALS OF THE RHEUMATIC DISEASES
Fig. 2 illustrates the

protein fractions of the
serum and synovial fluid
(determined electrophoretic-
ally) of a patient with
rheumatoid arthritis. Later
in the disease one notes that
the albumin fraction is
lower in the synovial fluid
than in the serum and that
the

y globulin fractions are

approximately the same.

Fig. 3 shows the protein
_ d fractions found in the serum

aL4- and synovial fluid of a

Serum patient with traumatic
arthritis; in this case the
albumin fraction is present
in greater concentration in
the fluid than in the serum.
In this case we were also
able to demonstrate the
presence of hyaluronic acid,
detected on the basis of its
mobility and electrophor-
etic separation.

Fig. 4 (opposite) shows
the protein changes which
ensue when ACTH is
administered. This 14-
year-old female patient was

0 ( >--> d followed for 8 years; she
had suffered from arthritis

Joint Fluid for the previous 18 months.
During the first 2 years her

Serum ALB a2 3 y rheumatoid arthritis was
Fluid *823 l 05 l*69 |Il *75 l *I13 active. Then followed a

Fu_ 7 natural remission lasting
one and a half years, after

FIG. 3.-Electrophoretic patterns in traumatic arthritis. which the disease became
active again. During the

five and a half year period ending in 1947 serum protein changes of the type reported were observed.
When ACTH was administered the serum protein fractions became normal in a matter of days.
When an exacerbation took place after ACTH withdrawal, the serum protein fractions became
abnormal in a few days.

The Effect of Glucuronic Acid on Serum Lipid and Protein Fractions in Diseases of the
Mesenchyme. By IRVING LEINWAND, New York.

Simultaneous studies on the electrophoretic pattern of the serum proteins and serum
lipids were performed on a total of 33 patients with disease of the mesenchyme. Albumin,
a, P,. and y globulin fractions were determined before and after ether extraction. The
total lipids, fatty acids, lipid phosphorus, and cholesterol determinations were done on the
same specimens. Variations in the protein pattern were observed in the following diseases
in order of their increased variations:

rheumatoid arthritis, disseminated lupus erythematosus,
rheumatic fever, dermatomyositis,
scleroderma, erythema nodosum.

It was noted that the lipid and cholesterol levels were higher in the group with rheumatoid
arthritis than in the other groups. Multiple studies were done on patients before and
after the administration of glucuronic acid (glucuronolactone). The variations are
demonstrated on graphs. Clinically, the results were excellent in about 50 per cent.
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FIG. 4.-Patient J. A., aged 14 years. Course of disease 1942-50.

of the twelve cases to whom it was administered. The effect on the protein patterns
was inconclusive. However, these studies provided some information regarding the
relationship of the lipid fractions to each other and to the protein fractions. The r6le
of glucuronic acid in the treatment of the diseases of the mesenchyme is as yet obscure,
but deserves further study.

Discussion.-DR. Louis SCHAEFER (New York): Dr. Adlersberg of New York had been
asked to open this discussion but is unable to be here to-day. Inasmuch as we worked this problem
together for the past year, the Chairman has kindly consented to let me speak in his stead.

I will confine my remarks only to that part of Dr. Leinwand's paper in which the lipids were
involved, because that was the subject in which we were interested. I have two points to make.
First, you will recall that Dr. Leinwand noted that of all the mesenchymal diseases rheumatoid
arthritis was the one most consistently accompanied by an elevated serum cholesterol. I found
the values for cholesterol in about twenty of our rheumatoids all to be higher than the average, thus
confirming Dr. Leinwand's observation. Secondly, we had the opportunity of studying the lipid
changes in a number of mesenchymal diseases after the administration of cortisone. Although
the changes after glucuronic acid were not constant, we found that after cortisone they were quite
constant if cortisone were administered for a considerable length of time. We found that in
eighteen patients with quite a variety of diseases there was a consistent increase in total and esterified
cholesterol, a consistent increase in the phospholipid, and a very marked decrease in the neutral fat.

A slide was shown of a patient with disseminated lupus, illustrating the average change of the
entire group of patients. He received cortisone for 27 days. After an initial very small drop in
total cholesterol and esters there was a rise which continued for as long as cortisone was continued.
At the same time the phospholipid rose and the neutral fat showed a marked drop. This picture
is not different from that which Dr. Leinwand observed in two of his patients in whom he used
glucuronic acid, and it gives rise to some speculation as to a possible similarity of mechanisms,
in rheumatic diseases of this type, between glucuronic acid and its analogues and cortisone.

DR. WALTER BAUER (Boston, Mass.): We have never noted substantial and lasting improvement
in any of the mesenchymal tissue diseases when treated with glucuronic acid.

DR. CHARLEY SMYTH (Denver, Col.) : I think it is of historical interest that about 5 years ago
Dr. Earl A. Peterman, in Detroit, suggested that glucuronic acid might be of some therapeutic
value in the group of rheumatic diseases. We were able to obtain some glucuronic acid lactone
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388ANNALS OF THE RHEUMATIC DISEASES
and treated five patients, carefully controlled from a clinical standpoint, over periods ranging from
2 to 6 months, and were unable to observe any definite clinical improvement.

DR. CHARLEs RAGAN (New York): I should like to say that, in our experience, as far as the
cholesterol fractions following the administration of ACTH and cortisone are concerned, the results
have been extremely variable and have not followed a particular pattern. Our experience with
glucuronic acid has been exactly similar to that of Dr. Bauer. There has been no effect on the
disease entities treated.

DR. LEINWAND: I hope I was not misunderstood. I was not making any claims for any cures
and thought I made that clear in my paper.

I noted that in some cases there was an improvement which coincided with the administration
of treatment. I did not say that the improvement was due to the treatment. In regard to the lipid
and protein fractions, I might say that we have been checking some data with the use of ACTH,
and at the present time I can agree with Dr. Ragan that the results are variable. There certainly
is no definite effect anywhere from one week to ten weeks after the administration, with or without
maintenance therapy.

A Vascular Lesion Observed in Rheumatoid Arthritis. By JOSEPH J. BuNIM, LEON SOKOLOFF,
andSIGMUND L. WILENS, New York.

A study of striated muscle from 57 cases of rheumatoid arthritis has disclosed inflam-

matory changes of arteries in five instances. Vascular lesions were not observed in

111 specimens of striated muscle from non-rheumatoid cases; 55 with other forms of

arthritis, six with subacute bacterial endocarditis, and fifty with miscellaneous conditions.
The arteritis of rheumatoid arthritis resembles non-infectious arteritis of other types in
some respects and differs in others. Necrosis of collagen and intramural vascularization
do not appear to be important manifestations. Except for these two differences, the
lesion otherwise resembles the arteritis seen in association with rheumatic fever. The

lesion, although not possessing distinctive histologic characteristics, is believed to be a

specific manifestation of rheumatoid arthritis because it does not occur in striated muscle
in other conditions; the histological features of the inflammatory reaction are fairly
constant and the process is limited to very small arteries.

Discussion.-DR. WALTER BAUER (Boston, Mass.): Dr. Bunim's paper is very interesting and
very enlightening. I cannot, however, share his view that the type of arteritis he has described is
specific for rheumatoid arthritis. I think Dr. J. Peter Kulka, the pathologist in our group, can
demonstrate vascular lesions of this type not only in rheumatoid arthritis, but also in periarteritis
nodosa and lupus erythematosus disseminatus. In fact, we have autopsied cases on which, if
judged solely on the bases of the pathological studies, one is unable to make an absolute diagnosis.
One of these cases exhibits the pathological features considered characteristic of three diseases-
rheumatoid arthritis, rheumatic fever, andperiarteritis nodosa.

It is very important that we appreciate that the degree of vasculitis seen in rheumatoid arthritis
varies greatly, and at times these lesions are of the type described by Dr. Bunim.

We should not consider this type of vasculitis as specific for rheumatoid arthritis. We have all
had the misfortune of mislabelling patients of the type studied by Dr. Bunim. The most recent
one seen by our group came to post-mortem examination only a few weeks ago. The patient,
a 65-year-old woman, had been under observation for three and a half years. We first saw her
7 months after the onset of her illness. On the basis of our clinical findings, including x rays,
we were convinced that she had rheumatoid arthritis. At autopsy we found a diffuse generalized
vasculitis.

DR. J. F. RINEHART (San Francisco, Calif.): I think this report is of much interest. I would
be inclined to agree with Dr. Bauer that the lesion is not specific, but the very fact that this lesion
was found in five out of fifty or sixty cases in a very small sample of muscle, is, I feel, significant.
I do not think it is purely a coincidental finding. I have seen similar lesions in rheumatoid arthritis,
not by deliberate sampling of muscle but in various situations. I think the lesion probably has
some significance. It perhaps bears the closest relationship in appearance to the type of reaction
that one sees in cases that have had sulphonamide sensitivity reactions.

One of the most attractive slides Dr. Bunim showed, that lovely Weigert-Van Gieson prepara-
tion, was not convincing to me. I could not see much more than a mild arteriosclerotic change
in that slide. Perhaps with a haematoxylin and eosin stain, the inflammatory element might have
been more evident.

There is no doubt that vascular lesions do occur in rheumatoid arthritis. The question is
whether they are incidental. I think probably they are not. Do they bear some relationship to
the process ? If so, it is perhaps another indication of some type of allergic vascular injury.
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AMERICAN RHEUMATISM ASSOCIATION
DR. WALTER BAUER (Boston, Mass.): The important point brought out by Dr. Bunim this

morning is that vasculitis is a manifestation of rheumatoid arthritis and that the degree of vasculitis
varies greatly from patient to patient. In an occasional patient it may be widespread and severe.
What that means in terms of the relationship of this disease to other mesenchymal tissue diseases
is the interesting question that remains unanswered.

DR. CHARLES RAGAN (New York): I should like to say a word for the record, and Dr. Bunim
knows about this : In our experience, patients with rheumatoid arthritis with nodules have
invariably had a positive streptococcus agglutination. This one case of his who had a doubtful
streptococcus agglutination has not been duplicated in our experience.

DR. BUNIM: I would agree with the second statement made by Dr. Bauer, that the main point
we wish to make in this presentation is that we have encountered the vascular lesion in the skeletal
muscle of patients with rheumatoid arthritis not formerly emphasized, or even, as far as we know,
described. There is no question that the histological appearance of this lesion cannot invariably
be distinguished from that seen in periarteritis nodosum, lupus erythematosus, or rheumatic fever.
There are many similarities. However, there are some differences, and I think we might mention
them. In none of these cases did we find the eosinophilic infiltrations one sees in periarteritis;
in none did we find aneurysmal formation, and in none thrombosis. Those are characteristics
which one sees frequently in periarteritis but which we have not encountered. Incidentally, none
of these is seen in rheumatic fever. Although thrombosis is seen in lupus erythematosus, eosino-
philic changes are not.

There is another difference between rheumatic fever on the one hand, and rheumatoid arthritis
on the other, and that is that we have not encountered any intramural vascularization. Most
important, we have seen, at least in these six cases, a paucity of collagen alteration (fibrinoid
changes).

The important thing we found in our series was that these changes were not observed in Ill
control cases, and in those 111 cases we included 55 patients with other types of arthritis, two
with lupus erythematosus, and a goodly number with both active and inactive rheumatic fever.

The Muscle, Nerve, and Synovial Changes in Lupus Erythematosus. By EDWARD W.
LOWMAN, Rochester, Minn.

This paper, with the discussion which followed, is to be printed in full in the March,
1951, issue of this Journal.

The Effect of Cortisone on Muscle Lesions and Rheumatoid Nodules in Patients with
Rheumatoid Arthritis. By BERNARD M. NORCROSS, L. MAXWELL LOCKIE,
ANTHONY G. CONSTANTINE, and ROBERT H. STEIN, Buffalo, N. Y.

Skeletal muscle obtained by biopsy of deltoid or gastrocnemius muscles was subjected
to careful histologic study in a group of more than 25 patients with rheumatic disease.
While the muscular infiltrates and the associated change in the muscle fibres are probably
not specific for rheumatoid arthritis, we believed that it would be important to determine
any alteration in these lesions produced by cortisone therapy. Specimens were obtained
before and after cortisone treatment. Only those patients in whom significant pathologic
changes were observed in the muscles were used for evaluation of possible cortisone
effect. In several patients there appeared to be a definite alteration in the nodular
infiltrates and the state of the muscle fibres. Rheumatoid nodules were also removed
and studied during cortisone administration in several patients. These changes were
demonstrated in microphotographs.

Discussion.-DR. DAVID H. KLING (Los Angeles, Calif.): This paper is a splendid presentation
of a difficult subject. When cortisone became available, I also tried to study its effect on muscle
lesions. Characteristic infiltrations were found in only one out of three patients with active
rheumatoid arthritis. Since Dr. Ragan and his associates have pointed out that healing is delayed
by cortisone and ACTH, muscle biopsies seemed too risky for the information gained.

I have therefore studied the effect of cortisone on synovial effusions. Serial aspirations are
easy and harmless to obtain. [Two slides were shown to demonstrate the influence of cortisone
on the cellular components of synovial effusions.] One patient with rheumatoid arthritis of
6 years' duration had bilateral effusions of the knees. One smear was prepared from the left knee
before cortisone was given. Numerous cells were seen with the prevalence of polynuclear leuko-
cytes. A second smear was obtained from the same joint after daily administration of 200 mg.
cortisone for 5 days. The number of cells was greatly reduced. Mononuclear cells and lympho-
cytes predominated. One day after this aspiration, the effusion in both knees was absorbed.
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ANNALS OF THE RHEUMATIC DISEASES
After the dose of cortisone was reduced, the effusions recurred and the total and differential cell
count reverted to pre-treatment values. This case represents inflammatory changes in the synovial
membrane which are reversible by cortisone.
A second slide was obtained from an effusion of the shoulder joint of a patient with severe

rheumatoid arthritis of 18 years' duration. Radiographs showed extensive destruction of the
articular surfaces of numerous joints. On many occasions the aspirated fluid was haemorrhagic
and contained large amounts of detritus with cholesterol crystals and lipoids. The total number
of leukocytes was small and macrophages were prevalent. Even after administration of high
doses of cortisone (up to 300 mg.) for prolonged periods, the effusions persisted. They were not
grossly haemorrhagic, but still contained detritus of the same composition as before treatment.
In this case the effusions were chiefly the product of tissue destruction, and therefore not reversible
by cortisone or any other medication.

DR. JOSEPH J. BUNIM (New York): I am very happy that Dr. Norcross and his associates have
made this study. We also have contemplated such a study, but were unable to establish the same
rapport with our patients since they refused to submit to a series of muscle biopsies.

I will show one slide which emphasizes once again that this lymphocytic aggregate is not specific
for rheumatoid arthritis, but that there is a quantitative difference between patients with rheumatoid
arthritis and the controls, in that in the biopsies of rheumatoid patients, 42 per cent. were found
to have five nodules per unit volume of muscle, 22 per cent. had three or four nodules, and in 34 per
cent. we found only one nodule. Apparently the Buffalo workers, by the use of cortisone, have
converted patients from the state typical of rheumatoid arthritis to one more closely approxi-
mating to that of the normal controls.

The other point I should like to make is that we, too, wondered about the relationship between
these lymphocytic infiltrates and adrenocortical insufficiency. Our group has done a,drenalectomies
in the manner described by Dr. Selye, giving rats excessive units of desoxycorticosterone acetate
and sodium chloride intake, and hoped to induce the formation of these lymphocytic aggregates
in the skeletal muscle of the rat. We failed in every instance. Not only did we fail to produce
these lesions, but we also failed to obtain any instances of arthritis.

It may be of interest to those who may contemplate such a study that we also have failed to
protect mice from developing arthritis with pleuro-pneumonia-like organisms by pre-treating them
with ACTH and cortisone.

As far as subcutaneous nodules are concerned, we, too, have noticed the nodule diminish
in size or even disappear, but we have been unable to detect any histological differences in the
subcutaneous nodule removed before treatment, during treatment with ACTH, and after the drug
was administered.

DR. NORCROSS: We feel it is too early to make any positive statement. However, we do feel
that there is a very definite beneficial effect of cortisone on this inflammatory lesion. As far as the
subcutaneous nodule is concerned, I am unwilling to make any definite statement.

For the record, several patients had six operative procedures during the period of cortisone
administration and there was no evidence of delay or difficulty in healing of any of the incisions.

As other reporters have emphasized in the past, there was no apparent correlation of the presence
of these lesions with the duration, activity or severity of the arthritis.

Salicylate Administration in Relation to Activity in Rheumatic Fever. By E. E. FISCHEL,
New York.

It is generally agreed that salicylates are of benefit in acute rheumatic fever. However,
it is believed that salicylates have no effect on cardiac lesions and that withdrawal from
salicylates is desirable before the patient is allowed up. This view frequently leads to
the omission of salicylates in the presence of rheumatic carditis without arthralgia, or to
the inadequate administration of the drug. Furthermore, in subsiding acute rheumatic
fever, the practice of withdrawing salicylates to determine the presence of continuing
activity may result in an exacerbation of the disease which in itself may be hazardous
and unnecessarily prolong the patient's stay in hospital. Evidence derived from clinical
studies, the erythrocyte sedimentation rate, and serum complement level, during and after
salicylate administration, indicates that a distinct anti-inflammatory effect is being exerted
rather than a " masking " of rheumatic activity.

Discussion.-DR. WALTER BAUER (Boston, Mass.): Dr. Fischel's report comes at a most appro-
priate time and we should all take heed. I have always believed that salicylates when used in full
doses have a very definite effect on the exudative phase of the lesion of rheumatic fever, although
I cannot prove it. The best evidence favouring such an interpretation is the rapidity with which
a prolonged PR interval returns to normal when full doses of salicylates are administered. This
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AMERICAN RHEUMATISM ASSOCIATION
has been demonstrated by Dr. Robert L. Levy and others, and has been observed by some of us
who employ salicylates in the manner advocated by Dr. Fischel.

Salicylate has a place in the treatment of rheumatoid arthritis, if administered in full doses
and maintained. I do not wish to imply that it is a curative agent, but it permits the carrying out
of a good physiotherapy programme and helps prevent contractures and other types of deformity.

DR. T. DucKErr JONES (New York): I am as guilty as anyone working in rheumatic fever
concerning statements about the response of the rheumatic disease syndrome to salicylates. I have
been dismayed by the fact that on massive doses of salicylates and with adequate salicyl blood
levels rheumatic fever patients can and do develop pericarditis and progress to a fatal termination.

I am well aware of the beautiful instances of escape phenomena, or whatever they may be, so
well documented by Dr. Fischel. I also am aware that I know little about the recovery process
in rheumatic fever. It has been my impression that it is very difficult to determine when you can
withdraw salicylates without this type of reaction. The time of the appearance of these reactions
varies from 2 to 3 weeks just as the cycles of rheumatic fever may vary. Most of the reactions
are of short duration. The clinical manifestations and frequently the laboratory abnormalities
may revert to a normal level comparatively quickly.

I do not know whether it is beneficial to keep the patient in a state of questionable or probable
inflammatory reaction suppression for months on end, or to allow him to develop without inter-
ference whatever natural rheumatic fever recovery factors he may be capable of developing. I think
this is a difficult problem to answer. It is very salutary for Dr. Fischel to open the question, but I
do not think he answered it; for that he would have to present further data. I do not know whether
it is better to keep rheumatic fever patients on salicylates for long periods or whether to use sali-
cylates for the comfort of the patient. We still need to know more about how salicylates accom-
plish their beneficial influence on rheumatic fever manifestations, and more about the recovery
process in rheumatic fever.

DR. J. J. BUNIM (New York): I should like to make three points.
A study published by Wycoff, DeGraff, and Parent in 1930, showed that it seemed pretty clear

to them, as it has to us since, that sodium salicylate cannot be shown conclusively to alter the
course of rheumatic heart disease. Incidentally, we have given some of our patients with carditis
salicylates to the point of toxicity, and the PR interval not only failed to come down, but in one
patient progressed and increased from 0-22 to 0-41.

Secondly, we have the question whether a fall in the sedimentation rate and complement reflects
an actual alteration in the disease process. In the use of ACTH and cortisone we have been able
for the first time to dissociate the effect on the sedimentation rate, y globulin, and fibrinogen
level on the one hand, from the actual effect on the course of the disease on the other. For example,
in patients with subacute bacterial endocarditis given ACTH, the sedimentation rate falls promptly,
the temperature comes down to normal, and the fibrinogen falls, and yet the course of the disease
goes on unaltered.

Lastly, statements have been made about the effect of salicylate on the adrenal cortex, to the
effect that it has a stimulating influence and increases the hormonal secretion.

DR. WALTER BAUER (Boston, Mass.) If I said that salicylates cure rheumatic fever, I was in
error. In the case of rheumatoid arthritis, salicylates should be used as a preventive measure.
It is an extremely important one. When adminstered in full doses in conjunction with a good
conservative programme including physiotherapy, salicylates can be of material aid in the prevention
of deformities.

DR. FISCHEL: Many questions have been raised, and I think the antiquity of this argument
is well known to all of you, so I shall not attempt to be too detailed.

I think it is a very academic point to discuss the exudative versus the proliferative phases of the
rheumatic lesion in a clinical situation. Nobody is ever going to demonstrate these clinically.
They co-exist pathologically, and their significance to the chronic lesion is still not well established.
That is why we chose to pick the objective criteria that we can measure in a living patient, such as
manifestations of inflammatory reaction, serum complement, and so on. The salicylate effect
on the PR interval, which Dr. Bauer and Dr. Bunim mentioned, is an irregular phenomenon.
We are impressed that in most people there seems to be a response, but it may be delayed. The
publications for and against are well known to you, and we, too, have seen prolongations of PR
intervals occurring during salicylate administration. I might say, however, that it is more common
to see further prolongation on discontinuation of salicylate in patients with carditis. We have
approached this whole problem from the negative aspect, namely, the effects of withdrawing
salicylates, because so many variables exist in the clinical course of rheumatic fever that numerous
cases of subsidence of rheumatic activity during aspirin administration would not prove its efficacy.

Secondly, we have not used salicylates per rectum. There are many routes of administration,
but in the blood stream the salicyl radical apparently exists as such irrespective of how it is given.
With reference to Dr. Wycoff's studies, it is of interest that the article of 1930 contained no sedi-
mentation rate. They judged their lesions on gross clinical manifestations, and their salicylates
were not as long continued as we should like to see. That is the whole point we wish to make.

In the past two years we have seen patients in whom salicylate was discontinued as many as
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ANNALS OF THE RHEUMATIC DISEASES
five times, with a complete and dramatic exacerbation each time of all the signs of rheumatic inflam-
mation. One patient was discharged to a convalescent home sicker than when he was admitted.
It would appear to be wrong to attempt to achieve the withdrawal of salicylates in this type of
patient until long after all indications of rheumatic activity have subsided. It is a philosophical
argument whether he would have been better off or not; but certainly from the manifest points of
illness he looked much sicker, and his inflammation was of greater degree and longer duration
without salicylates than with them.

With regard to the question whether a fall in E.S.R. and serum complement manifests inflam-
matory reactitn: we had several cases which we had not time to show of the relationship of the
recurrence of rheumatic pleuritic pain, on three occasions in one patient and on two in another,
to salicylate withdrawal. These episodes subsided promptly when salicylates were re-instituted.
There were two cases of peritoneal irritation also suppressed by salicylates. Therefore, in addition
to the chemical determinations, we have clinical evidence of subsidence of inflammation in tissues
other than joints.

We see no reason to bring in adrenal stimulation by aspirin, for the present. Aspirin has long
been known to have an antipyretic and analgesic reaction. It probably has non-specific anti-
inflammatory effects also. I think we can leave the matter there for the time being.

But we must still take some exception to Dr. Jones's comment. Massive doses of salicylates
certainly do not seem to benefit a few cases. However, if the patient is treated early in the course
of his illness (and the same point was made in the cortisone symposium yesterday at the American
Heart Association) we see fairly regularly a good response. If the patient has been sick for four or
five weeks before he comes in, a slow or negative response may result. The chronically active
rheumatic may not respond fully, but will flare up occasionally when salicylates are stopped.

When to cease giving salicylate is another question. I choose to continue the drug for months.
I see no reason to discontinue it. If the patient has been normal and there is no carditis for a few
weeks, we will allow him up on salicylate rather than run the risk of removing salicylates and
watching him start another cycle of rheumatic inflammation. In our series the practice of with-
drawing salicylate has resulted in many more days of active illness in hospital. Certainly, we
maintain people who may be perfectly quiescent on salicylate, but we see no harm in that, as toxic
amounts are not given.

Further data is certainly necessary, and we are in the process of accumulating it.

ACTH in Rheumatic Fever. By BENEDICT F. MASSELL and JOSEPH E. WARREN, Boston,
Mass.

The clinical effect ofACTH has been observed in twenty patients with active rheumatic
fever. In many the rheumatic process was severe and most suffered from active carditis.
The initial response of fever and joint involvement was especially impressive, but peri-
carditis, subcutaneous nodules, and other rheumatic manifestations also frequently
disappeared during hormone therapy. Withdrawal reactions with clinical manifestations
of rheumatic fever, or with elevation of the sedimentation rate only, were sometimes
observed when ACTH therapy was completed. In most, but not all such instances, these
signs of rheumatic activity again subsided spontaneously over varying periods without
any further treatment. Of two patients with chorea, one showed striking improvement
in association with ACTrH therapy; the other failed to respond to 10 days' treatment with
ACTH in large doses.

In eighteen patients with rheumatic manifestations other than chorea, treatment
has been completed in seventeen, but three of these must be considered as therapeutic
failures. Although the total duration of active rheumatic fever varied considerably in
the remaining fourteen patients, it was our impression that, on the whole, recovery took
place sooner than it would have done without therapy. The apparent response of peri-
carditis, congestive failure, and subcutaneous nodules to ACTH in a number of patients,
and in the two patients the complete disappearance of all significant murmurs, strongly
suggest that in some instances active carditis may be favourably influenced by hormone
treatment. Also there are hopeful indications that, if ACTH therapy is begun early in
an attack of rheumatic fever, residual cardiac damage may be lessened or prevented.

The only harmful reactions definitely attributable to ACTH in this series were retention
of fluids with aggravation of congestive heart failure, and, in one instance, serious mental
depression. It is possible that in one patient with longstanding low-grade rheumatic
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AMERICAN RHEUMATISM ASSOCIATION 393
fever the degree of rheumatic activity was greater after discontinuation of ACTH than
before administration of the hormone. One instance of fatal jugular thrombophlebitis
was encountered, but as yet there is no definite reason to attribute this complication to
ACTH therapy. The mechanism of hormonal influences in rheumatic fever is not yet
understood.

Discussion.-DR. A. BARNES (Rochester, Minn.): It is essential that we define suitable criteria
for the evaluation of the effect of ACTH and cortisone in rheumatic fever. My preceptor, Dr.
Henry Plummer, used to say that the surest criteria of any therapeutic procedure were those
obtained from the study of mortality statistics.

First, if long-range studies of a sufficient number of cases indicate a great decrease in mortality
from acute rheumatic fever in patients treated with these hormones, this would constitute one very
important measure of their effectiveness. Second, if, over a period of 3 to 5 years, it is shown
that in patients so treated there is a distinct decrease in permanent cardiac damage in the form of
valvular disease or hypertrophy, we shall be able to give much weight to that. Finally, if long-
range observation demonstrates that carditis is much less commonly encountered in these patients
treated with ACTH or cortisone, or if rheumatic fever, which in some cases smoulders for a pro-
longed period, can be greatly shortened, these observations will be additional indices of the effective-
ness of these hormones.

Dr. Massell's experience parallels ours in that he observed the reappearance of symptoms
of acute rheumatic fever after the administration of the hormones was discontinued. He questions
the necessity of resuming therapy with ACTH or cortisone under these circumstances. In eight
out of fourteen cases in our series, acute symptoms of rheumatic fever flared up after the adminis-
tration ofcortisone orACTH had been discontinued. We are inclined to believe that it is important
to prevent these rebounds and that cortisone or ACTH should be administered according to a plan
which would suppress the symptoms of acute rheumatic fever until the natural duration of the
rheumatic state is at an end. In our cases, this period ranged from 6 to fourteen weeks.

DR. E. E. FISCHEL (New York): With reference to the development of late heart lesions, it
has been shown by several statistical studies that there is an appreciable incidence of the develop-
ment of chronic valvular disease in patients who have no good history of rheumatic fever. We are,
therefore, going to beup a tree to evaluate that type oflesion. In our studies withACTH, cortisone,
and salicylates, we chose to look at the acute manifestation of the rheumatic inflammation, and feel
that much data relative to carditis may be forthcoming, without waiting for the long and question-
able evaluation of the development of late valvular lesions. Of course, the long follow-up will
contribute to our appraisal, but we cannot be sure that subclinical rheumatic activity may not
occur subsequent to cortisone administration, and contribute to the number of valvular lesions
found ten years from now.

DR. MASSELL: We also should like to avoid these rebounds. I did not mean to imply that
they are a good thing. We were interested in their prompt spontaneous subsidence only in relation
to the problem of mechanism. It is of interest that in the past we have observed similar rebounds
in patients treated with salicylates when therapy was discontinued. These rebounds likewise
subsided spontaneously in many cases.

In regard to the question of people developing chronic valvular disease, we all realize that it
will take a good many years of follow-up before we can come to any conclusions. However,
I believe that in the 20-year follow-up study of Dr. Bland and Dr. Jones which will be reported
shortly, the number of patients who recovered from acute attacks and who insidiously developed
valvular disease without recurrence of rheumatic fever, represents a small percentage of the total.

DR. T. DUCKErr JONES: About 12 or 15 per cent.

Further Experiences with Cortisone and ACTH in the Study of Rheumatoid Arthritis.
By C. H. SLOCUMB, H. F. POLLEY, P. S. HENCH, and E. C. KENDALL, Rochester,
Minn.

A report on the incidence of remissions and flares after the administration of cortisone
and/or ACTH, the occurrence of side effects, and post-cortisone reaction, with follow-up
studies of from 6 months to 1 year and 4 months.
Rheumatoid Arthritis: Experiences with Compound E (Cortisone), other Adrenal Cortical

Steroids, and Pituitary Adrenocorticotropic Hormone. By EDWARD F. ROSENBERG,
Chicago, 111.

Effects observed in patients with rheumatoid arthritis after administration of the
pituitary adrenocorticotropic hormone (ACTH), compound E (cortisone), and a number
of additional steroid compounds chemically related to compound E, were reviewed.
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When cortisone or ACTH were used, rapid involution occurred in the articular symp-
toms. When these hormones were withdrawn, there was a prompt reappearance of
symptoms of rheumatoid arthritis. The observed toxic effects of these hormones were
described. Other steroid compounds studied had no effect upon the course of rheumatoid
arthritis, when administered in comparable doses.
The Management of Rheumatoid Arthritis with Smaller " Maintenance " Doses of Cortisone.

By EDWARD W. BOLAND and NATHAN E. HEADLEY, Los Angeles, Cal.
In an effort to minimize adverse effects and yet to maintain improvement, cortisone

has been administered in smaller " maintenance " doses for prolonged periods. Initial
large doses have been given until adequate clinical improvement has been obtained and
then, after a period of reducing the dosage in step-like fashion, smaller quantities of the
hormone averaging 32 to 65 mg. per day have been employed. With such a method of
administration, some severe cases, many moderately severe cases, and most moderate
and mild cases have been adequately controlled for periods up to six months. So far,
comparatively few adverse effects have developed with continued administration of smaller
doses of cortisone.
Practical Considerations of the Use of Cortisone and ACTH for Rheumatoid Arthritis.*

By R. H. FREYBERG, M. PATTERSON, C. H. ADAMS, J. DURIVAGE, and
C. H. TRAEGER, New York.

Because the effects of cortisone and ACTH are not sustained after their administration
is discontinued, their successful use in the management of patients with rheumatoid
arthritis depends upon finding means of holding their benefits after a short period of use,
recurrent use, or administration for a long period of time. Experience with all these
methods was reviewed. The poor results of various related steroids and gold salts in
holding the benefits of the short use of cortisone and ACTH, the lack of dependable
increases in improvement with interval use, and the good results with maintenance use
of these hormones (90 to 180 days) was discussed. The lack of serious complications
during careful long-term administration was reported. Problems arising from the use
of these hormones in children was discussed. The effects of cortisone given orally and
intramuscularly was compared.

Discussion.-DR. W. PAUL HOLBROOK (Tucson, Ariz.): It is obviously impossible for one
man to discuss four such important papers as have been given to-day. They have emphasized
a number of important aspects. I shall have to be content with indicating a very few points
from our own experience, and emphasizing some of the things that have been said.

Our experience is based on 140 patients with active rheumatoid arthritis who have been treated
with ACTH or cortisone. Approximately equal numbers were treated with ACTH and cortisone.
Sixty patients were studied in the metabolic ward. With that preliminary I should like to say that
these four papers have shown some of the many problems that we face in attempting to make a
practical use of these substances.

All of us who have interest in rheumatoid arthritis should keep in mind clearly two main
targets. First, we must not lose interest in the mechanism of the disease and the mechanism
of the remission. Second, we must try to apply such things as we have learned to the practical
benefit of the patients.

With regard to the mechanism, I concur entirely with what has been said, that there are no
reported metabolic studies inevitably associated with remission. We have produced 100 per cent.
remissions without altering the sedimentation rate in the slightest, with no change in quantitative
eosinophil count, and no constant relationship to other measurable metabolic change. All of these
changes, with a single exception, have been totally irrelevant, as far as we could tell, to the mechan-
ism of the remission.

Most of you are aware of our interest in amino acids. We have demonstrated that a certain
type of amino-acid pattern, including a marked increase in the excretion of histidine, threonine,
and tyrosine, and perhaps two other amino acids, is always associated with remission. This
occurs whether the remissions are due to jaundice, pregnancy, cortisone, or ACTH. We have been
unable to produce these amino-acid changes except in the presence of remission. These changes

* This paper is to be printed in full in the March, 1951, issue of this Journal, but since it was discussed
at the meeting jointly with the three preceding papers, the abstract and the relevant parts of the discussion
are also printed here.
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AMERICAN RHEUMATISM ASSOCIATION
are the only ones that have remained constantly associated with the remissions which we have
been able to produce.

What do we know now that can be applied to the practical care of the patient? We have
tried many other substances for the maintenance of remission. So far all have failed. Five
patients who were treated with gold prior to the use of ACTH did not respond to gold except
in very small measure. Five of them have remained in remission after one course of ACTH,
the shortest three months on maintenance doses of gold, the longest one year. This may be chance
or may offer some possibility for further trial.

We have used intermittent dosages of cortisone and intermittent courses of ACTH. Patients
have in general been no better after three or four courses than after one. We have attempted
to maintain remission by reduction of dosage with cortisone, but without such great success as
Dr. Boland reported. A few patients are doing well on 100 mg. three times weekly. We have
used intermittent courses and constant administration of ACTH. Twenty patients have been
able to maintain a satisfactory remission on very small doses of ACTH (20 mg. or less daily),
some for one year or longer. Unhappily, all will not do this; in fact, a relatively small number
can be maintained on this small dosage. If ACTH or cortisone is given in larger doses, as is
required to maintain some patients, one inevitably gets into trouble.

We are thus faced with the practical problem of fitting all this together for the benefit of the
patient. I do not think we know the answer yet. I am sure I am not satisfied with the answers
we have, and I should like to add simply that while these things continue, we must keep on studying
them with regard to the mechanism of how this thing functions. If we could unravel the specific
chemical change that is required to produce this, I do hope and believe that the benefit could be
maintained without the hazards of the toxic effects which we see.

I agree that if these patients are watched the toxic effects are not serious if the drug is stopped.
Unhappily, one meets too many of these patients whose disease cannot be controlled without
the production of toxic effects.

Ifwe pursue the remission factor and maintain our interest in such studies as have been reported,
in the attempt to arrive at a practical method, perhaps the oral administration of cortisone, perhaps
the long-acting ACTH, may be all that is needed. So far I do not feel that either of these substances,
so far as our intermittent courses and continuous dosage is concerned, has altered this disease
permanently in the slightest.

In spite of these newer things, these reports only emphasize more strongly than ever the
necessity of carrying out the basic routine and programme and all those therapeutic methods that
we have used for these patients before, because these drugs will neither restore destroyed joints
nor correct deformities.

DR. WALTER BAUER (Boston, Mass.): I have little to add to what has been reported by Drs.
Slocomb, Rosenberg, Boland, Freyberg, and Holbrook. I, too, wish to emphasize the importance
of employing a good conservative therapeutic programme while administering these hormones.
In fact, we refuse to treat patients with either hormone unless they try the conservative measures
for a period of at least three to four weeks, and they must continue the conservative programme
while receiving hormone therapy and subsequently.

Our experience with small doses of cortisone is limited to three children, two and a half, four
and a half, and 15 years of age, weighing 22, 28, and 50 lb., respectively. In each case, we began
with a dose of 12-5 mg. per day. We were unable to demonstrate a favourable effect until we
approached dosages of 50 to 100 mg. per day. In these three children the small dosage regime
was a waste of both cortisone and money.

I know nothing about the mode of action of either of these hormones. We have been unable
to demonstrate any favourable effect with pregnenolone administered hypodermically. In three
adults with rheumatoid arthritis we administered pregnenolone in doses up to 900 and 1,000 mg.
per day for periods of 2 to 3 weeks, without effect. Then, unbeknown to the patients, we adminis-
tered cortisone and observed the usual striking beneficial effects within 2 to 4 days. After 3 or
4 weeks of cortisone therapy the patients again received, unbeknown to them, the same large
doses of pregnenolone. Within 2 to four days their previous symptoms and signs returned. I for
one believe that pregnenolone has no place in the treatment of rheumatic diseases.

I am sure you are all aware of the possible ill effects that may result from prolonged use of
either hormone.

We, too, have been able to demonstrate synovial fluid alterations when cortisone is injected
intra-articularly. The cell count falls, the viscosity rises, and other biochemical changes occur.

DR. RUSSELL L. CECIL (New York): One thing seems to come out clearly in the discussion,
and that is the great advantage that the mild cases of rheumatoid arthritis have over the severe
ones. By " mild ones " we usually mean those at fairly early stage in the course of the disease.
I feel that this is the group that will always offer the best prognosis regardless of treatment. Cer-
tainly it is true of gold treatment and various other kinds of therapy.

Our Society and the Arthritis Foundation should stress, just as the old teachers of tuberculosis
stressed, the importance of early treatment. We still see too much treatment of rheumatoid
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396 ANNALS OF THE RHEUMATIC DISEASES

arthritis with vitamin tablets and physiotherapy. We must educate the profession to the importance
of attacking the disease in the stage when it yields, often brilliantly, to proper therapy.

I hope some of the speakers, in closing their discussion, will say a word about hospitalization.
Those of us who are being more or less initiated into treatment with cortisone and ACTH have
been told to hospitalize our cases for the first two weeks. I think this desirable but should like
advice on how long the patients should stay in hospital, and whether it is ever permissible to treat
a patient as an ambulant case right from the beginning.

Finally, may I add a word regarding our recent report in the Journal of the American Medical
Association* concerning pregnenolone and testosterone. We treated a series of cases of rheumatoid
arthritis at the Veterans Hospital in New York with completely negative results.

DR. HARRY E. THOMPSON (Thcson, Ariz.): I feel a bit shy about speaking on this topic, but
I believe this may have some bearing on Dr. Boland's subject. My experience with cortisone
patients has been limited to 25; however, I think one experience with two patients is rather inter-
esting and worthy of record.

Two severe arthritics were given a total of 2s5 g. cortisone in three weeks. They both
experienced a rather marked rheumatic remission which lasted 14 days for one and 15 days
for the other. Their symptoms then returned in all severity. They were kept under observation
for approximately 2 weeks, and remained the same. Their course was again repeated, and they
were put on maintenance doses varying from 25 to 50 and occasionally 75 mg. cortisone.
Their remissions have now been maintained for a period of over six weeks.

Six other patients who are on daily maintenance doses are also in remission. I think it is a
worthwhile procedure.

My results with cortisone and gold therapy differ from those of Dr. Holbrook. Of five patients
who have been on gold therapy and cortisone none has maintained any degree of remission after
cortisone. One thing with reference to gold therapy and cortisone: We may save some time with
these patients by utilizing cortisone until their gold levels are high enough to be therapeutically
effective. Possibly the saving of 6 to 10 or 12 weeks may be of value.

DR. DAVID H. KLING (Los Angeles, Calif.): The wave of enthusiasm over the " new era in
medicine" has obscured the serious economical problems of treatment with ACTH and cortisone
and other steroids. In this connection, it is pertinent to quote from the Fifth Rheumatism Review,
edited by Dr. Hench and co-authorst:

" Oestrogenic hormone, at current prices, would cost 50 cents to $1.50 a daily
dose, a price prohibitive to most patients even with the substance of assured value
for joints."

Times have changed indeed! The cost of cortisone and ACTH amounts to at least $10.00-
$20.00 daily. Laboratory tests increase the expense considerably. The largest item, however,
is the cost of hospitalization which amounts to $15.00-$25.00 daily. This makes treatment pro-
hibitive for the great majority of private patients. Fortunately, for most patients, hospitalization
is not necessary. I have successfully carried out prolonged treatment with cortisone in the patient's
home or in my surgery with adequate clinical and laboratory check-ups.

DR. H. M. MARGOLIS (Pittsburg, Pa.): Of 34 patients we have studied under the adminis-
tration of ACTH, eight received chrysotherapy and ACTH simultaneously. None had previously
received gold therapy. Two of these patients, after periods of 60 and 70 days of administration
of ACTH and gold, were able to maintain their remissions with continued weekly doses of gold,
50 mg. weekly, without ACTH. Obviously, this experience will have to be extended for a much
longer period of time, and to a far greater number of patients, before the effectiveness of combined
chrysotherapy with ACTH can be established as one possible means of eventually maintaining
an ACTH-induced remission by continued maintenance doses of gold.

DR. ROLAND DAVISON (San Francisco, Calif.): I am a lone wolf who gets up to contradict the
opinion of my distinguished colleagues who say that pregnenolone has no value. Pregnenolone
cannot be compared with cortisone or with ACTH, but I have tried the same experiments as Dr.
Freyberg to see if pregnenolone would maintain cortisone effects. I am sure that with my con-
ception of what pregnenolone may do, we will get no maintenance effects because we have pretty
definite evidence that cortisone administration greatly impairs the function of the adrenal cortex
of the individual.

We are now engaged in fractionating the steroids which are excreted in the urine of arthritics.
We have 42 fractions which give evidence that there is a disturbance in the steroid excretion of
the patient with arthritis. The total ketosteroid excretion does not tell us the whole story. We
have observed objective benefit in some of these patients by giving pregnenolone. Pregnenolone
will not give effects quickly; it will not give dramatic, quick results, and sedimentation rates come
down exceedingly slowly; and many of those who take pregnenolone do not get remissions.

* Guest, C. M., Kammerer, W. H., Cecil, R. L., and Berson, S. A. (1950). J. Amer. med. Ass.,
143, 338.

t Hench, P. S., Bauer, W., Dawson, M. H., Hall, F., Holbrook, W. P., and Key, J. A. (1939). Ann.
intern. Med., 12, 1005, 1295.
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AMERICAN RHEUMATISM ASSOCIATION 397
I am not satisfied that it is anywhere near as potent a drug as cortisone, but I feel it deserves

further study, and I hope some of those who think they have obtained nothing with it will continue
to try pregnenolone in larger doses than they have reported, and for longer periods of time.

DR. WILLIAM D. ROBINSON (Ann Arbor, Mich.): With respect to intra-articular injection of
cortisone, we have made observations similar to those reported by Dr. Freyberg and Dr. Bauer.
We have been reluctant to attribute the beneficial effect with certainty to a direct action on con-
nective tissue, because even with small doses of cortisone given into the joint we have detected a
definite decrease in eosinophils. As a matter of fact, with small doses the eosinopenic effect
is more marked with injection into the joint than when given intramuscularly. We have also
observed that the changes in cell count, etc., are more marked in the joint in which the injection
is given.

With respect to oral preparations, we have given a whole adrenocortical extract by mouth to
four patients, in doses of 1,000 glycogen units per day, and observed a very definite anti-rheumatic
effect in each of them.

CHAIRMAN: We have a great deal to learn yet about cortisone and ACTH. But within the
last year much progress has been made towards the development of a more intelligent use of
cortisone and ACTH in acute and chronic rheumatic diseases.

In the application of cortisone and ACTH for a few weeks in acute conditions, such as rheumatic
fever, side effects do not as a rule present a major problem. A more satisfactory and perhaps
a more physiological application of cortisone and ACTH in chronic rheumatoid arthritis has been
described to-day by Drs. Rosenberg, Boland, Headley, and Freyberg. So much has now been
learned about the development, prevention, and control of side effects, that they are now assuming
a more proper position as features which we should respect but not fear.
A word regarding cortisone substitutes : At the Clinic we have used twelve substances closely

related chemically to cortisone. Indeed, several of them were cortisone except for a single struc-
tural variation; and apart from Compound F, which is much more rare than cortisone or ACTH,
none has been effective in our hands. Our results will be reported shortly by my colleagues, Drs.
Polley and Mason.

Regarding DOCA and vitamin C, our associate, Dr. Bilka, has studied the effects in about
forty patients. We have observed no significant objective improvement and no changes in
sedimentation rates. Occasionally some subjective improvement was obtained, but no more than
that from DOCA and vitamin C in half-doses, DOCA followed by injections of saline without
vitamin C, injections of saline without DOCA, or two consecutive injections of saline without
either DOCA or vitamin C.

In May, 1949, we treated a severely affected rheumatoid patient with an oral preparation
of a highly concentrated adrenal cortical extract made for us by the Upjohn Company. We gave
the patient about twenty capsules a day, and estimated that the total daily dose was equivalent
to 100 mg. of a mixture of Compounds E and F. The response to this oral preparation was excel-
lent and was essentially the same as that which the same patient obtained from cortisone given
intramuscularly. From the oral use of this extract the sedimentation rate rapidly became normal,
and the patient became almost completely free of symptoms.

To-day Dr. Freyberg has reported excellent preliminary results with Merck's cortisone given
orally to four patients. We wish to confirm Dr. Freyberg's findings and report the effective oral
use of tablets of cortisone in two cases. To one patient who previously responded excellently
to cortisone given intramuscularly, and then relapsed several months after cortisone was discon-
tinued, we have given cortisone orally 300 mg. for one day, and then 100 mg. daily, with prompt
clinical response. The sedimentation rate fell from 107 to 24 mg. in 8 days, and the patient had
an almost complete clinical remission, but when the dose was reduced to 75 mg. a day there was a
return of some symptoms. It is most encouraging to find that cortisone is effective when given
by mouth in doses approximating those which are effective when given intramuscularly. As Dr.
Freyberg has said, this might allow serious abuse of the cortisone unless its administration is
carefully controlled by the physician, but in many ways it will greatly simplify the problem of
investigative therapy.

I believe the development of an effective oral preparation of cortisone represents another long
step toward the eventual routine clinical use of cortisone. At present, as Dr. Holbrook said, we
still regard cortisone and ACTH as important research tools for the elucidation of the mechanism
of remissions and relapses of various diseases.

The manufacturers of cortisone have asked me to emphasize the fact that small amounts of
sterile cortisone were taken from the main supply to make these few tablets for experimental pur-
poses, and none will be available in this form at least until after October 1, 1950.

DR. BOLAND: In answer to Dr. R. L. Cecil's question, most of our patients with severe and
some with moderately severe rheumatoid arthritis were hospitalized initially for 2 or more weeks
and were later treated as ambulatory patients, but most of those with less severe disease were
treated as out-patients from the beginning. We should like to make a plea: When results from
cortisone are appraised, particularly as far as maintenance-dose regimens are concerned, they
should be correlated with the severity of the disease. In our experience the size of the daily dose
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ANNALS OF THE RHEUMATIC DISEASES
needed to maintain control has depended more on the severity of the rheumatoid arthritis than on
any other single factor.

DR. FREYBERG: I want to thank those who have been kind enough to discuss these papers.
I did not have time to mention the control that we instituted for the intra-articular studies. For
the most part we picked patients who had bilaterally comparable diseased knees, and into one
we injected a volume of cortisone equivalent to the amount of fluid we withdrew (1 or 2 ml.) so as
not to make an appreciable change in the volume. Into the opposite knee we gave injections
of saline instead of cortisone, in the same way. The contrast in the result of the two knees makes
us quite sure that the effect is local. There may be a very small systemic effect from absorption
from the intra-articular space.

In regard to hospitalization, it has been our practice to ask the patient to enter hospital for a
short period, usually 10 or 14 days, during which time we use the drug more energetically and get
the patient climatized to the type of treatment he is going to receive, after this we proceed with the
long-term studies on an ambulatory basis.

Metabolic Changes during Administration of ACTH, Cortisone, and Adrenal Extracts.
By W. D. ROBINSON, J. W. CONN, L. Louis, B. J. JOHNSON, and I. F. DUFF,
Ann Arbor, Mich.

The clinical improvement and metabolic changes observed during the administration
of ACTH, cortisone, and aqueous extract of beef adrenal cortex to three patients with
rheumatoid arthritis have been compared. The subjects were fed a constant diet of known
composition furnishing 300 g. carbohydrate and 100 g. protein. Nitrogen balance,
carbohydrate tolerance, concentration of sodium, chloride, and potassium in urine and
sweat, blood and urine urate levels, haematologic indices, and excretion of 1 7-ketosteroids
and 1 1-oxysteroids in the urine, were determined before, during, and after, ten days of
treatment with each preparation.

There appear to be no clear-cut qualitative differences in the metabolic responses of
a patient with rheumatoid arthritis and of normal subjects receiving 100 mg. ACTH
daily. The metabolic changes observed with cortisone appear later and persist longer than
with ACTH. Aqueous adrenal extract, given intravenously in doses of 500 to 1,000
glycogen unmts daily, produced definite clinical improvement and metabolic effects. Its
effects have been compared with those of cortisone, given in equivalent dosage in terms
of bio-assay, in the same subject. The clinical and metabolic effects of ACTH in doses of
100 mg. daily have been compared with those produced in the same subject with 200 mg.
cortisone daily. The clinical improvement and relapses did not appear to be correlated
with changes in blood levels of glutathione, ascorbic acid, or alkaline phosphatase.

The Haematological Effects in Patients with Rheumatic Diseases Treated with ACTH
and Cortisone. By STUART FINCH, CHARLES L. CROCKETT, JR., CARLYLE F.
STOUT, JOSEPH F. RoSs, and THEoDoRE B. BAYLES, Boston, Mass.

In patients with rheumatoid arthritis, scleroderma, and periarteritis nodosa, ACTH
therapy resulted in erythropoietic activity with partial or complete correction of the
anaemia. The mechanism is not entirely understood yet, but it appears to be on the basis
of bone-marrow recovery when metabolic or other inhibiting factors are abolished with
the temporary control of the underlying disease by the ACTH. The proportionate
degree ofresponse in recovery to initial degree of anaemia, plus the failure ofpolycythaemia
to occur in any patient suggest this mechanism, as opposed to any specific stimulation of
haematopoietic tissue by ACTH or other elaborated substances.

Discussion.-DR. CHARLES RAGAN (New York): I should just like to repeat what was said
before. Over periods of 6 months of an adequate (Grade II) remission of rheumatoid arthritis
with either cortisone or ACTH, there has been no decrease in the agglutination reaction against
Group A haemolytic streptococci. Our patients (with possibly only one exception) have had
no reversion to a negative reaction of the sensitized sheep-cell agglutination.
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AMERICAN RHEUMATISM ASSOCIATION
The Effects of ACTH on the Complement, Gamma Globulin, and Fibrinogen in Rheumatoid

Arthritis, Scleroderma, and Lupus Erythematosus Disseminatus. By JOHN H.
VAUGHN, C. B. FAVOUR, and THEODORE B. BAYLES, Boston, Mass.

In studying the effect ofACTH on blood complement, gamma globulin, and fibrinogen,
it is felt that there is nothing characteristic in the changes noted in rheumatoid arthritis
and scleroderma in response to ACTH therapy, and that these phenomena will be noted in
other diseases as well. However, the complement studies in lupus are felt to reflect basic
differences between this disease and the other two.

Discussion.-DR. E. E. FISCHEL (New York): In a study of the serum complement in these
diseases, using Heidelberger and Mayer's quantitative technique, we, too, have found a marked
depression of complement in lupus erythematosus, and the elevation of complement that occurs
during treatment is a deviation upward toward the normal level, so there is no conflict with the
deviation downwards towards normal from the elevated complement that exists in various other
inflammatory diseases.

In addition, we find a markedly low complement in nephritis, and in serum sickness. We
cannot ascribe to the presence of a specific complement-fixing substance in lupus, in view of the
well known work of Davis and others (1944)*, showing that normal Y globulin is extremely anti-
complementary. It might be the factor here.

The inhibition of y globulin by ACTH and cortisone has been documented in animals by
quantitative immunochemical studies in which we have shown a marked inhibition of antibody
production with Dr. Bj0rneboe of Copenhagen and Dr. Herbert Stoerk of the Merck Institute.

It was mentioned previously that cortisone may influence antigen-antibody reactions. To date,
with whatever well documented quantitative technique we can use, we have seen no inhibition of
antigen-antibody reactions. Guinea-pigs and rabbits in whom anaphylaxis or Arthus reactions
were induced with known amounts of a single antigen and its homologous antibody showed no
alteration from the normal when on cortisone or ACTH. As you know, Dr. Rose of Montreal
and others have reported that despite improvement in clinical antigen-antibody reactions, such
as hay fever, the skin reaction to ragweed persists, as do skin reactions in asthma. It has been
our experience in a great majority of patients that skin reactions to tuberculin and to streptococcal
nucleoprotein are not minimized unless, as occurred in two out of fourteen patients, there is severe
disturbance of the skin, such as marked dehydration due to diabetes or acne and hirsutism. We
do not take these as evidence of inhibition of antigen-antibody reactions per se.

DR. BENEDICT F. MASSELL (Boston, Mass.): I should like to confirm what already has been
said. In rheumatic fever the a globulin, as measured by the turbidimetric method, drops very
strikingly, in association with the drop in sedimentation rate. The latter presumably is due to a
decrease in fibrinogen. We also have observed a drop in the anti-streptolysin-0 titre in most of
our rheumatic fever patients. In our experience the positive skin reaction to streptococcal products
has persisted in most instances of patients treated with ACTH. In fact, in some of the patients
there was a suggestion that increased sensitivity developed when repeated tests were done.

The Effect of Steroid Hormones on the Growth of Connective Tissue. By CHARLES M.
PLOTZ, J. WALLACE BLUNT, RAFFAELE LATTES, and CHARLES RAGAN, New York.

The beneficial action of cortisone and ACTH on rheumatoid arthritis and other diseases
of mesenchymal tissues is established. During the course of treatment of some patients
with these hormones, marked delay of wound healing was noted. This prompted an
experimental evaluation of the effect of cortisone and other steroid hormones on the
growth ofnew connective tissue in animals. To this end, several techniques were employed

(1) rabbit ear wounds with loss of substance;
(2) rectus muscle defects in rats and guinea-pigs;
(3) incised wounds of rats' stomachs;
(4) experimental fractures of the femur in rabbits;
(5) incised wounds of skin and subcutaneous tissue in rabbits;
(6) incised wounds in human patients.

When a hyperadrenal state was produced in animals by the administration of cortisone,
there was a delay in the appearance of new connective tissue compared with controls.
No other steroid hormones tested had such an effect.

* Davis, B. D., Kabat, E. A., Harris, A., and Moore, D. H. (1944). J. Immunol., 49, 223.
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ANNALS OF THE RHEUMATIC DISEASES

The action of cortisone and ACTH in the mesenchymal diseases may be related to
this depression of reactivity of the connective tissue. Further investigation of the
mechanism of this depression is in progress and it is hoped that this may lead to better
understanding of the connective tissue diseases.

Discussion.-DR. WALLACE GRAHAM (Toronto, Ont.): One of my colleagues, in treating a
patient with cortisone who had been bedridden for some time, found that the patient responded
so favourably that she got up and walked around. Shortly afterwards she complained of con-
siderable pain, which was at first thought to be due to the unusual activity, but 3 or 4 days later
she was x-rayed and found to have a fracture of the neck of the femur. This complication should
possibly be added to the list of major side effects that can occur. One wonders whether or not
cortisone should be withdrawn from the standpoint of the healing of the fracture.

DR. EDWARD W. BOLAND (Los Angeles, Calif.): Regarding cortisone and tissue healing, I should
record two observations. First, we have under our care a woman with longstanding chronic
rheumatoid arthritis to whom we have given cortisone for approximately 4 months. Prior to treat-
ment she had multiple subcutaneous nodules which had remained ulcerated for more than 4 years.
Three weeks after beginning cortisone administration the ulcers healed completely. The ulcers
have remained healed and the nodules have progressively decreased in size. Another of our
patients underwent a posterior capsulotomy for flexion contracture of a knee while receiving
cortisone in daily doses ranging from 75 to 100 mg. Healing of the wound was not delayed and the
orthopaedist considered the tissue response following surgery to be the same as that usually noted
without cortisone.

Secondly, we have noted spontaneous fractures in two elderly patients during the course of
cortisone therapy. Both had severe and longstanding rheumatoid arthritis with radiographic
evidences of generalized osteoporosis beforehand, and both had pre-treatment glucose tolerance
curves characteristic of latent diabetes mellitus. One, a 70-year-old woman whose rheumatic
complaints were being held under excellent control, developed, without known injury, severe
pain on weightbearing in the right hip after 34 days of cortisone administration. Radiographs
revealed a fracture of the femoral neck with marked displacement, and at subsequent open surgical
reduction extreme osteoporosis was found at the fracture site. The other, a 65-year-old man,
developed, without history of trauma, severe lower back pain after 73 days of hormone adminis-
tration. X-ray examination disclosed a compression fracture of the body of the 12th thoracic
vertebra. Whether the spontaneous fractures were merely coincidental with cortisone therapy,
or were attributable to the hormone, or related to the pre-existing latent diabetes mellitus, remains
in question.

DR. EDWARD F. ROSENBERG (Chicago, Ill.): I agree that cortisone and pituitary corticotropin
can alter the character of inflammatory response to irritants, but this does not cause any practical
difficulty in the care of patients who may need surgery while receiving cortisone. Recently a patient
under my care was found to have a penetrating type of gastric ulcer. Surgery was performed, and
wound healing progressed in a perfectly normal manner despite the fact that she had received
daily injections of 100 mg. cortisone for 6 weeks before the operation. We have had numerous
instances in which other surgery was carried out during cortisone and corticotropin treatment.
In every instance healing progressed in a normal manner.

DR. CHARLES RAGAN (New York): I think that unless a wound is biopsied, one cannot say it is
healed. Secondly, we want to stress that the amount of impairment of wound healing, or the
amount of impairment of reactivity of the connective tissue, depends completely upon the amount
of induced hyperadrenalism produced.

Incised wounds will be delayed in healing, in our experience on 100 mg. ACTH daily, which
certain of our patients with lupus erythematosus disseminatus have required in order to control
symptoms. In our experience, incised wounds on the maintenance dose of cortisone have healed
well even when biopsied.

DR. OTTO STEINBROCKER (New York): I should like to report two different types of experience
along this line. In two patients biopsied before and during the administration of cortisone, the
report of the surgeon was that the healing was no different from what he had seen in other cases,
nor was it any different with or without cortisone.

We have had three patients, and a possible fourth, who developed acute thrombophlebitis
with acute inflammatory processes, while under cortisone or ACTH.

DR. PLOTZ: Creditor and others (1950)* have an article on controlled incised wounds
in humans made experimentally and then biopsied. Here one is not misled by the epithelial
growth which makes wounds appear grossly healed whereas they are healed on the surface only.
It is shown that patients rendered hyperadrenal experienced definite delay in the healing of incised
wounds. I should like to emphasize again what Dr. Ragan has said, that this delay in healing
seems roughly proportional to the amount of hyperadrenalism produced.

* Creditor, M. C., Bevans, M., Mundy, W. L., and Ragan, C. (1950). Proc. Soc. exp. Biol., 74, 245.
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The Use of Intra-Articular Temperature Measurement in the Evaluation of Anti-Arthritic
Agents. By JOSEPH L. HOLLANDER, EMERY K. STONER, ERNEST M. BROWN, JR.,
and PETER DEMOOR, Philadelphia, Pa.

No single accurate test for variation of the degree of inflammation of joints in
rheumatoid arthritis has hitherto been available. Using our previously described method,
daily intra-articular temperature measurements of actively inflamed rheumatoid arthritic
joints were made on 21 patients, before, during, and after therapy with ACTH or cortisone.
In every instance there was a prompt fall in the intra-articular temperature, amounting
to at least 10 C. within the first 24 hours administration of 300 mg. cortisone, and even
within 4 hours after administration of 25 mg. ACTH. Depression of joint temperature
toward normal became more marked and persisted throughout the period of administration
with prompt increase after withdrawal. Variation of joint temperature from day to day
without therapy, under controlled conditions, was never more than 0. 3 C. Adminis-
tration of other supposedly actively anti-arthritic steroids such as pregnenolone, artisone,
and testosterone, produced no fall in joint temperature in any case. The method is
suggested as a critical screening test for the rapid evaluation of new steroids for possible
anti-arthritic activity.

Discussion.-DR. BENEDICT F. MASSELL (Boston, Mass.): I should like to say that not only
is the joint temperature reduced, but, as Dr. Hench originally pointed out, the mouth and rectal
temperatures also fall to subnormal levels in many of our rheumatic fever patients treated with
ACTH. One wonders therefore whether the fall in joint temperature could be part of a more
generalized effect on temperature regulation.

DR. OTrO STEINBROCKER (New York): As a corollary to this work, arthroscopic investigation,
or examination of the interior of the joint with the arthroscope, carried out by Dr. Matthew
Burman shows the changes that one would expect with the fascinating results reported.

In the case of active rheumatoid arthritis before cortisone or ACTH is used, there is a
tremendous engorgement of the lining of the joint. We have examined two patients, and the use
of any of these compounds has led after 10 days to the almost complete disappearance of this red,
angry, engorged appearance of the synovia. The lining becomes pale, almost white. There is
thus distinct, striking change within a short time, undoubtedly related to these temperature changes.

DR. BROWN: We took oral and rectal temperatures concomitantly with our studies, and at
no time did we find significant changes in the direction of lowering the temperature that would
correspond to the changes in the joints.

Reiter's Syndrome: Observations following the Administration of ACTH. By WALLACE
GRAHAM and METRO OGRYZLO, Toronto, Ont.

Three patients presenting the symptom complex of Reiter's syndrome were given
ACTH for a period of 14 days. In two relatively severe cases the dosage was 100 mg.
and in a milder case 40 mg. per day. The symptoms and signs subsided rapidly in two
cases, and in the third more slowly, but all showed dramatic improvement. No relapse
has occurred for a period of 3 months in one patient, and for 2 months in a second; the
third is still under observation.

Discussion.-DR. HOWARD J. WEINBERGER (Boston, Mass.): I should like to express my appre-
ciation of Dr. Graham's paper. We have recently reviewed our experience in 33 patients with
Reiter's syndrome, sixteen of whom were followed for prolonged periods, averaging 7i years each.
We, too, are having difficulty in defining what constitutes Reiter's syndrome. At times, mani-
festations in addition to the triad appear to be of more significance. Biopsy of the mucous-
membrane lesions in one patient showed a histological picture that was consistent with either
pustular psoriasis or keratosis blennorrhagica. Biopsies of the skin and balanitis lesions in three
other patients showed similar histological changes.

We have treated two patients with Reiter's syndrome with ACTH at the Massachusetts General
Hospital. The genito-urinary and ocular manifestations in both patients had subsided before
therapy was begun. In one patient, who had had six recurrences in 3i years and chronic articular
involvement since the onset, there was rather dramatic improvement in an 8-day period, during
which ACTH, 100 mg. per day, was administered.

The second patient was in his first recurrence four years after the first attack. He had had,
in addition to the usual triad, extensive cutaneous involvement. He received ACTH, 160 mg.
daily, for a 3-week period. Although the sedimentation rate and some of the synovial fluid
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findings returned toward normal, there was a spread in the cutaneous involvement and new joint
involvement during therapy. In both patients there was a relapse after therapy was stopped.

DR. EPHRAIM P. ENGLEMAN (San Francisco, Calif.): We have recently treated one patient at
San Francisco Veterans' Hospital, a young veteran who has had his initial attack of the triad,
namely, urethritis, conjunctivitis, and arthritis. During the control period the urethritis and con-
junctivitis cleared spontaneously. He was treated with cortisone starting with the conventional
300, 200, 100 mg. dose. There was no improvement in the synovitis. The dose was increased
up to 300 mg. daily for a period of approximately 10 days, and there was essentially no clinical
response in terms of the synovitis.

It is of interest that with discontinuation of cortisone, there was a minor relapse and a recurrence
of the urethral and ocular symptoms; but I wish to emphasize that the joint manifestations, while
on the maximum doses, showed absolutely no clinical response to cortisone.

Chondromalacia Patellae: Diagnosis and Treatment. By DWIGHT C. ENSIGN and JOHN M.
SIGLER, Detroit, Mich.

Chondromalacia patellae is characterized by localized softening fibrillation, and erosion
of the hyaline cartilage covering the articulating surface of the patella, with or without
osteophytic lipping of the margins; it occurs in many instances without other mani-
festations of degenerative joint disease of the knee. Trauma is often an aetiologic factor.
If untreated, this condition leads to progressive degenerative changes in the knee joint.
The symptomatology and the principles of conservative therapy were reviewed. Patellec-
tomy has been done in thirty cases with decided benefit in twenty-five. Thorough pre-
operative and post-operative treatment is of utmost importance in securing comfortable,
well-functioning knee joints.

Discussion.-DR. JOHN G. KUHNS (Boston, Mass.): Dr. Ensign is to be complimented upon
calling our attention to one of the commonest and most important problems that we meet with in
degenerative joint disease. I am afraid I cannot quite agree with him on his method of therapy.
I am entirely with him in the conservative treatment, which I am sure we all use in much the same
manner. Unfortunately, our experience with patellectomy has not been as happy as his has been.
In most of the patients it is a very simple procedure to perform, but the patient always misses that
patella because in most individuals it is essential as the fulcrum for full extension of the knee.
We have had a little limitation in full extension in practically all of our patients.

Secondly, the condition which you see on the patella is rarely a lesion of the patella only. In
the many knees with degenerative joint disease on which we have operated, we have found similar
lesions on the tibial plateau and on the femoral condyles, and in a great number of these patients
we have found softening, and tears of greater or lesser degree in the inter-articular ligaments and
in the meniscus. These lesions often require much more extensive surgical procedures.

I should like to ask Dr. Ensign how many times he has found these other lesions in the soft
tissues of the knees in degenerative joint diseases, and how many recurrences of the symptoms
he has observed several years after the patella was removed.

DR. PHILIP LEWIN (Chicago, Ill.): If you people go away with the idea that you know much
about chondromalacia patella from this paper, you are going to be disappointed. Dr. Ensign has
described a condition in a certain group, and he has done it very well; but the ones that are most
interesting are young people from 16 to 25 years of age, and the ones you see in the army. Most
of my experience at the Mayo General and Gardiner Hospitats has been with such patients. It
is an entirely different clinical syndrome, an entirely different treatment problem. Do not
count on positive help from the x rays. The illustrations shown you represent a late age group.
Even after you remove the patella from the young folks and x-ray it, you cannot see anything
unusual. There is an analogy of the patella to a chocolate frosted cake: the cake has lime in it
and will show on the x ray. The cartilage has not, and will not show on the x ray.

Differential diagnosis is very important in such patients because very often you diagnose
chondromalacia patella and find there are loose bodies that do not show on the x ray because
they are chiefly cartilage. The anatomy and biomechanics of this lesion are very interesting I
know Leslie Mitchell knows about it, and I am sure the authors would tell us about it if time
permitted. It is like a bowling ball that you throw down the alley; as it rolls down it hits the sides.
It is like a small truck on a railroad track; it does not stay on the track.

Trauma is very important-repeated trauma, multiple minimal trauma, as well as the acute
trauma that was described. I was surprised to see the large number in females. You do not
see that in the younger age group. I believe knock knees may be an important predisposing factor.

DR. WALTER BAUER (Boston, Mass.): I, too, think there is too much enthusiasm for this opera-
tive procedure. I wonder if it is fair to take out a patella like the first one Dr. Ensign showed us.
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I wish he would tell us why patellar changes of the type described cause symptoms. I hope that he
will report the follow-up results in this series of cases 10 or 15 years from now. The patella has
a purpose and I believe that one should remove it only after full consideration of the eventual
consequences.

I think the authors are far too enthusiastic and are advising unnecessary surgical procedures.
After all, we all have some degree of chondromalacia of the patella. I suppose there is no one
in this room who does not have it at least in minor degree.

I should like him to tell us the cause of the symptoms in the case of the first patella shown.
DR. ENSIGN: With regard to Dr. Kuhns's question about other lesions, there were other lesions

present in some of these cases, as the slide showed, and when they were present in sufficient
degree to require correction it was done at the same operation. In other words, if osteophytes
or cartilage tears and so on were present, appropriate surgery was carried out.

As far as recurrences after patellectomy were concerned, symptomatically the patients, with
two exceptions, have been considerably more comfortable after the patella was removed than they
were before. They had better and practically painless knee function.

Dr. Lewin's point about the lesion in younger individuals, of course, is very well taken, and
we share his feelings that one has to be very careful in these younger patients. The mechanics
that he called attention to, namely, the trauma from the friction of the roughened patella, undoub-
tedly does activate symptoms.

I do not mean to give the impression that the diagnosis of chondromalacia patella in our hands
always leads to patellectomy; far from it! These are only the patients who did not respond to
prolonged conservative therapy, including immobilization during periods of acute synovitis, and
all the other elements of thorough conservative therapy. We did not operate on any of these
people who would not carry out all the details of conservative therapy, because we have received
patients from other sources who had had their patellas removed without proper pre-operative
and post-operative care who were sad cases indeed.

Concerning Dr. Bauer's warning against too much enthusiasm for this operative procedure,
I am enthusiastic about it only when the patients do not respond to conservative therapy. If
time had permitted we would have referred to the work of Dr. Bauer and Dr. Bennett in showing
that patellar changes are universally found in patients in the later decades. I do not know how
the roughened patella causes symptoms unless it is just a matter of friction. The patella, of course,
is tender when pressed against the condyles.

I grant you that the follow-up 15 years from now is going to be much more important than this
short period, which in this series was a maximum of 5 years. But we do know that before
operation, this group of patients was experiencing increasing disability, and no patients were
operated on who were not seriously handicapped by the progress of their disease in spite of adequate
conservative therapy.

Nylon Athroplasty in Rheumatoid and Osteo-Arthritis. By JOHN G. KuHms and THEODORE
A. POTrER, Boston, Mass.

This paper, with the discussion which followed, is to be printed in full in the March, 1951,
issue of this Journal.

The Effect of Hyaluronidase and Various Steroid Hormones on Human Synovial Membrane
Permeability and Clinical Results with Artisone. By DONALD R. FITCH, PETER J.
WARTER, JOSEPH SEIFTER, STANLEY JALLO, and OSCAR CORN, Philadelphia, Pa.

Human experimental work on the permeability of human synovial membrane was
reviewed. In an effort to extend rabbit-membrane studies published elsewhere, com-
parable studies involving the injection of phenolsulphonphthalein (PSP) into human
joints have been performed. Normal excretion patterns have been obtained and the effect
of hyaluronidase, DOCA, 21-acetoxyprognenolone, and cortisone on the permeability
of synovial membrane have been noted. Comparable studies have been made on
normal joints, rheumatic joints, and non-involved joints of rheumatoid patients.
Membrane permeability studies have also been made of pregnant patients and patients
with jaundice. Results in the use of artisone in the treatment of rheumatoid arthritis
were also summarized.

Discussion.-DR. WALTER BAUER (Boston, Mass.): I should like to ask two questions: first,
why does Dr. Fitch think that changes in permeability of the synovial tissues to a dye like PSP are
in any way related to the anti-rheumatic activity of a given steroid?
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ANNALS OF THE RHEUMATIC DISEASES
Second, if he is interested in measuring the anti-rheumatic activity of a compound, why does

he not test its effect on the transport of sugar, the character and content of mucin, the synovial
fluid viscosity and the cytology, which we know can be translated in terms of anti-rheumatic activity
if influenced favourably.

DR. DAVID H. KLING (Los Angeles, Calif.): I was happy to learn that intra-articular injections
of PSP have been used for the study of the permeability of the synovial membrane. Since the late
Dr. Henry Keller introduced this method in 1914, only Curtis and Brandenburg, and myself, have
published data on the absorption and excretion rates of PSP from the synovial cavity of normal
and various pathological joints.

The advantages of this method are its simplicity and non-toxicity, and the opportunity of com-
paring the excretion rates of the dye from the joint cavities with the rates after intramuscular or
intravenous injections. There are, however, certain drawbacks which limit its value as an index
of the therapeutic efficiency of various agents. If the synovial membrane is fibrotic, permeability
and absorption rates will hardly increase after the administration of cortisone, or any other efficient
drug. In recent studies we have found that the PSP, by itself, decreases the viscosity of some
effusions. This decrease can persist for at least 24 hours, while the reduction in the viscosity
by the intra-articular injection of hyaluronidase is rapid, but of only short duration.

DR. WILLIAM CHARLES KUZELL (San Francisco, Calif.) : I should merely like to state, for what
it is worth, that in the experimental polyarthritis of rats (due to pleuropneumonia-like organisms),
which is probably totally unrelated to rheumatoid arthritis, pregnenolone and 21-acetoxypreg-
nenolone, known as artisone, aggravate the arthritis considerably.

DR. FITCH: In partial answer to Dr. Bauer's question, I should very much like to investigate
the changes in synovial fluid viscosity and constituents, and so on at some later date. We felt
here we had an interesting phenomenon which we wanted to investigate by itself, quite independent
of anti-arthritic activity. Also, we felt that the results with ACTH and cortisone, being as con-

clusive and decisive and clear-cut as they are, afforded some comparative index of anti-rheumatic
activity, so that we could make a clinical appraisal that would at least start us on the road to deciding
whether or not this had any anti-arthritis effect. Certainly, compared with the aforementioned
drugs, the effect of artisone is much less decided and is neither reproducible nor predictable.

We shall continue with our studies on the permeability of the synovial membrane. I feel that
it probably has little to do with total anti-rheumatic effect, but I think it is a physiologic activity,
and therefore deserves to be investigated until we know as much about it as we can find out.

Desoxycorticosterone Acetate and Ascorbic Acid in the Management of Rheumatoid
Arthritis. By MAX K. NEWMAN, Detroit, Mich.

Careful controlled observation and clinical research have, as yet, to be carried out with
desoxycorticosterone acetate and ascorbic acid in arthritis. We have observed thirty
cases (20 men and 10 women) of rheumatoid arthritis according to systemic signs, joint
inflammation signs, extra-articular signs, impairment of joint mobility, articular deformity,
sedimentation rate, circulating eosinophils, and x-ray signs. Correlation was made
between the four stages of rheumatic diseases, four stages of functional capacity, and four
grades of response to therapy. Generally, results indicated 50 per cent. striking, 10 per
cent. mild, and 30 per cent. questionable or no improvement over a period of 6 months.

Discussion.-DR. WALLACE GRAHAM (Toronto, Ont.): Following the publicity attendant on
the favourable results reported from Scandinavia and England, we studied the effect of desoxy-
corticosterone and ascorbic acid on fifty patients; 37 had rheumatoid arthritis, ten rheumatoid
spondylitis, and three acute gouty arthritis. They were treated for a period up to 14 days.

Because of the favourable reports made on some patients who had received only one or a few
injections, 25 were treated as out-patients and received only a few injections. The other 25 were
treated with control in the hospital for 14 days. Their disabilities ranged from Stage 2 to Stage 4,
Class 2 to Class 4, as determined by the Committee on Therapeutic Criteria. In 47 patients
(the rheumatoid group without the acute gouty arthritis), the combined drugs had no effect on the
activity or the progression of the disease. In 29 of these 47, there was no subjective or objective
effect. Based on subjective findings alone, fifteen had transient relief from pain and stiffness,
and in six this was quite dramatic, but it was not maintained by subsequent injections.

The three patients with acute gouty arthritis received two injections with no effect, and were

subsequently treated satisfactorily with colchicine.
There was no significant drop in sedimentation rate in any of the patients treated. There was

no drop in the eosinophil counts in any of the patients. The plasma proteins in three of the patients
had abnormal fractions, and these abnormal fractions showed no change while under this therapy.
One patient was later given cortisone and the abnormal fractions returned to normal.
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AMERICAN RHEUMATISM ASSOCIATION
In the other laboratory work, none of the biochemical phenomena associated with cortisone

administration was observed. Some of our patients, as mentioned, experienced decreased pain
and stiffness after the control injections of normal saline, and it was our experience that in a ward
where cortisone or ACTH was being administered, subjective findings are very inadequate in
assessing the value of any drug. One of our patients who had been in a wheelchair for many weeks,
got out of his chair and walked up and down the ward after the control injection of saline.

It is true that about 30 per cent. experienced a temporary relief from stiffness and pain, but
once again there were no objective changes in any of our patients. In view of the psychological
factors involved, we feel that this temporary improvement must be interpreted with extreme caution.

DR. STACY R. METTIER (San Francisco, Calif.): Last December we treated 25 rheumatoid
arthritis patients with desoxycorticosterone acetate and vitamin C. Our results were similar
to those reported this morning. In some of our patients there was quite a dramatic change;
some who had been unable to get out of a chair were able to do so after we gave them this drug.
There was no change in the sedimentation rate or in the eosinophil count. After a period of
2 months under this treatment, however, some of the patients who had gained relief went into
relapse. We feel that some property in this combination of drugs has an effect on the patient,
but we do not believe that it is a cure nor the true answer to the problem of arthritis.

DR. C. STEWART GILLMOR (Kansas City, Mo.): At the Rheumatism Clinic at the General
Hospital, sponsored by the Kansas City Arthritis and Rheumatism Foundation, eighteen patients
were treated with desoxycorticosterone and vitamin C. We increased the dosages and gave them
together intravenously when no results were obtained from intramuscular injections. Placebos
were then given instead of vitamin C, but the results revealed no improvement. However, " one
lady thought she felt a little better ". I had the pleasure of meeting Dr. Wassen of Stockholm,
Sweden, in 1947. At that time he was very enthusiastic over dicumarol, and stated that his patients
were improved, but in our clinic we had no results from dicumarol. I wonder if some of the
remissions reported might be results of over-enthusiasm.

DR. MODERN (Long Beach, Calif.): We have used this method of treatment in about eighteen
cases of rheumatoid arthritis. We were very careful to instruct the nurses that we were dealing
with a new wonder drug. One patient served as a control, receiving some type of placebo, while
the next received the desoxycorticosterone and ascorbic acid. Treatment lasted about 2 weeks
each with every patient. Apart from two exceptions in the DOCA and ascorbic acid-treated group,
every case, both nurses and patients, reported with great enthusiasm " Doctor, just look at the
improvement I've had! "

The improvement consisted of the patient opening and closing his hand, saying " Doctor,
see how I am able to open and close my fist! " This he would do with just as great apparent
difficulty as before, but he didn't notice it.

One of Dr. Graham's patients got up and walked across the room after an injection of saline;
this also was done by one of the placebo patients in our group, and we believe it was all because
of a proper stage setting.

In a condition as disabling as arthritis, the psychological influence is tremendous, and I believe
every aspect of the psychological setting should be explored before any statement is made.

I should like to make an analgous observation, though it has nothing directly to do with this
subject. We have a patient with bronchogenic carcinoma, in whom there was a tremendous
extension of the tumour, with squamous cell carcinoma in the wound. Last September this man
had a lobotomy, which reduced the euphoria. Since that time the growth of that tumour has been
slowed down to a walk. This shows what a psychological setting can do in some diseases.

DR. CHARLES RAGAN (New York): I want to report briefly on two patients. One had severe
rheumatoid arthritis; Dr. Knowlton used him as a normal adrenal patient and gave desoxycortico-
sterone, 10 mg. a day for 3 months. There was no change in his disease over this period.

The second received desoxycorticosterone and ascorbic acid for 6 weeks in another institution.
We had information on her physical findings before this was received, and her blood pressure was
about 150/85 before this. When we saw her, the blood pressure was about 200/110.

Whether that was the natural course of hypertensive vascular disease, I cannot say.
DR. DAVID H. KLING (Los Angeles, Calif.): Among fourteen cases* of rheumatoid arthritis

treated by this method, dangerous reactions occurred in three. Hypertension developed in two
patients. In one, the blood pressure rose from 110/55 to 160/90 after thirteen injections; this
case had clinical and x-ray evidence of heart failure. In the second, the blood pressure rose from
140/70 to 205/100 after six injections. The third developed marked muscular weakness and soreness
after sixteen injections. The serum potassium decreased from 18 mg. per cent. before treatment
to 14 mg. per cent.

I should like to ask Dr. Newman whether he has encountered similar side reactions.
DR. WALTER BAUER (Boston, Mass.): Dr. William S. Clark of our group, has used desoxy-

corticosterone glucoside in doses as high as 150 mg. per day for periods of 8 to 12 days without
demonstrable therapeutic effect.

* Kling, D. H. (1950). J. Amer. med. Ass., 143, 791.
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ANNALS OF THE RHEUMATIC DISEASES
DR. NEWMAN: The only final word I have to add is this: the main reason for the slides I

showed was not to show you what good the treatment did, but how little correlation there is between
this type of treatment and the disease and the stage and functional capacities, and so on.

In our personal experiences in treating arthritis, I think we can go all the way back to a report
by Hartfall and Harris (1949)*; they had approximately seventeen patients and also achieved this
high percentage of improvement-about 80 per cent. They made the comment, " We could
expect the same result from simple physical treatment."

I think I can agree with them wholeheartedly, because I am in physical medicine also, and
I think that is probably still the major procedure that we shall employ in addition to the chemical
management of arthritis.

Further Observations on the Use of Large Doses of Testosterone and Pregnenolone in
Rheumatoid Arthritis and Allied Disorders. By WILLIAM K. ISHMAEL, ARTHUR
HELLBAUM, JoHN F. KuHN, J. N. OWENS, JR., and MARY DUFFY, Oklahoma
City, Okla.

Testosterone and pregnenolone given in proper dosage and at proper intervals are
capable in certain patients of producing a remission in rheumatoid arthritis, rheumatic
fever, gout, shoulder-hand syndrome, and sclerodermatomyositis. We are still of the
opinion that there is no specific anti-rheumatoid effect of these two substances, but that
they exert their beneficial action through general metabolic activity.

Discussion.-DR. RICHARD T. SMITH (Philadelphia, Pa.): There have been numerous reports
in the literature in regard to these two preparations. It is very difficult to evaluate just what occurs
when some investigators get fine results and others get no results at all. In an endeavour to
correlate these findings, we made a very critical study of the reports to date, and found several points
which may help to shed light on the subject.

Among many of the diagnoses of patients given in case histories, we find not only rheumatoid
arthritis but under that classification many other rheumatic diseases as well. The criteria of
improvement from study to study are quite variable. It appears that in those instances where
great benefit is considered to have occurred, this is not on the basis of rheumatoid activity but on
the basis of improved function. Where there has been no benefit we find rigid criteria of improve-
ment in the rheumatoid arthritis with little consideration of the improved function.

When the diagnoses of rheumatoid arthritis are reconsidered, we find that many of them are
actually osteo-arthritis, and some fibrositis, and some other type of rheumatic disease. Is there
a common denominator in the diagnoses in those patients who have been considered benefited?
It is possible that this common denominator is actually secondary fibrositis, because it is one
condition that is present throughout the various diseases.

In our personal experience in treating 85 patients with large doses of testosterone, pregnenolone,
or a combination of both, we have found no benefit to the rheumatoid activity. Possibly the
benefit from these drugs is on the basis of some effect on the secondary fibrositis. At the present
time we are continuing a study with the idea of picking out the patients in whom secondary fibrositic
symptoms predominate.

DR. ROLAND DAVISON (San Francisco, Calif.): I think Dr. Ishmael has presented a very fair
picture of the results with these drugs. I know nothing regarding the type of patient in whom
other workers report favourable results with pregnenolone. I haven't made a critical study of
their reports. I am sure that the cases which have been treated by us have been carefully classified,
and are cases of rheumatoid arthritis.

First, I am sure that pregnenolone is not a wonder drug. Second, I do not believe it to be a
complete failure. There are definite benefits in real rheumatoid arthritis from the use of pregneno-
lone. We have demonstrated these. We have observed our patients improve and then after we have
withdrawn the drug and have given placebos, we have seen them regress very rapidly, whereas
when we give them the drug again we find that they again improve, subjectively and objectively.

Most of our work has been done with injectable pregnenolone in large doses. Originally
we gave small doses and got no effects whatever; now we believe it is advisable to begin with a
dosage of 400 mg. daily. A very few patients apparently benefited from smaller doses.

Recently I was asked, " What about oral pregnenolone? " I began tabulating our results.
My impressions of pregnenolone by mouth in dosages up to 1 g. a day were that many patients
failed to get any benefit whatsoever. On the other hand, we have other patients whose sedimenta-
tion rates have come down and whose joint swellings disappeared. I doubt very much if that is
merely due to relief of fibrositis.

* Hartfall; S. J., and Harris, R. (1949). Lanicet, 2, 1202.
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AMERICAN RHEUMATISM ASSOCIATION
Of the cases we have treated, about 40 per cent. have improved. Using the New York Rheu-

matism Association's classification, we have obtained Grade 2 improvement, and some showed
complete disappearance of all signs of activity, with the exception that their sedimentation rates
remained rapid. We have had several patients who have continued taking the drug for a year,
who still remain controlled.

I think we must regard pregnenolone, cortisone, testosterone, and all these other steroids as
interesting tools. Certainly none of them is the answer to our problem, and I personally shall
still continue to use gold in routine treatment.

DR. CECIL SAUNDERS (San Francisco, Calif.): I have used pregnenolone on between twenty and
thirty cases. It has been most noticeable to me that the gouty patients are quite often slightly
improved with pregnenolone. I have noticed in two patients particularly that the uric acid deter-
mination had increased considerably after the parenteral use of pregnenolone. One, in particular,
had never had a uric acid determination above 3 mg. per cent., but he had been badly incapacitated
with chronic gout for over 15 years. First the uric acid fell to as low as 2 3 mg. per cent. Later
it rose to over 4, and later to over 7. He has shown progressive improvement which has been
rather remarkable to him, and I think it is worth calling to your attention.

I have in mind two other patients who had rheumatoid nodules of long standing, chronic and
severe. One had a severe leukopenia as a result of a long course of gold therapy which I had not
administered. This leukopenia improved, and we watched it carefully. It had been as low as
3,000 and it went up to over 6,000 leukocytes per ml., but later fell back to around 4,000.

I would say about 15 per cent. of the rheumatoid cases whom I have treated showed slight
improvement. After first becoming painful these rheumatoid nodules did regress, strange to say,
and then became smaller in two patients. As the nodules had been of long standing, I should say
that the regression was due to the pregnenolone.

I am not an enthusiast for pregnenolone, but regard it as something to which we should pay
attention. I felt that perhaps if it were used in conjunction with cortisone or ACTH it might
benefit a small percentage of cases after a period of several weeks, and that they could perhaps be
carried on orally. We know that the effect of cortisone and ACTH is so temporary that we need to
find some other preparation that can be used with comparatively little expense and that will main-
tain our remissions.

DR. ISHMAEL: Our observations on the effects of testosterone and pregnenolone in rheumatoid
arthritis have not led us to the conclusions that they are satisfactory remedies for this disease.
We have pointedly avoided lay press publicity regarding testosterone, and no physician has been
asked by a drug firm to use testosterone to treat arthritis.

On the other hand, we have concluded, after observing the effects of these substances on 190
patients for over one year, that, in certain patients with rheumatoid arthritis, they do possess an
unknown action capable of reversing the course of this disease. For that reason further studies
with oxidation products of several androgens are being carried out.

A panel discussion on " Cortisone and ACTH in Rheumatic Disease " was
conducted by Dr. Philip S. Hench, chairman, with Drs. Walter Bauer, W. Paul
Holbrook, E. P. Engleman and Otto Steinbrocker on the platform.

CHAIRMAN HENCH: Members of the Association, the panel went over the questions
this morning and weeded out, those that have already been answered fairly well in the
various papers. Some, however, may need further discussion. I will ask Dr. Steinbrocker
to answer the first question: What are the comparable doses of cortisone and ACTH ?

DR. STEINBROCKER: We have been using doses initially, then smaller daily doses.
Our initial dose of cortisone is usually 300 mg. the first day. When a patient has mild rheuma-

toid arthritis we start with a smaller dose of 200 mg. Thereafter we give 100 mg. daily until most
of the symptoms have disappeared. Then we continue with maintenance doses, sometimes 100 mg.
daily but usually smaller amounts, employing the minimal daily dose to control the symptoms.
ACTH is used in about the same manner but usually in doses one-half the amount of cortisone.

In other words, the initial day's dose ofACTH totals 150 mg. (given in divided doses, usually every
6 or 8 hours). Then we give 50 mg. a day until the symptoms are under control, and thereafter
lesser amounts depending on the maintenance of improvement by the reduced dosages.

DR. HOLBROOK: I think the person who asked that question was inquiring as to the relative
strength of the two substances. It is our impression that 40 mg. ofACTH is about the physiologic
equivalent of 100 mg. of cortisone.

CHAIRMAN: This relative potency must always be kept in mind in analysing the clinical effects
and side effects of each of these substances.
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DR. ENGLEMAN: We have been using large initial doses of cortisone, particularly in severe or

moderately severe cases of rheumatoid arthritis. It is our impression that we get a much quicker
response and save cortisone if we use 300 mg. doses daily for the first two or three days, then
200 mg. doses daily until the desired effect is obtained. Then we lower the dose.

DR. BAUER: As with other drugs, you have to use enough to get an effect. The dosages
mentioned will take care of most cases, but occasionally the usual dose will not suffice.

CHAIRMAN: Does ACTH do anything that cortisone will not do, and vice versa ?

DR. BAUER: These two drugs are very comparable. The only two situations that I can think
of at the moment, wherein it would appear that ACTH may be more effective than cortisone, are
gouty arthritis and certain allergic diseases, particularly asthma. It currently appears that asthma
and gouty arthritis respond more promptly to ACTH than they do to cortisone. But, it is only
fair to say that McGee Harvey and his associates at Hopkins, and others who have treated asthma
with cortisone, have not given it in as big doses as they might have. The same is true of gout.

Until comparable doses of ACTH and cortisone have been used, or until larger doses of
cortisone have been used, one cannot say that cortisone is not equally as efficacious as ACTH.

CHAIRMAN: Should I, a general practitioner, start using these new hormones in the
treatment of arthritis, or should I wait until the rheumatologists have done more work
with them ?

DR. HOLBROOK: That is a very difficult question. I think these two substances can be given
for short periods by the general practitioner with little or no hazard. But their long-term adminis-
tration is still fraught with certain hazards. If I were a general practitioner I should not want
to employ long-term administration until more is known about these new hormones.

DR. BAUER: We are dealing with two very potent preparations. It will be interesting to see
what kind of untoward effects we may run into during the next 3 to 5 years.

CHAIRMAN: Will the use of ACTH or cortisone ever become a form of treatment,
or will these substances always remain research tools ? If I may, I will discuss this question
myself.

Drs. Kendall, Slocumb, Polley, and I have so far regarded these substances as useful new

research tools. The ultimate destiny of these hormones in the field of practical therapeutics
remains to be determined. We still regard them chiefly as research tools. But we must not stay
up in some ivory tower and discourage ourselves and others from trying to make their use as

practical a procedure as possible, as soon as possible. We must learn how to control the adverse
effects of long-continued administration. Therefore, I applaud the reports presented yesterday
which described methods of administration which may soon provide practical clinical usage.

CHAIRMAN: What doses of ACTH or cortisone should be used in children with
Still's disease ?

DR. BAUER: We have been very surprised at the doses of cortisone required for children.
I will cite one instance which is rather typical: A child of 14, weighing 50-odd lb., required between
100 and 125 mg. per day to get a good anti-rheumatic effect, but the sedimentation rate was not
affected. Arthritic children rarely need more than 40 mg. of ACTH per day, and within a week
or so can usually maintain them on 20 and even 10 mg. per day.

DR. ENGLEMAN: One has to consider the severity of the disease. We have been impressed
with the fact that for children with severe or moderately severe Still's disease the dose resembles
that for adults, but children are likely to develop the undesirable effects more quickly than adults.

CHAIRMAN: Do you advise hospitalization of patients receiving these new hormones
for rheumatoid arthritis ?

DR. ENGLEMAN: If one is carrying out research, one should hospitalize the patient. But
if one is simply treating patients, it is possible to treat them as out-patients, providing one sees
them daily during the initial period.

DR. STEINBROCKER: The question is: Can these compounds be used as a form of therapy of
ambulatory patients. We have not seen any serious contraindications to such usage. But such
use of cortisone or ACTH should be made carefully, with the side effects in mind, for which we must
look often and at short intervals.
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DR. BAUER: I prefer to start them in the hospital.
CHAIRMAN: Until recently we studied most of our patients in the hospital. Now we have

a new group starting as out-patients. It depends on the man who is administering these hormones.
You can handle most patients as out-patients if you handle them properly and carefully.

What minimal laboratory tests should be made in following a case of rheumatoid
arthritis managed by cortisone or ACTH ?

DR. BAUER: If one is interested only in a therapeutic effect, and particularly if one is using
cortisone or ACTH by what we might term " interrupted " therapy, then I don't think one needs
to do many laboratory tests. If the patient develops symptoms of weakness, and the like, one
should estimate the blood potassium and CO2 to see whether hypokalemic alkalosis has developed.
One should obtain an electrocardiogram also to see if intracellular potassium depletion exists.
These are the important tests to keep one out of trouble.

DR. ENGLEMAN: One should also weigh the patient daily and check the blood pressure daily.
These provide important clinical data.

CHAIRMAN: What are the most important or most common side effects to look out
for, and what laboratory tests are required to spot them ?

DR. HOLBROOK: That question has been largely answered. Yesterday Dr. Slocumb presented
a slide listing the various side effects to watch out for.

Dr. Engleman has just mentioned the most important things, namely, to weigh every day
patients receiving ACTH or cortisone, and to take the blood pressure every day of those who
receive ACTH. The most common side effects are oedema from disturbances in water balance,
and a little rounding of the face. These comprise a high percentage of the side effects. If we
weigh the patient daily and watch him, we shall have no difficulty.

CHAIRMAN : Instead of correcting side effects, such as oedema or alkalosis with loss of potassium
and chloride, when they occur, why not anticipate and prevent them by prescribing routine restric-
tions of sodium chloride, and giving potassium chloride by mouth?

DR. BAUER: I think that is what shouid be done. It is the only safe way to proceed. The
sodium intake should be restricted to about 1 g. per day. You should administer 3 to 4 g. of potas-
sium chloride per day. On such a regimen you are protecting your patient as fully as you can.

CHAIRMAN: There is some difference of opinion on that point. I have discussed this with
various investigators: some believe that when patients are studied carefully the routine use of
potassium chloride and the unsavoury limitation of sodium chloride in the diet is usually unneces-
sary. We can't answer that question finally yet, but if one chooses to do these things routinely
one may feel a little happier and safer.

DR. ENGLEMAN: We have not found such measures necessary for patients receiving cortisone,
especially if they are hospitalized, but we consider them desirable for patients receiving ACTH.

DR. BAUER: I think one should restrict sodium and also give potassium to patients receiving
cortisone, especially if it is given for a long period.

CHAIRMAN: What results have you had with artisone or pregnenolone ?
That question has been answered adequately in the previous presentations. None of the

members of this panel has obtained satisfactory results from artisone or from pregnenolone.

How about combining the new hormones with orthopaedic procedures ?
DR. STEINBROCKER: Let me answer the first part of that question.
We should first see what the effect of the hormone is before we undertake orthopaedic

procedures. We have been very surprised to note the degree of functional recovery and correction
of malposition which some patients have enjoyed from the hormones alone. One should wait
to get the optimum effect of the hormone and then if necessary plan for orthopaedic measures.

DR. BAUER: In treating rheumatoid patients one must have a well-thought-out, well-planned
programme. No programme for the care of a rheumatoid arthritic can go forward without a
good physiotherapist and orthopaedist at your side. In my opinion the necessary physiotherapy
and orthopaedic measures should be instituted before one starts therapy with cortisone or ACTH.
Thereby you will correct more deformities and will get a better functional end result.

DR. STEINBROCKER: Many deformities disappear when the patient is given enough hormone;
so it seems useless to treat deformities orthopaedically until the effect of the hormone is complete.

DR. HOLBROOK: I believe that the basic routine of postural correction, muscle training, and
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410 ANNALS OF THE RHEUMATIC DISEASES
proper supports is essential in attempting to correct these deformities and should be begun before
starting cortisone or ACTH, for one main reason: If you have not taught the patient to do his
exercises, if you have not taught him how to prevent contractions and crippling deformities, he
will not learn it during the use of cortisone.

DR. STEINBROCKER: I heartily agree that the patient should get exercises, muscle training,
and those simple procedures which supplement the hormone therapy, but it takes only two or three
weeks of hormone usage to decide whether the patient will also need some complicated orthopaedic
device. During that time we should wait, for scientific reasons, to see what the maximum effect
of the hormone on that patient will be, without using any supplemental measures excepting very
simple ones. After that preliminary period, orthopaedic procedures are in order if necessary.

DR. BAUER: Why wait two or three weeks? These people ought to get well and get going.
If you are doing research you can wait for scientific reasons. But if you are primarily concerned
with the treatment of patients, why not get total treatment under way? Traction will do no harm
if the patient has muscle spasm and a painful hip.

CHAIRMAN: Will cortisone or ACTH prevent healing of surgical wounds ?

DR. STEINBROCKER: In two patients on whom articular biopsies were performed, both before
and during hormone therapy, healing occurred promptly and was similar in every way.

DR. BAUER: One of our patients had two biopsies done on one knee; the first before ACTH
therapy, and the second after the ACTH had been given for 90 days. At the time of the second
biopsy, a proportion of the first incision was removed. Microscopic examination of this scar
failed to reveal any inability to heal, in fact, slight keloid formation was present.

CHAIRMAN: What will cortisone or ACTH do for osteo-arthritis ?

DR. STEINBROCKER: We have had rather limited experience in three cases of osteo-arthritis
of the hip, in all of which we noted moderate to marked reduction of pain and improved functional
mobility within the limits of the defect and the destructive changes within the hip.

One patient with spinal osteo-arthritis, previously unrelieved by physical therapy, deep radiation
therapy, and other procedures, responded very satisfactorily to cortisone.

DR. BAUER: One must remember that both these agents probably have an analgesic effect.
DR. ENGLEMAN: Our experience has not been similar to Dr. Steinbrocker's. We have had no

results apart from a mild analgesic effect in three cases of degenerative joint disease, one in the
cervical spine, one in the hip, and one in the knee.

CHIAIRMAN: We have had a very nice result in one case of osteo-arthritis of the knee.

How about gout and the new hormones ?

DR. BAUER: If one gives ACTH to a gouty patient, one of three things may happen:
If administered when the arthritis is quiescent, it may precipitate an attack of acute gouty

arthritis. If it is given when the patient is suffering from acute gouty arthritis, he may obtain
very prompt and dramatic relief. But withdrawal of the drug may be associated with an exacer-
bation of the gouty arthritis.

DR. ENGLEMAN: We have given cortisone to one patient with severe chronic gouty arthritis:
His functional capacity increased considerably, but there was very little, if any, objective evidence
of improvement.

DR. BAUER: If you treat gouty arthritis with cortisone, you should give bigger doses than most
of us have used to date. By so doing we may determine eventually whether it is or is not as efficac-
ious as ACTH. In treating acute gouty arthritis one should administer sufficient ACTH to bring
the arthritis under control. This may require 25 mg. every six hours for as long as 3 days.

CHAIRMAN: In view of the scarcity of cortisone or ACrH, I have spent much time
trying out so-called substitutes, with disappointing results. What are the chances of
finding an effective substitute ?

DR. HOLBROOK: That question is important. This morning we heard the results of searching
for a new substitute. None of us knows what the chances are of finding an effective substitute
for cortisone or ACTH. I am sure that we all feel that those who reported upon their results with
pregnenolone, testosterone, artisone, and so on, were sincerely attempting to study the effects of
these newer substances. There is a possibility that some of the metabolic products of cortisone
or steroid fractions may have an action that is wholly independent of the so-called endocrine
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AMERICAN RHEUMATISM ASSOCIATION
or glandular action. It would be presumptuous to say that a suitable, safe, and permanent
substitute will never be found.

Our attitude should be open-minded. This morning's meeting, when the men who experi-
tnented with these various substances had the courage to stand up and tell us of their results and
opinions, was a very useful occasion. The search for substitutes should go on.

CHAIRMAN: I heartily approve of Dr. Holbrook's comment. Under the supervision of
Dr. Kendall, and with the help of the chemists of Merck and Company who have sent us various
products, we have gone right around the cortisone formula. As I mentioned yesterday, we have
tried many substances; and except for Compound F, our results have been entirely negative. It is
very discouraging to spend months on that sort of thing. But we must remember that Ehrlich
was not successful until 606 experiments were concluded.

DR. STEINBROCKER: I would like to make a statement, to which I think everyone will agree:
The cure for rheumatoid arthritis and some of these allied conditions still has not been found.
I am sure Dr. Hench will subscribe to that. Therefore, continued search should be made by those
who have the facilities to do such work properly, for other improved methods of treatment.

CHAIRMAN: What are the results of cortisone and ACTH in the "shoulder-hand
syndrome" ?

DR. STEINBROCKER: We have had some experience with a number of cases of the shoulder-hand
syndrome. Six out of seven patients who received cortisone or ACTH showed very good response,
with abolition of pain, improvement of the shoulder disability, and reduction of symptoms in the
hand. The crucial index to the value of any therapeutic procedure is the response of the hand.
On the whole the use of ACTH or cortisone has given us almost as satisfactory results as the use
of stellate and sympathetic blocks. I say "almost " because there is one hitch, and that is that
even after patients respond, just as in rheumatoid arthritis, they must continue to be treated for
some time, we do not yet know how long, whereas when patients respond well to sympathetic
block the symptoms are abolished promptly.

DR. BAUER: The term, "shoulder-hand syndrome ", is not a very satisfactory diagnostic
label because it may be the end result of any number of pathological lesions of varied anatomical
location. The use of this term should be discouraged because it lacks definitive pathological
meaning. As used by many, it serves more nearly as a waste-paper basket than a specific diagnostic
term. I wonder what these seven cases were really suffering from?

DR. STEINBROCKER: One of them might have represented involvement of shoulder and hand
with rheumatoid arthritis. The most strikingcases developed after myocardial infarction, and
these are the most resistant to any form of treatment. Two patients had cervical osteo-arthritis
associated with the shoulder-hand syndrome and the rest had idiopathic disorders.

CHAIRMAN: Has anyone found anything that will enhance the value of cortisone or
ACTH so that one may either (1) use smaller doses of the hormone, or (2) prolong the
effects of the hormones after their use is discontinued ? How about combining cortisone
with gold ?

DR. HOLBROOK: As far as is known, with the exception of what I mentioned yesterday, none
of the steroids nor anything else we have used has been effective in maintaining a remission. Five
patients who had responded poorly to gold and derived only slight improvement therefrom were
given one course of ACTH. They have maintained their improvement and have now been at work
for over 6 months on maintenance doses of gold. Whether this means anything I do not know.
It is the only hopeful thing that we have seen as regards maintenance of remission with substances
other than ACTH or cortisone.

It is important to maintain the basic programme so as to improve muscle tone, posture, and
general welfare. Such a programme should be carried on after the use of ACTH and cortisone.

DR. ENGLEMAN: It is conceivable that ACTH might mask some of the toxic effects of gold,
particularly in relation to drug sensitivity. It is theoretically possible that with the administration
of both ACTH and gold one might get into trouble.

DR. HOLBROOK: If skin reactions to gold develop (of which we have had five), they disappear
very quickly when ACTH is given, much more quickly than with BAL. We have accomplished this
in five cases. If the skin reaction recurs it will clear up again on ACTH and ultimately stay clear.

DR. BAUER: It is very important to remember that while administering ACTH to a patient
with a peptic ulcer or any type of diverticulitis, perforation may occur unbeknown to patient
or his physician. The patient may appear sick and yet present no localizing symptoms because
of the " analgesic " effect of ACTH.
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412ANNALS OF THE RHEUMATIC DISEASES
CHAIRMAN: Should cortisone or ACTH be given merely to control symptoms in

rheumatoid arthritis, or until all laboratory abnormalities, such as elevated sedimentation
rates, serum proteins, blood counts, and so on, are normal ?

DR. BAUER: You should try to produce the best possible remission, and hope that when you
get through the patient will be in a natural remission. For this one reason I aim to induce as

complete a remission as possible without producing ill effects.
CHAIRMAN: I heartily subscribe to that view. In other words, if you can get a whole loaf

without any significant side effects, fine; if you can't, be satisfied with half a loaf and don't worry
about the sedimentation rate.

DR. HOLBROOK: If, as a result of cortisone or ACTH, the patient is clinically better, don't
be unduly concerned about residual laboratory abnormalities. You don't have to bring the

sedimentation rate to normal.

CHAIRMAN: How often does relief persist after the hormones are discontinued in

cases of rheumatoid arthritis ? Is this persisting relief related to the hormones, or does
it represent merely spontaneous coincidental remission ?

DR. ENGLEmAN: In every instance of rheumatoid arthritis treated by us with either ACTH
or cortisone a relapse has occurred, usually within one or two weeks. When a remission does

persist, it is probably a coincidental spontaneous remission.
CHAIRMAN: In seven of our first 23 rheumatoid patients who received cortisone or ACTH,

marked improvement persisted for from 5 to 14 months after the hormones were discontinued.
We don't know what that means. No one particular method of administration was employed.
Such persistence of relief may be spontaneous or may be related to the hormonal therapy. One
of the disadvantages of continuous administration of cortisone or ACTH is that after a time you

may be giving the hormones needlessly. I think one should stop after a course of the hormones
to see whether a prolonged remission has developed.

DR. HOLBROOK: I agree. One should stop after the first course to see how long relief lasts.
DR. STEINBROCKER: I believe a realistic approach requires that we thoroughly explore the

possibilities of continuous therapy. That is the way it is going to be used very soon..!

CHAIRMAN: What conditions provide contra-indications to the use of cortisone or
ACTH in any dose, such as diabetes, hypertension, decompensated hearts, or tuberculosis ?

DR. STEINBROCKER: Whether these conditions are really contra-indications to hormonal

usage would depend upon their severity. Every one of these diseases mentioned, when severe,

should keep us from using very potent drugs. If the condition is not severe, then our policy

has been to use the drug and watch the patient cautiously for any evidence that a complication of

this sort is being aggravated by the hormone.
The severity of the patient's arthritis is another guiding factor. If the complicating condition

is largely under control, and if the patient's arthritis is marked, I would use the hormones and

cautiously watch what happens. Our limited experience with these complications (and we have

seen them all) makes us feel that they do not necessarily represent a hazard if watched carefully.

DR. BAUER: As far as we know, if diabetes has been made worse by cortisone or ACTH, the

effect is only temporary. If an arthritic patient has hypertension, one must watch carefully the

hormonal effect. If the hypertension becomes worse you will have to discontinue the drug. In

cases of decompensated heart you must proceed with caution, because further trouble may result

from retention of fluid. In cases of tuberculosis you should also use good clinical judgment.
DR. ENGLEMAN: One must use caution before employing either of these drugs in cases of severe

unilateral chronic uveitis when the contralateral side is fairly quiescent. We have had two instances

in which, upon withdrawal of the drug, the quiescent uveitis in the contralateral eye has flared up.

DR. BAUER: When treating uveitis with secondary glaucoma one must bear in mind the pos-

sibility of additional retention of electrolytes and water and further increase of intra-ocular tension.

DR. HOLBROOK: Chronic nephritis offers a hazard to the use of ACTH, but less to cortisone.
CHAIRMAN: Hypertension is affected more by ACTH than by cortisone; we may not have

to stop the use of either hormone, but just change the dosage.
DR. ENGLEMAN: We have been concerned by the incidence of convulsive seizures in five patients

with lupus. We don't know the pathogenesis of these convulsions. We presume they are due to

the diffuse nature of the vascular disease with superimposed disturbance of electrolytes and water.

For this reason I think that a patient with relatively mild disease, but with evidence of diffuse
vascular disease, had better not receive ACTH or cortisone until we know more about them.

DR. BAUER: I don't agree. Long before we had cortisone and ACTH we knew from personal
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AMERICAN RHEUMATISM ASSOCIATION
experience that people with lupus erythematosus disseminatus had convulsions. These will still
occur. But in giving such patients these hormones one should prescribe a low sodium and a high
potassium intake.

CHAIRMAN: I should like to discuss the question of treating a person with an unstable per-
sonality. Drs. Rome and Braceland of our Department of Psychiatry have studied many of our
arthritic and other cases and have divided the pre-cortisone personality patterns into four groups.
It is the fourth group with the unstable pre-psychotic personality who may develop transient
psychotic reactions to these hormones. Dr. Rome has been able to predict with a marked degree
of accuracy the type of psychologic reaction to these hormones which each patient may develop.
An analysis of the patient's pre-therapy personality pattern using simple methods of determining
how he reacted to previous stresses, may give a clue as to whether it is safe to use cortisone orACTH
in any given case.

DR. BAUER: That has been our experience, too. I think more and more people agree that
if you spend some time on each case you can predict with some degree of regularity what lies ahead.

CHAIRMAN: Since responsive adrenals are required for ACTH to be effective, must
one always test adrenal function before giving ACTH ? If so, by what test or tests ?

DR. HOLBROOK: It is simple to do at least the Thorn test, before using ACTH, because the
initial dose ofACTH for the test can be used as part of the treatment, and thus you have information
on the test before the next dose is due.

Every now and then you will find a patient with rheumatoid arthritis who has a negative Thorn
test and whose eosinophil count falls only 5 or 10 per cent., or not at all. It does not mean that
that patient will not respond to an adequate dose of ACTH, but that you may have to give him a
very large dose. You may decide to give such a patient with a low response to his Thorn test
cortisone instead of ACTH. The Thorn test should be done on every patient at the beginning.

DR. BAUER: If possible you should do hourly eosinophil counts the day before the Thorn
test is done. Pincus has said that the most stressful thing that people, who lead sedentary lives,
do is to get out of bed in the morning. Hence, if you are going to do ACTH response tests you had
better do them in the afternoon, because the eosinophils drop in most people from the time they
awaken until about noon, when they begin to rise. It is possible that some of Dr. Holbrook's
Thorn tests were negative because they were done in the afternoon.

DR. ENGLEMAN: We have seen some patients whose eosinophils were not markedly depressed
during the Thorn test and who yet had fairly satisfactory clinical responses to ACTH.

CHAIRMAN: How about ACTH peptides ? How soon will they be available, and will
they retain the anti-rheumatic factor without undesirable effects ?

DR. ENGLEMAN: Dr. Li, of the University of California, has recently prepared a
digest of ACTH, which is a polypeptide. We have used it in one case and obtained a clinical
response similar to that from ACTH or cortisone. I have no idea when ACTH peptides will be
generally available. As far as I know, there is no immediate prospect of that. The chief advantage
of the peptide would be that theoretically, at least, we should expect no androgenic property which
ACTH may occasionally possess.

CHAIRMAN: I have now a question from the floor.
When you have a patient on maintenance doses of 100 mg. cortisone three times a

week, would it be wise on theoretical grounds, to give, once a week, an injection of 25 or
50 mg. ACTH ?

That is being done by some investigators who give combinations of ACTH and
cortisone. On theoretical grounds, theACTH may lessen the degree of adrenal cortical suppression
produced by cortisone. I don't know whether anyone knows the answer to this particular question.

DR. BAUER: More studieswill have to be done before we can say with certainty whether such
a combination will be useful.

DR. HOLBROOK: I believe that in many patients who have had a prolonged course of cortisone
neither a little nor a big dose of ACTH will stimulate the adrenal cortex during the refractory
period. If this is so, then it is unlikely that intermittent doses of ACTH will prevent adrenal
cortical suppression.

For as long as three weeks after the use of cortisone, there appears to be a refractory period
during which an injection of ACTH will produce neither a significant fall of the eosinophils nor a
clinical response. Then suddenly the adrenal cortex may respond, and will respond to 40 mg.
as well as it did before.
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ANNALS OF THE RHEUMATIC DISEASES
DR. BAUER: In the future we may all agree that when you stop long-continued cortisone

therapy you should give ACTH for a while. In patients who have been on cortisone for five or
six months tests of adrenal cortical function usually reveal the presence of some insufficiency.

CHAIRMAN: In some cases of Cushing's disease of long-standing duration one adrenal has
been hypertrophied and the contralateral adrenal has been atrophied for many years. But after
surgical removal of the adrenal tumour the remaining adrenal (after a period of adrenal insuffi-
ciency which has to be cared for specifically) has come back and functioned normally.

DR. BAUER: That still does not mean we shall not have some real emergencies.
DR. ENGLEMAN: I think it is interesting that patients who have had hypopituitarism for years

respond beautifully to ACTH.
DR. STEINBROCKER: Much more information is needed on this very important subject. We

have interrupted cortisone therapy to give ACTH at different times in the investigative period,
and have not encountered any periods when patients were refractory to ACTH. When we did
not give enough ACTH the patient appeared to be " refractory ". If we gave enough ACTH he
responded, regardless of how long he had received cortisone.

DR. BAUER: We should test adrenal function regularly to learn whether or not we have induced
adrenal insufficiency, and, if so, to what degree.

DR. WALLACE GRAHAM: What about the effect of these hormones on subacromial
bursitis ?

DR. STEINBROCKER: I have not treated that condition.
DR. PHILIP LEWIN: Inhibition of the production of fibroblasts during the use of cortisone

was described to us at the American Orthopaedic meeting. In doing arthroplastics of the knee,
for example, with oxycel as a membrane, one investigator uses cortisone locally to inhibit the
production of fibroblasts which produce adhesions.

DR. KUZELL: What is the incidence of haemorrhagic complications in people treated
with cortisone ?

CHAIRMAN: We have had slight purpuric reactions of the skin in two of our first 23 cases.
DR. BAUER: Purpura can be a manifestation of rheumatoid arthritis.

DR. EDWARD BOLAND: Can cortisone be administered subcutaneously?

DR. ENGLEMAN: I can't answer that question, but ophthalmologists say that subconjunctival
injections of cortisone and also local instillations of cortisone as eye-drops are effective.

NOTICE

Merck and Co., Inc., of Rahway, New Jersey, U.S.A., announce that Cortone (the
Merck brand of cortisone) will be made generally available on or about November 1
through distributors, hospitals, institutions, and pharmacies for use by the physician in
his daily practice. The company also announce a further price reduction to take effect
immediately. The suggested list price to physicians is now $35 per gramme. The price
charged to hospitals during the past few months has been $50 per gramme. The company
has thus succeeded in reducing the price of Cortone to less than one-fifth of that charged
to investigators a little over a year ago. These savings have been accomplished through
research and process improvements.

In rheumatoid arthritis, where prolonged treatment with Cortone is usually required,
clinical investigations now indicate that almost all patients can be maintained on 0 1 g.
daily, and some patients on as little as 0 - 05 g. daily.
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