
AMERICAN RHEUMATISM ASSOCIATION
PROCEEDINGS OF THE ANNUAL MEETING, 1952

The annual meeting of the American Rheumatism
Association was held at Chicago, Illinois, on June 6
and 7, 1952. The presidential address was delivered
by Dr. Charles H. Slocumb of Rochester, Minnesota.
Abstracts of the 26 papers and summaries of the
discussions thereon are printed below.
One morning session was held jointly with the

Council on Rheumatic Fever and Congenital Heart
Disease of the American Heart Association, and
a Panel biscussion by the principal investigators of
the United States and United Kingdom Co-operative
Rheumatic Fever Study Group was held under
the chairmanship of Dr. David. D. Rutstein of
Boston, Mass. (see p. 318).

Clinical and Metabolic Effects of Benemid. By JOHN H.
TALBoTT, L. MAXWELL LOCKIE, BERNARD M.
NORCROSS, and CHARLES BISHOP, Buffalo, N.Y.

Approximately fifty patients with gout receiving 1-0
or 2-0 g. Benemid daily have been followed for periods
ranging from 6 to 24 months. The favourable results
reported earlier upon the frequency of acute attacks of
gout are confirmed. A persistent depression of the
concentration of uric acid in the serum as well as an
increased concentration of uric acid in the urine was
noted. The body apparently did not develop tolerance
to the pharmacological action of the experimental drug
in the period of study.
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The incidence of undesirable side-effects continued to
be unimportant clinically. There was no greater tendency
to uric acid stone formation, nor any occasion to discon-
tinue therapy in patients in their second year of Benemid.
The action of Benemid upon the metabolic pool and
turnover rate of uric acid was studied. A depression in
the metabolic pool persisted while the increase in the
turnover rate remained within the normal range so long
as the Benemid regimen was in force.
These studies lend support to the presumption that the

action of Benemid is at the site of the renal tubule and is
not concerned with the intermediary metabolism of
purine bodies or of the precursors of uric acid.

Discussion.-DR. RICHARD T. SN1rH (Philadelphia,
Pa): We have been able to see a number of the results
from all over the country on people who have been using
Benemid. I am continually amazed after sending out
information about the recommended dosage, to hear
that Benemid is not well tolerated because the patient
cannot keep it in his stomach when he takes 2, 3, and
4 g. daily. However, in most instances where the dose
is kept no higher than 2 g., it has been well tolerated.
The diagram (Fig. 1) shows the treatment of a patient
who had had gout for many years and existed by adhering
to a strict gouty diet, abstaining from alcohol, having
physical therapy three times a week, and taking a large
-amount of colchicine, cincophen, and other drugs.
On June 15, 1950, he was started on Benemid. We

then believed the minimal dose of Benemid to be 2 g.
daily. The uric acid decreased immediately to 5*6 mg.
per cent. and in 2 months went down to 3 * 6 mg. per cent.
The dose was finally reduced to 1 * 5 g. with slightly better
tolerance. Between June 15 and August 28, 1950, he had
one long interval without an attack. Every time he took
colchicine for an acute attack, however, he discontinued
Benemid, although told to take it continuously.
Between September 1 and November 1, 1950, he had

only one attack, and because of his freedom from joint
disability and gastric intolerance of the drug he discon-
tinued the medication. We saw no more of him until
March 1, 1951, when he was given.1 g. Benemid daily
and has continued this dose to the present time. After
4 months without therapy his blood uric acid level was
only 7- 3 mg. per cent.

(DURINGATTACK)
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Fig. 1.-Use of Benemid as a uricosuric agent in a 54-year-old patient with gout.
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AMERICAN RHEUMATISM ASSOCIATION
The number of acute attacks have decreased, occurring

only after prolonged severe physical exertion; he eats a
normal diet, drinks alcohol occasionally, and tolerates
Benemid well, and his blood uric acid has remained
under 6 mg. per cent. During 1952 his blood uric acid
has been less than 5 mg. per cent.
We believe that Benemid therapy reduces the number

of gouty attacks, and makes patients comfortable and
in some cases able to resume work.

DR. WILLIAM K. ISHMAEL (Oklahoma City, Okla): We
started ten patients only, and it required about 6 months,
using a 1 g. dose of Benemid to achieve a 37- 5 per cent.
drop in the uric acid levels.

DR. TALBOrr: I should like to close by stating that
Benemid does not replace colchicine. We have been
using colchicine with but few exceptions in the interval
treatment of all patients with gout. During an acute
attack colchicine is indicated whether the patient is
receiving Benemid or not. Benemid is merely an
adjunct and does not replace colchicine, except as an
urico-suric agent.

Metabolic Studies in Gout with Emphasis on the Role of
the Pituitary-Adrenal Axis in Acute Gouty Arthritis.
By MELVIN H. LEVIN, J. BERNARD Rivo, and
SAMUEL H. BASSErr, Los Angeles, Calif.

The adrenal function of seven gouty patients has been
studied: eosinophil counts, urinary 11 -oxysteroid excre-
tion, serum and urinary uric acid, blood sugar, blood
glutathione, and sweat electrolyte studies were performed
during interval gout, acute spontaneous gouty arthritis,
ACTH and testosterone administration, steroid-induced
gout, and colchicine therapy.

Metabolic balances for N, Na, C1, and K were
performed in one patient for 90 days under the above
conditions. A second patient and a normal control were
studied for 161 and 59 days respectively, while on a
chloride balance with observations of serum and urinary
uric acid and circulating eosinophils. Basal observations
plus the effects of mercurial diuretics and colchicine were
made on the normal control. The effects of mercurial
diuretics, colchicine, ACTH, and pitressin were studied
in the gouty patient.
No evidence was uncovered to corroborate the

hypothesis that acute gout is accompanied by a deficiency
of adreno-cortical function. The association of acute
gout with salt diuresis was inconstant. Fever and weight
changes appeared to influence the electrolyte exchange.
The metabolic response to ACTH was within normal
limits. Colchicine regularly produced striking sodium
and chloride retention.

Discussion.-DR. EDWARD F. HARTUNG (New York):
This effect of colchicine in producing " a striking sodium
and chloride retention " is most interesting, and may add
to the information on the action of colchicine in the body.

Dr. Levin and his associates' work is somewhat at
odds with the recent work of Dr. S. E. Dicker of Univer-
sity College Hospital, London, who showed in rats that
after administration of colchicine there was a measurable
increase in the renal excretion of water, with no effect on
sodium or chloride excretion.
The effect of colchicine on water excretion is not a new

observation. The Arabs used colchicum in dropsy, and
Baron von Stoerck, who started the modern era of
colchicum therapy, wrote on its use in dropsical con-
ditions. Its effect in abnormal water retention has not
recently been investigated, but warrants further study.
DR. WILLIAM D. ROBINSON (Ann Arbor, Mich.): The

authors have made an important contribution to the
confusing subject of metabolic disturbances in gout and
their possible relationship to endocrine function.

I should like to ask whether any determinations of
17-ketosteroid excretions were made, and whether the
determinations of the 1 I-oxysteroids made during the
study showed any suggestion of rebound following
the withdrawal of hormones.
Were the electrolyte changes observed, associated with

expected changes in urine volume ? With the decreased
electrolyte excretion we should expect water retention.
Did this actually occur or was there a discrepancy
between electrolyte excretion and total water excretion ?

I ask this last question because some observations
suggest the possibility that posterior pituitary factors
which can alter electrolyte excretion in relation to water
excretion may be involved in some of these phenomena.

I should add that we have found no evidence that
colchicine acts through the pituitary adrenal mechanism.
All the evidence on that point is negative.
DR. WILLIAM R. MERCHANT (Washington, D.C.):

That may be a peripheral action. We have carried out
experiments on albumin for the last 21 years. In using
albumin, we had no results, but with colchicine the
clinical results were rather dramatic, and one patient
developed renal colic.
DR. LEVIN: In answer to Dr. Robinson, 17-ketosteroid

studies were unfortunately not performed during this
part of the experiment. We did have a random sampling
of 1 I-oxysteroid excretion, but it was not made soon
enough after ACTH withdrawal to determine whether
full rebound activity could be determined by I I-oxy-
steroid studies as well as by the electrolyte balance.
We have data on the water balance with colchicine.

Water retention occurred as well as retention of sodium
and chloride.
Time did not permit discussion of the possibility of

this being mediated through an ADH mechanism. An
irregular line in the graph at the very end of the. study
was the effect of 0 5 ml. pitressin tannate in oil given
intramuscularly. With this came a sharp change in water
balance, and a slight change in sodium and chloride
balance. With colchicine the opposite is true; here the
effect is primarily on the electrolytes.

Lastly, none of our patients had renal colic when given
colchicine.

Experiments in Repair of Articular Cartilage. By HANS
WAINE and VAUGHN W. WESTERMEYER, Boston, Mass.

The reaction of articular cartilage was studied in adult
rabbits with and without injection of purified growth
hormone. The treated specimens differed from the
controls in the response of cartilage to trauma, degree of
spontaneous degeneration of cartilage, structure of the
synovial membrane, and production of synovial fluid.

Discussion.-DR. G. A. BENNETr (Chicago, Ill.): Dr.
Waine has undertaken to make an evaluation which all
of us who have worked with this type of problem would
agree is exceeding difficult.

In the first place, he is dealing with a type of tissue
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ANNALS OF THE RHEUMATIC DISEASES
which is remarkably inert in its ability to repair itself.
Secondly, he is dealing with an anatomic area in which
it is difficult to make reliable comparative observations.
Thirdly, it is well known that variable responses, which
cannot be correlated with any single factor of control,
may occur in articular cartilage following injury.

I am impressed by the variable reactions of these,
recognizing from what Dr. Waine has said that he
interprets his material cautiously. This attitude is wise
I believe, because of the small number of animals studied
and because of the known variations which can and do
occur fortuitously in a series of cartilage lesions which
are produced and maintained in the same way.

Dr. Waine's last example showed proliferation of cells,
particularly deep down in the cartilage. If appearances
of that sort can be obtained regularly and consistently
after long periods of growth hormone administration,
then one would be more confident of the effectiveness of
locally applied growth hormone in promoting repair.

I should like to ask Dr. Waine whether or not this
material has been tested on tissue cultures where cartilage
was used as explants.
DR. J. ALBERT KEY (St. Louis, Mo.): These defects are

so small. As I understand it, a cut was made in the
surface of the cartilage. I was not able to detect much
difference between the controls and the experimental knees.

I wish Dr. Waine had made a bigger defect and seen
what happened. When cartilage is cut, especially in the
rabbit, which in my experience reacts more violently
than any other animal, the cells adjacent to the cut die
and then those in the next layer proliferate, and the
tendency is not only to heal but overheal. Over and
above that, if the defect is of any considerable size there
is also a proliferation of cartilage and bone around the
margin of the articular surface so that newly-formed
marginal osteo-cartilagenous masses are formed, and in
rabbits those form quite quickly.

Cartilage cells that are exposed on the surface tend to
die. The cartilage cannot heal because the cells are
enclosed in lacunae. New cartilage or new connective
tissue can grow between the cut edges and heal and
cover over the defect area and in the depths of the
cartilage the cells proliferate in the lacunae.

DR. RUTH SILVERBERG (St. Louis, Mo.): I think the
significance of Dr. Waine's experiments lies not so much
in the interpretation of individual histological details
but in the fact that he has shown that hormones, and in
particular pituitary hormones, exert an effect on the
articular cartilage.

If we can show that a hormone, and in this case the
pituitary hormone, may affect the cartilage, we may have
opened a path leading to further research into the
hormonal factors that operate in the pathogenesis of
osteo-arthritis.

DR. HARRY A. FELDMAN (Syracuse, N.Y.): I should
like to know whether the growth hormone was put in
by injection, what the suspending material was, and
whether the control knee received any similar type of
manipulation,
DR. WAINE: Dr. Bennett's question about the use of

growth hormone in tissue cultures of cartilage, I have to
answer in the negative.

Dr. Key asked about the size of the defect. It was
wedge-shaped, about 0 5 mm. wide on the articular
surface, 0 5 or 0 75 mm. deep, and 0 5 cm. long.

I agree that chondrocytes react with some degree of
proliferation to surgical trauma. However, we found

as many as 32 nuclei in one lacuna in the columnar
zone of cartilage, a phenomenon not previously observed
either in relationship to superficial degenerative lesions
or experimental defects. Drs Ruth and Martin Silver-
berg, who are pioneers in the study of endocrine influences
on cartilage, wondered whether our work might have
some clinical applications. This seems very questionable,
because the tissue in the treated animals did not resemble
normal cartilage, but showed a disrupted matrix.
As to the experimental procedure, may I repeat, that

the control joints and the treated joints were handled
alike, except that the injection into the right side con-
tained the active principle, that into the left side the
vehicle only. The hormone is soluble in salt solution
at a pH of about 6 5.

In Vitro Fibrogenesis of Collagen. By JEROME GROSS,
Boston, Mass. (by invitation).

Fibrogenesis in general is of considerable significance,
in that the existence of highly asymmetric molecules and
aggregates make possible, among other more subtle,
complex activities, both mobility and rigidity in systems
composed predominantly of water. The nature and
formation of fibrous connective tissue components, such
as collagen, are of importance in embryogenesis, wound
healing, and ageing, as well as in certain pathological
and physiological states. Their study by x-ray diffraction
and electron microscopy have furnished " finger prints "

for collagen characterized by a typical wide-angle x-ray
pattern and an axial repeating period of about 64 milli-
microns with distinctive intra-period fine structure.
Certain of the collagens, such as rat tail tendon, are
soluble in dilute acid and form a fibrous precipitate on
addition of salt. The demonstration of the normal
collagen structure in reprecipitated fibres, the influence
of ionic environment, serum acid glycoprotein, and other
agents in the reconstitution of fibres from collagen
solutions may point the way to a better understanding
of the mechanism of fibrogenesis.

Therapeutic Observations on Butazolidin (Phenylbutazone)
in some Arthritides and related Conditions. By
OrrO STEINBROCKER, SIDNEY BERKOWITZ, SOLOMON
CARP, MORTIMER EHRLICH, and MORTIMER ELKIND,
New York..

Therapeutic trials of Phenylbutazone in a variety of
articular and other conditions have been carried out for
almost a year for short periods and in a long-term group.
The project was conducted by a blindfold technique, with
control studies of a placebo of similar appearance, as well
as with salicylates, pyramidon, and gentisate. The
objectives have been to evaluate the drug's analgesic
properties, " anti-arthritic " action, and toxicity.
Of the entire group of patients tested, moderate to

marked relief of pain occurred in an impressive per-
centage. In rheumatoid arthritis a small number of cases
gave a Grade 11 or a Grade Ill response. Favourable
effects occurred in ankylosing spondylitis, psoriasis with
arthropathy, osteo-arthritis, and gout. The analgesic
action of Phenylbutazone definitely exceeded that of any
of the other substances.
A number of patients developed undesirable reactions,

the untoward symptoms having consisted mainly in

296

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.11.4.294 on 1 D

ecem
ber 1952. D

ow
nloaded from

 

http://ard.bmj.com/


AMERICAN RHEUMATISM ASSOCIATION

gastro-intestinal or cutaneous reactions, or disturbance
of the water balance (weight gain and oedema).

In spite of the fair number of reactions, Phenylbutazone
promises to be a superior analgesic of real clinical
usefulness in musculo-articular disorders, but with slight
anti-rheumatoid action, if any.
Studies of Butazolidin and Butapyrin in Patients with

Rheumatic Diseases. By E. C. KIDD, K. C. BOYCE,
and RICHARD H. FREYBERG, New York.

Butazolidin or Butapyrin was given to approximately
sixty patients with different types of rheumatic disease.
When tolerated the medicine usually produced very good
clinical improvement. Most consistent was the relief of
stiffness and joint pain, which allowed significant increase
in comfortable physical activity. There was no change
in the erythrocyte sedimentation rate, even when good
relief was maintained for many months.
Many patients had troublesome side-effects, chief of

which were indigestion, with anorexia, nausea, bloating,
sometimes typical ulcer symptoms, and often oedema.
There were no instances of blood dyscrasia, or of
reduction of circulating eosinophils.
Among the most remarkable effects was the quick

arrest of acute gouty arthritis, which had sometimes been
resistant to colchicine. In these patients there was prompt
and significant reduction of plasma uric acid.

Stimulated by this consistent observation in gouty
patients, measurements of blood uric acid were made in
rheumatoid arthritic patients and these, too, were found
to decrease consistently when Butazolidin was adminis-
tered. These observations led to the comparison of uric
acid metabolism in gouty and non-gouty patients
receiving Butazolidin.
The effects of oral and intramuscular administration

were also studied.

Discussion.-DR. W. PAUL HOLBROOK (Tucson, Ariz):
I think that the last two papers are generally in accord
with our own experience with Butazolidin. We have
studied a total of 188 patients on Butazolidin, including
115 with peripheral rheumatoid arthritis, and 32 with
rheumatoid spondylitis. The treatment period averaged
85 days; the largest group consisted of 36 patients who
were on the drug for 150455 days.

Results were similar to those reported, and rheumatoid
spondylitis appears to be more favourably affected than
peripheral rheumatoid arthritis.
Our experience in toxicity differs, however, from the

reports given. In addition to the toxic manifestations
reported, which we also observed, we saw rather striking
drops in platelet counts and in haemoglobin. While on
Butazolidin, platelet counts in 31 patients fell to below
100,000; and sometimes as low as 30,00040,000.
Eighteen patients had a significant drop in haemoglobin.
The platelets appear to rise promptly on discontinuing
the drug, but drop again when it is re-started. The
haemoglobin recovery is somewhat slower. Two bone
marrow studies were done at low platelet levels without
finding any adequate explanation. So far we have not
seen any serious haemorrhagic episodes with these low
platelet counts, but we usually discontinued the medica-
tion when the platelet counts became very low. When
medication was continued we have noted an escape
mechanism by which the platelets appeared to rise again.
We are carrying out some metabolic studies with

Butazolidin and are at present beginning to note blood
and urine excretion levels. We feel sure that a re-evalua-
tion of results will be necessary because we have noted
that some of the oral tablets pass unchanged in the stools.
Further information regarding absorption, excretion, and
blood levels is necessary before any conclusions on the
degree of anti-rheumatic activity of Butazolidin can be
drawn. We are much interested in this drug and its
relationship to rheumatic disease, and believe it warrants
further careful study.

It takes courage these days and especially' before this
Society to report on a new anti-rheumatic drug, and I
congratulate Dr. Steinbrocker, Dr. Freyberg, and their
associates for such a discussion.

DR. WILLIAM C. KUZELJ (San Francisco, Calif): The
results of studies done by our group, including Dr.
Schaffarzick and myself, coincide approximately with
those of the three previous speakers, especially Dr.
Holbrook.
We feel that the most striking application of Butazo-

lidin is in the treatment of acute gout and chronic gouty
arthritis. The next most important applications are in
acute bursitis of the shoulder, ankylosing spondylitis,
arthritis with psoriasis, rheumatoid arthritis, and mixed
arthritis (rheumatoid with osteo-arthritis). There is
apparently no benefit whatever in simple osteo-arthritis.

Since October 9, 1950, we have treated approximately
550 patients; we have compared about 240 patients on
Butapyrin (Irgapyrin) with Phenylbutazone, and find no
essential difference in the long-term analysis of the results.

In addition to the toxic manifestations referred to by
Dr. Holbrook, I should like to mention the incidence of
severe stomatitis in twelve of our 550 patients. With
the stomatitis there was no leucopenia, although it
resembled that seen in agranulocytosis.
We had one case of agranulocytosis with Butapyrin

and we now have one with Butazolidin, but both have
responded rapidly to therapy when the drug was with-
drawn.
We feel that agranulocytosis does not represent the

hazard it once did, the real risk being that of non-
recognition; in other words, the blood must be carefully
studied at all times during administration.
We have also done extensive animal work. Since there

was some clinical suggestion that Butapyrin (ligapyrin)
and Phenylbutazone might exert effects similar to those of
cortisone and corticotropin (e.g. fluid retention and anti-
rheumatic activity), they were tested experimentally.

First, the possibility of direct adrenal stimulation was
investigated by the ascorbic acid depletion test, using
hypophysectomized animals. While corticotropin signi-
ficantly diminished adrenal ascorbic acid concentration,
none of the pyrazolidins tested did so.

In the intact rat, furthermore, Phenylbutazone did not
alter the adrenal ascorbic acid or cholesterol content. In
Warburg's studies there was evidence that Phenyl-
butazone inhibited glucose utilization and oxygen uptake
of brain slices.

In the experimental polyarthritis of rats (due to ' L
organisms) there was a slight worsening after using
Phenylbutazone. The blood of 330 rats showed no
change during a 4-month period of Phenylbutazone
administration.

DR. EPHRAIM P. ENGLEMAN (San Francisco): Our
experience has been confined to Butazolidin. We treated
approximately fifty patients and the results were much
the same as those described by Drs Steinbrocker and
Freyberg.
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ANNALS OF THE RHEUMATIC DISEASES
Specifically, we were not impressed with the objective

changes occurring during the administration of Butazo-
lidin in patients with rheumatoid arthritis. Serial biopsy
studies showed no effect of the drug upon the histological
appearance of rheumatoid nodules. On the other hand,
we were favourably impressed by its effects in gout.
We have completed one metabolic study in association

with Dr. Peter Forsham, of the University of California,
and our results confirm the observation that sodium is
retained, that blood uric acid is decreased, and that there
is no striking uricosuria. The last observation is of
particular interest.
We observed one patient who developed agranulo-

cytosis during treatment with Butazolidin, but with
discontinuation of the drug and intensive symptomatic
treatment, he recovered. Curiously, we were unable to
reproduce agranulocytosis with the re-administration of
Butazolidin, and for this we can offer no explanation.
An extremely interesting and provocative observation

was made by Dr. Tom Green, of the medical house staff.
and Mr. Bill White of our isotope unit, both of the San
Francisco Veterans' Administration Hospital. They
have shown that Butazolidin administered intra-
muscularly causes a marked reduction in the radioactive
iodine uptake by the thyroid gland. Fig. 2 shows the
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effect of Butazolidin on 1131 uptake by the thyroid
gland in three patients. On the left control observations
demonstrate normal 1131 uptake in the euthyroid range.
The patients were given Butazolidin 1 g. daily for 3 days.
The drug was then discontinued and there was a marked
and significant suppression in the 11l3 uptake. These
observations have been confirmed experimentally by
Dr. Kenneth Scott. Control rats showed a normal
thyroid 1131 uptake of 42 per cent.; after the adminis-
tration of Butazolidin in what corresponds to a thera-
peutic dose, namely, 10 mg./kg., the S131 dropped to
I *4 per cent.

Fig. 3 (opposite) shows the effect in a patient with
hyperthyroidism. The figures on the left show the
remarkably high 1131 uptake; those on the right show
the sharp decrease in uptake after 3 days of Butazolidin
1 g. daily. We have not observed clinical hypothy-
roidism in euthyroid patients receiving Butazolidin
orally over long periods of time. Whether this is because
of inadequate blood levels, smaller doses, or a matter of
thyroid escape, we do not know. Laboratory studies
with regard to thyroid function in these patients are now
in progress.

DR. CHARLEY J. SMYTH (Denver, Col.): During the
past or 6 months at the University of Colorado School
of Medicine we have studied nineteen patients, all except
two of whom have had rheumatoid arthritis. The dose
was either 600 mg. or 1,200 mg. daily, depending upon the
clinical response, and placebo tablets were employed as
a control in eight of these patients.

In this limited, short-term experience, only three
patients showed striking clinical improvement, and this
was confined to symptomatic improvement and not
associated with objective improvement.
The remaining patients showed slight to moderate

reduction in joint pain and stiffness as compared with
the control groups.

Gastro-intestinal symptoms were common with bQth
doses, anorexia, epigastric distress, and occasional
vomiting being the major symptoms. One patient with
known duodenal ulcer had exacerbation of ulcer
symptoms, and one had generalized urticaria after 3 days
of the lower dose schedule. No abnormal haematological
or urinary changes were noted, and platelet counts were
done at least once in six patients. No change in the
erythrocyte sedimentation rate was observed.

This new drug in the oral doses appears to be an
effective analgesic in. rheumatoid arthritis but with a
high incidence of upper gastro-intestinal symptoms.

DAYS ON I M. -
.NYLBUTAZONE It

( g/nd)-doy __, _
0 3 . -24 48

O 24 48 72
11- *l Time(hrs.) i

following oral administrotion of I13s
Fig. 2.-Effect of Butazolidin (Phenylbutazone) on 1131 uptake by thyroid gland in three patients

1 87 and 88 per cent. decrease in 24 and 48 hr. uptake.
2 ---- 77 and 83 per cent. ,,,, 24 and 48 , ..
3-*-90 per cent. ,, ,, 24 and 48 , ..
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AMERICAN RHEUM,
DR. DAVID H. KLING (Los Angeles, Calif.): I am happy

to confirm most of the findings of Drs Steinbrocker and
Freyberg and their associates. I have treated 109
patients with tablets and/or intramuscular injections of
Butapyrin and Butazolidin. The best results were
obtained in eight cases of severe, active, ankylosing
spondylitis (Marie-Strumpell disease) which had not
yielded to any other treatment, including cortisone and
roentgen therapy. Six patients had remissions or
marked improvement within a few days. In this group,
the erythrocyte sedimentation rate showed a significant
average drop from 45 mg. to 25 mg./hr. (Westergren).
On the other hand, sixteen cases of advanced, active

rheumatoid arthritis, refractory to other treatments,
responded poorly. Only three were significantly
improved, and in these treatment was soon discontinued
because of reactions. In nine other cases of rheumatoid
arthritis which had received cortisone and could not
be maintained on a dosage less than 75-100 mg. daily,
a combination with 2 or 3 tablets Butapyrin or Butazo-
lidin was tried. In six patients an even better improve-
ment occurred than on the higher dosages of cortisone
given alone, but in two cases water retention increased
and oedema developed.
Marked improvement occurred in sixteen (45 per cent.)

of 33 patients with osteo-arthritis, in sixteen (63 per cent.)
of 26 cases of fibrositis, and in eight (80 per cent.) of
ten cases of neuritis and radiculitis.
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It must be stressed that the beneficial results of these

drugs do not persist after withdrawal except in conditions
which have a natural self-limiting course. Reactions
were encountered in 41 per cent. of the cases; 60 per cent.
of them slight, 24 per cent. moderate, and 16 per cent.
severe. The smallest number of reactions occurred
amongst the patients with Marie-Strumpell spondylitis,
and the highest amongst those with rheumatoid arthritis.
The skin and gastro-intestinal tract were most frequently
involved.

Butapyrin contains 125 mg. aminopyrin per tablet,
and 750 mg. aminopyrin per 5-ml. ampoule. Therefore,
one must be alert to the danger of depression of the bone
marrow, especially of the granulocytes. Frequent blood
counts have shown only occasional marked reduction
in the total leucocytes and in the percentage of granulo-
cytes. The eosinophils showed a moderate but constant
average rise with both Butapyrin and Butazolidin,
indicating that the reactions are of the allergic type.
Indeed, the severest reactions occurred in an 82-year-old
male after only six tablets of Butazolidin taken during a
3-day period. He ran a temperature of 1020 F., a
generalized exanthema, stomatitis, conjunctivitis, and
anuria for 24 hrs. Although he had at first denied ever
having had any history of allergy, close questioning of
his wife brought out the fact that he had had skin
reactions to other drugs. It is, therefore, important
before administering these preparations, to exclude a
history of allergy to drugs, even to those unrelated in
composition to Butapyrin or Butazolidin.
DR. JOSEPH J. BuINM (Brooklyn, N.Y.): Nothing has

been mentioned of the effects of Butazolidin in acute
rheumatic fever, and I wonder if anyone here has had
experience with this drug in this disease.
We had an opportunity of administering Butazolidin

in the usual 200 mg. four times daily to one patient with
an initial attack of acute rheumatic fever with poly-
arthritis (temperature 104° F., and PR interval of 0 28).
The temperature dropped to normal within 24 hrs., and
the PR-interval was reduced from 0-28 to 0-18 within
48 hrs. That may have been coincidental. The arthritis
responded as dramatically as one would expect with an
adequate dosage of salicylates.
DR. HARRY A. FELDMAN (Syracuse, N.Y.): May I

answer Dr. Bunim ? We treated ten patients with acute
rheumatic fever with Butazolidin; nine children and
one adult. Seven had carditis, as well as extracardiac
rheumatic fever. We were unable to notice any effect
whatever upon the carditis. The fever and extra-cardiac
symptoms were controlled, although I think somewhat
more slowly than with adequate doses of salicylates,
but the patients went on to develop all the manifestations

7.2
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Fig. 3.-Effect of Butazolidin (Phenylbutazone) on 1131 uptake by thyroid gland in a hyperthyroid patient
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ANNALS OF THE RHEUMATIC DISEASES

of valvular disease. One patient had intensification of
his congestive failure, in spite of the fact that his salt
intake was limited, and developed such profound
azotemia that the drug had to be withdrawn.
DR. JOSEPH L. HOLLANDER (Philadelphia, Pa.): We

treated 47 patients with Butazolidin and our results in
the main are similar to those previously reported but
with slightly higher incidence of toxicity. I want to give
one warning: we treated two patients with disseminated
lupus erythematosus with Butazolidin, and one developed
agranulocytosis, which, however, responded to ACTH.
DR. STEINBROCKER: These drugs are far more interest-

ing than we have been able to state in our limited remarks,
both clinically and as regards their chemical effects which
we had not time to discuss. There are many conditions
which respond to them, several of which have been
mentioned here; we have also had two recent cases of
periarteritis nodosa which formerly responded to nothing
short of ACTH and cortisone, which have now been
excellently controlled for at least 4 to 6 weeks with
Butazolidin. Our group rather suspects that the toxicity
we have seen arises, first of all, from hypersensitivity,
and secondly from dosage. I think much of this toxicity
may be cut down by studying and reducing dosage.
DR. FREYBERG: We must all keep in mind that these

are new drugs. More experience is needed before we
shall know all we should like to know about their
limitations and usefulness. The problem appears to be
greater in chronic illness, when we need to use these
drugs over a long period of time.

Also, with repeated use in patients with an episodic
illness, such as gouty arthritis, we must keep in mind
that sensitivity may develop in the intervals. We must
keep a careful watch on those patients, particularly in
regard to bone marrow damage and blood dyscrasia.

It is interesting to reflect on some of the information
presented. For example, it was said that sodium,
chloride and water were retained where colchicine and
some other drugs, eminently helpful in quickly suppres-
sing attacks of gout, were administered. It seems likely
that the limits of usefulness and the manner of action of
these drugs will be well defined in the future.

Evaluation of the Effects of Cortisone on the Subcutaneous
Nodules of Patients with Rheumatoid Arthritis. By
GRANVILLE A. BENNETT, SIMON ZIVIN, IRVING E.
STECK, MAX M. MONTGOMERY, and GEORGE D.
KAISER, Chicago, Ill.

Eight patients with rheumatoid arthritis were selected
for study. Seven of the eight patients had paired,
symmetrically-placed subcutaneous nodules. In seven
patients nodules were removed before and after the
administration of cortisone ; in the eighth, only after
cortisone had been injected.

After the removal of one of each pair of nodules in
five of the eight patients, the remaining nodule was
encased in a plaster cast which served as a permanent
record of its size and configuration. Cortisone, 100 mg.
daily, was administered intramuscularly for 8 days to
one patient, 20 days to three, 22 days to one, 26 days
to one, 3 months to one, and approximately one year to
two. At the end of the observation periods, the size,
shape, and consistency of the nodules were determined
and another impression was recorded in a plaster mould
for each of the same five patients.
The impression was received that all nodules became

softer during the administration of cortisone. In four
of the five instances in which comparative volumetric
measurements were made by the mould impressions, the
nodules had diminished in volume. The remaining
nodules had decreased in size.
The nodule was then excised for microscopic examina-

tion. These studies comparing the histologic features of
each of eight pairs of nodules revealed no consistent
qualitative differences in encapsulation, inflammation,
palisading of cells, or necrosis, that could be attributed
to cortisone administration over the shorter period of
time selected in this study. The degree of activity in
three nodules removed after cortisone injection appeared
the same as in the paired nodules excised before. In
five instances, the degree of cellular activity and necrosis
was greater in the specimens removed after cortisone had
been given than it was in the paired nodules before
cortisone was administered.

Discussion.-DR. METRO F. OGRYZLO (Toronto, Ont.,
Canada): A similar study was recently conducted at
Sunnybrook Hospital, Toronto' and the pathological
changes observed were more consistent than those
reported to-day.

Six patients with active rheumatoid arthritis and
multiple subcutaneous nodules were followed clinically
while under treatment with either ACTH or cortisone.
The subcutaneous nodules were followed by measure-
ment, photographs, and repeated biopsies, and serial
sections were then cut and stained with a variety of stains.
The changes appeared to follow a definite pattern.

With the induction of a remission they quickly lost their
tenderness and shortly after became softer and smaller
in size. The initial decrease in size was obvious, but
after a time further reduction ceased. At this stage the
nodule might be quite soft and sometimes fluctuant.
During the clinical relapse which followed withdrawal of
hormone therapy, the nodules quickly increased in size,
and would again become firm and tender. Occasionally
new nodules might appear. In only one instance did a
small nodule disappear entirely and not recur later.

Microscopically the observed changes also followed
a constant pattern. The metachromatic staining
properties of tissue undergoing fibrinoid degeneration
disappeared early. This was followed by a decrease in
the cellularity of the surrounding inflammatory reaction
and eventually the palisaded layer of cells surrounding
the central zone of necrosis disappeared. The necrotic
areas showed less obvious change, although it appeared
that the active process within the nodules had been
stopped temporarily. With relapse, however, the
classical pathological picture of the rheumatoid nodule
reappeared.

It may be significant that the dosage of hormone in
this study was larger than that used by Dr. Bennett.
Most of our patients exhibited severe and advanced
disease and large amounts of hormone were required to
induce a remission. The treatment was directed at
suppressing the inflammatory process and lowering the
sedimentation rate to normal levels. The average daily
dose of cortisone was 200 mg. orally, and that of ACTH
100-160 mg. intramuscularly during the induction of the
remissions.
DR. J. ALBERT KEY (St. Louis, Mo.): Is there a

parallelism between these nodules and the activity of the
I Hunt, T. E. and Blanchard, A. J. (1951), Annals of the

Rheumatic Diseases, 10, 337.
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AMERICAN RHEUMATISM ASSOCIATION
disease, and would you expect a change in the nodules
because the symptoms of the disease had been allayed
by cortisone ?
DR. CURRIER MCEWEN (New York): We have had

several patients who have been treated for over a year
and whose nodules have not decreased in size; and in
one patient new nodules have actually appeared under
therapy. Nevertheless the usual experience is that the
nodules become smaller and disappear; for example,
one woman with rheumatoid arthritis had many nodules
in different parts, some almost as large as oranges, and
most of thein disappeared completely under therapy in
less than 2 months.
On the other hand, in contrast to the decrease in size,

the striking histological feature has been the absence of
any significant change in appearance. The same is true
of the nodules of-rheumatic fever: in one boy a nodule
removed after hormone therapy showed a great decrease
in cellularity as compared with a nodule excised before
treatment, but there appeared to be a concentration of
fibrinoid material. We have not observed this in any
other rheumatic nodules, however, and have had to
conclude that it is not a common occurrence.
DR. BENNErr: We used toluidine blue as well as the

periodic acid-shift reaction in trying to demonstrate
changes in ground substance. However, we were unable
to demonstrate any consistent changes in this material
after the use of cortisone. One of the points I wish to
make is that nodules are very complex structures and
therefore, unless one evaluates the entire lesion, one may
be badly misled by isolated-variations in biopsy specimens.
When the entire lesions were examined, we found no

consistent change in any component which could be
attributed to the use of cortisone.
Not being a clinician I am not the person to answer

Dr. Key's question. However, it is my impression that
there is correlation between the activity of the nodules
and that of the disease.

Gamma Globulin Specificity in Rheumatoid Arthritis.
By J. H. VAUGHN, J. GOLDTHWAITE, P. BRACHMAN,
A. ARMATO, C. B. FAVOUR, and T. B. BAYLES,
Boston, Mass.

An investigation of the specificity of the serum proteins
in rheumatoid arthritis has been undertaken. Gamma
globulins isolated as Fraction II by cold alcohol
precipitation (Cohn) and labelled with 13l have been used
to trace the fate of these elements after intravenous
administration; and beta and gamma globulins, as
Fractions III and II, have been studied in relation to
possible adsorption by tissue stromata in vitro. Though
there was a more rapid than normal rate of elimination
of the injected material from the circulation by the
rheumatoid group, there appeared to be no differential
manner in which rheumatoid or normal gamma globulins
were handled, suggesting that the proteins from these
two sources are metabolized as structurally indistinguish-
able units. Scanning of the surface of the body after such
intravenous injections has failed to show organ localiza-
tion of the radioactive elements, and, within the limits of
sensitivity of our methods, there is no evidence for specific
uptake on to tissue elements in vitro.
These data provide partial evidence against the

assumption that there is an immunological relationship
between tissue proteins and serum globulin in rheumatoid
arthritis.

Structure and Chemical Characteristics of Elastic Tissue.
By ALBERT I. LANSING, St. Louis, Mo. (by invitation).

Although elastic fibres have a number of common
features they differ significantly in different parts of the
body, and even in a single locus they differ with age.

Elastin from the tunica media of old aortas is quite
different from that from young aortas in amino acid
composition, mineral content, specific gravity, and
tinctorial reactions.

Skin from exposed parts of the body contains elastic
tissue which changes with age (senile elastosis); it is
quite distinct from normal dermal elastic tissue but is
not the same as that found in ageing blood vessels.

Elastic. fibres which have been exposed to a new
enzyme, elastase, have been shown to contain an
elaborate internal fibrillar structure.

Local Hydrocortisone in the Rheumatic Diseases: Summary
of 17 Months' Clinical Experience. By ERNEST M.
BROWN, JR., J. BRUCE FRAIN, Louis UDELL, and
JOSEPH L. HOLLANDER, Philadelphia, Pa.

Evidence has previously been presented of a superior
anti-rheumatic effect of hydrocortisone, compared with
cortisone, when injected into inflamedjoints. Preliminary
clinical trials suggesting therapeutic usefulness prompted
the extensive clinical experience now reported which
included a critical assessment of therapeutic value,
adverse reactions, and comparative effectiveness of the
free alcohol and acetate of hydrocortisone, and of
cortisone propionate.

In nearly 4,000 separate instances, hydrocortisone was
administered locally to over 500 patients suffering from
rheumatoid arthritis, degenerative joint disease, or other
rheumatic disease. Intra-articular injections were made
into any involved peripheral joints. Hydrocortisone was
also introduced into various bursae, the pleural cavity,
and the eyes of rheumatoid arthritics with ocular
complications.

Therapeutic failure, as measured by indefinite or no
improvement, occurred in approximately 10 per cent.
Improvement of sufficient degree and of adequate
duration to appear practical therapeutically occurred in
about 90 per cent. An analysis of treatment failures is
given. The only adverse reaction was a transitory
exacerbation of symptoms and signs noted after about
2 per cent. of injections. The condition of one joint,
later proved tuberculous, was probably aggravated by
local hydrocortisone injection.

Effects on Intra-Articular Hydrocortisone Acetate on the
Clinical Course, Aminotripeptidase Activity and other
Changes in the Synovial Fluid in Rheumatoid Arthritis.
By MORRIS ZIFF, EDWARD SCULL, DENYS FoRD,
CURRIER MCEWEN, and JOSEPH J. BUNIM, New York.

Hydrocortisone acetate (Compound F) was injected
repeatedly into the knee joints of ten patients with
rheumatoid arthritis. The clinical effect was evaluated
and the changes in the physical, cytological, and bio-
chemical properties of the synovial fluid were studied.
In most patients both knees were involved; hydro-
cortisone or cortisone was injected into one, and a
vehicle was injected into the other as a control. Whereas
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ANNALS OF THE RHEUMATIC DISEASES
intra-articular cortisone was followed by clinical improve-
ment in a few instances, there was little doubt as to the
consistent superiority of hydrocortisone. This difference
was even more striking when changes in the synovial
fluid was analysed. In every patient who received two
or more injections of hydrocortisone there was a
significant fall in the viscosity, leucocyte count, or
concentration of aminotripeptidase; whereas such
alterations were observed in only 25 per cent. of the
cortisone-injected cases.

Discussion.-DR. IVAN F. DUFF (Ann Arbor, Mich.):
We have made serial observations during repeated
intra-articular injections of Compound F acetate at
3- to 7-day intervals in a number of patients with
rheumatoid arthritis. In addition to suppression of
inflammation, evidence has been accumulated of altera-
tion in the physical characteristics of the synovial fluid.

In particular, viscosity of joint fluid has been deter-
mined by the technique already described. The concen-
tration of hyaluronic acid has been determined
turbidometrically. The validity of using the ratio

log of viscosity
polysaccharide concentration

to indicate the degree of polymerization of hyaluronic
acid has been confirmed.

After intra-articular Compound F, this index of
polymerization is increased, indicating that the increase
in viscosity is not due only to changes in concentration
of the polysaccharide. These changes were also observed
with repeated daily injections of cortisone without
clinical improvement. It is true, of course, that improve-
ment in the characteristics of synovial mucin demon-
strated by these two different methods may occur purely
as a consequence of suppression of inflammation.
However, it seems to be more than a simple anti-
inflammatory effect and can be interpreted as evidence
of a direct local effect of Compound F upon the altered
chemistry of connective tissue in this disease.
A definite increase in the viscosity of joint fluid was

observed in serial observations in ten out of twelve
patients; increase from the initial low figure to values
several hundred times greater were observed, as was an
approximate doubling of the 'polymerization index.
Repeated injections were associated with definite
evidence of a cumulative effect, and correlation between
clinical effectiveness and viscosity values was the rule.
These changes may not be observed with the initial
injections, and may not become marked until the second
or third week of treatment.
Of the eighteen individuals with rheumatoid arthritis

to whom we have administered intra-articular Com-
pound F, six failed to demonstrate subjective or objective
benefit with the initial injection and, in three, serial
injections produced no response. Favourable subjective
response was achieved in two with the initial injection
but was not sustained.

All of the remaining ten patients demonstrated an
initial favourable response to serial injections. Subjective
improvement may occur within a few hours, but although
objective improvement was sustained in a few instances
for as long as 6 weeks, it usually subsided within a period
of 3 to 7 days; in two patients, treated repeatedly for
6 months, the initial pattern of response was unaltered.
This experience leads us to suggest that the value of
serial injections of intra-articular Compound F acetate
is apparent as a temporary source of improvement, and

that in selected patients, it may aid in rehabilitation.
The inability of the procedure to produce satisfactory
long-term benefit was evident in pa,tients whose disease
was of considerable duration. In this group, the brief
though reproducible clinical benefit within a variable
period reached a plateau, beyond which we were unable
to advance. We had no experience with intra-articular
Compound F acetate in osteo-arthritis.

DR. MARIAN W. RoPEs (Boston, Mass.): We have
given 25 injections to sixteen patients, twelve of them
rheumatoid, and our results were somewhat different.
We also found that there was little evidence of systemic
effect; this was only slightly suggested in two patients,
and the variation in response was great.
We had an occasional extremely good subjective and

fairly good objective response, but 20 per cent. of the
rheumatoid patients gave no response at all, and 30 per
cent. showed no objective response.
The synovial fluid changes observed were more

consistent. I agree with Dr. Duff that the viscosity
change is perhaps the most marked; in fact, we found
it with intra-articulation of Compound E as well as
Compound F. It is this fact that makes me wonder
whether the effect of these steroids on viscosity and
presumably on the polymerization of hyaluronic acid
may not be separate from the anti-inflammatory reaction.
There is very little proof of this, except for the fact that
in a Charcot joint treated systemically there was no
other change in inflammation, but a very marked rise
in viscosity.

I have been impressed by the extreme dissociation
between subjective and objective clinical findings, and
the synovial fluid changes, and I should be interested to
know whether others have made the same observations.
One of our patients had a 4+ subjective improvement

after the first injection, which has been maintained for
3 months, and yet she has not had any lasting objective
clinical change. In two others the fluid response was the
best we have noted, and yet they had no objective clinical
changes in their joints.

I tfiink that the intra-articular injection of Com-
pound F can produce a very marked anti-inflammatory
action, but this is not produced in all'joints, and the
durationi of improvement varies from joint to joint, and
from patient to patient. We have also had some
experience of a suggestion that the inflammatory process
has progressed in some cases during the course of
treatment.

In one patient, fluid obtained 2 months after the first
of a series of monthly intra-articular injections showed
changes much worse than those present before the
treatment was started. The sugar concentration had
dropped from 40 to less than 5 mg., and the mucin
precipitate which had been shreddy and somewhat cloudy
had disappeared entirely. Onecannot yet be sure whether
this was connected with the treatment. Furthermore,
two patients showed a tendency towards a less good fluid
response after repeated injections.

DR. RALPH A. JEssAR (New York): We have studied
the changes in joint fluid after intra-articular Com-
Epound F acetate, and all our patients showed a definite
beneficial effect of varying duration characterized locally
by decrease in pain, swelling and/or other signs of
inflammation.

Seventeen sets of observations in six patients were
made before and 2 to 7 days after treatment. We
measured the total protein, relative viscosity, and
hyaluronic acid concentration. From the last two
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AMERICAN RHEUMATISM ASSOCIATION
figures a factor was derived to express the degree of
polymerization of the hyaluronic acid present in the
synovial fluid, an increase in this factor reflecting the
presence of a more highly polymerized hyaluronate.
Our preliminary studies reveal that after the local use

of Compound F in the knees, no definite pattern of
response was noted in the total protein. In ten instances
an appreciable increase in relative viscosity was apparent,
and in nine this was accompanied by a rise in hyaluronic
acid concentration, which did not, however, vary
proportionately with the log of the viscosity. Hence,
in the ten pairs of observations noted, an increase in the
factor was seen in eight, a decrease in one, and no change
in the other.
Four pairs of fluids were examined electrophoretically;

these studies reflected the same changes as shown by the
measures of total protein and hyaluronic acid. In three
of the pairs a 20 to 25 per cent. decrease was seen in the
total area of electrophoretic pattern after Compound IF
as compared to the pre-treatment pattern. In each case
a fast-moving component, which has the mobility of
hyaluronic acid isolated from synovial fluid, was seen,
and this remained the same or increased slightly after
treatment with hydrocortisone.
Although the beneficial clinical effect of Compound F

was generally quite striking, there was no consistent
change in the joint fluid total protein, viscosity and
hyaluronic acid concentration. In ten out of seventeen
observations we found that the most apparent change
was an increase in the relative viscosity paralleled by
increases in hyaluronic acid and in the polymerization
factor. These studies shed little light on the mechanism
of the local action of Compound F.

DR. J. ZUCKNER (New York): Our experience of the
local administration of hydrocortisone acetate has been
with 746 injections given to 81 patients (39 with rheuma-
toid arthritis, 28 osteo-arthritis, and 14 with miscel-
laneous conditions including intermittent hydrops,
pigmented villonodular synovitis, subcutaneous nodules,
and bursitis):

(1) 61 rheumatoid joints were treated, 42 being knees,
and 82 per cent. were studied for a more than 30 days,
seven joints for more than 300 days.

Subjective improvement greater than 50 per cent. was
reported in 70 per cent. of the injected rheumatoid
joints; and an estimated objective improvement greater
than 50 per cent. occurred in 51 per cent.

In many rheumatoid joints subjective improvement
greater than 50 per cent. has been sustained. Improve-
ment was maintained without further injections for more
than 60 days in 31 per cent. of the joints, for between
15 and 30 days in 24 per cent., and for less than 14 days
in 32 per cent. The objective findings paralleled the
symptomatic improvement.

(2) 36 osteo-arthritic joints were injected in 28 patients
(15 hips, 19 knees, and 2 fingers). Subjective improve-
ment greater than 50 per cent. occurred in eleven out of
nineteen knees, but in only four out of fifteen hips.
Thus the results in osteo-arthritic knees and fingers
generally paralleled those observed in rheumatoid
arthritis, but in the osteo-arthritic hips results were
generally poor.

In attempting to formulate a simple plan for injections,
the dose was varied from 25 to 100 mg., and the interval
between injections was changed systematically. This
study showed that each patient requires to be treated
individually because of the variability of response.
Most patients dexived significant improvement from

25 or 50 mg. injected at intervals which were best
determined by the degree and duration of the relief
experienced, varying from 7 to 30 days. An occasional
patient will do better on larger doses or with infrequent
injections.
DR. CHARLEs L. STEINBERG (Rochester, N.Y.): I have

a case history to illustrate a point which I should like
to make: A neurosurgeon was seen at 1 p.m., with all
the signs and symptoms of acute subacromial bursitis
of 24 hours' duration. A dose of 37-5 mg. hydrocorti-
sone was injected into the bursa and 2 hrs later he was able
successfully to complete a complicated neurosurgical
procedure. The next day the pain factor was still absent
although there was some limitation of motion of the
shoulder joint. He was given 40 units corticotropin, and
the following day had practically normal motion of the
shoulder joint, and no pain. Another 40 units cortico-
tropin were given, and the following day all the signs
and symptoms of the condition had disappeared.
Here we have a self-limiting condition, namely acute

subacromial -bursitis, in which one of the prime indica-
tions for the trial of hydrocortisone was in order.
We have also completed the study of 25 cases of acute

subacromial bursitis, all of whom were successfully
treated, apart from two who had a recurrence after
excessive exercise. Two patients of the so-called chronic
type and one patient with the shoulder-hand syndrome
were failures.
We think the optimum dose of hydrocortisone is

37.5 mg., and that the so-called secondary fibrositic
signs and symptoms that remain-i.e. lack of motion-
are best handled with corticotropin, provided there is no
contraindication.
We may wonder why such an acute process can be so

easily reversed. Several speakers have suggested a
possible change in chemistry, which seems very plausible.
Possibly some change in the local enzymatic reaction
occurs, but this does not explain why seven patients
with acute subacromial bursitis who were treated
intramuscularly with 40 units daily corticotropin for one
to three days have had similar results.
The effects of corticotropin are not so rapid; relief

usually occurs 3 to 6 hours later after hydrocortisone
when it may occur within a few minutes.

DR. ROLAND DAVISON (San Francisco, Calif.): I think
it is time to remind you that there are some dangers in
this type of therapy. This material is now available to
general practitioners, and I fear it will be used in the
treatment of rheumatoid arthritis without the addition
of other therapeutic measures.
Our experience has been limited in rheumatoid

arthritis to patients with certain specific changes in the
joints, and we used it only as an adjunct, chiefly in knees,
wrists, elbows, and shoulders, with the idea of increasing
mobility of joint or suppressing effusion. We did not
find it very beneficial in any of our patients; though
many responded in the way that has been described,
with temporary improvement, in none who had serial
injections over a period of 3 months did this improve-
ment persist. Consequently, we feel that we should
approach the use of hydrocorti'sone in rheumatoid
arthritis very judiciously.
As regards patients with osteo-arthritis on the other

hand we feel very differently. Here we are dealing with
an older age group who have certain degenerative
changes; we have felt it safer to' use this material.
without fear of late effects and have found it very helpful
in controlling their symptoms.
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DR. DAVID H. KLING (Los Angeles, Calif.): In the

discussion of a paper on the " Comparative Effects of
Compound F and Cortisone injected locally into the
Rheumatoid Arthritic Joint" which was delivered by
Dr. T. Hollander and his associates before the meeting
last year, Dr. J. J. Bunim stated that:

injection of 50 mg. cortisone acetate into the knee
joints of twelve patients with rheumatoid arthritis resulted
in eight in marked to moderate improvement locally.'
To-day Dr. Bunim's group claim that intra-articular

cortisone was followed by clinical improvement in only
a few instances, and by changes in the synovial fluid in
only 25 per cent. I should like to ask what happened
this year?
On the same occasion 1 myself pointed out that intra-

articular injections of cortisone have a definite though
transitory local anti-inflammatory effect. I, therefore,
opposed Dr. Hollander's idea that cortisone has only a
systemic effect, while Compound F exerts a powerful
local action. Further experience with both preparations
has not changed my position. Fourteen cases of rheuma-
toid arthritis with effusions of the knee joints alternately
received 50 mg. cortisone or 50 mg. Compound F intra-
articularly. In five cases the results were poor with both
preparations; moderate improvement was obtained with
cortisone in three, and with Compound F in two oases.
Significant improvement occurred with cortisone in six,
and with Compound F in seven cases.

Last year Dr. Hollander, in his closing remarks,
stressed that:
"We do not claim that Compound F used locally is a

treatment for rheumatoid arthritis . . .2
Now he and his group propose this preparation for the

therapy not only of rheumatoid arthritis, but of osteo-
arthritis and other non-inflammatory joint conditions,
with and without effusions. I have given Compound F
in various dosages in twenty cases of the latter types of
arthritis. The results were poor in eight; moderate
improvement was obtained in six cases, and marked
improvement in six. Evaluation of results in these
non-inflammatory types is even more difficult than in
rheumatoid arthritis. Changes in the composition of
the synovial fluid cannot serve as a control as in rheuma-
toid arthritis, because in osteo-arthritis the effusions
contain a low total cell count and a low percentage of
granulocytes, and their viscosity is high to start with.
The skin- and intra-articular temperature is not elevated
and the results can, therefore, only be judged clinically.
The natural course of osteo-arthritis and other non-
inflammatory joint affections is even more unpredictable
than that of rheumatoid arthritis. Effusions in osteo-
arthritis are frequently liable to disappear spontaneously,
and aspirations alone have resulted in prolonged
absorption in 45 per cent. Only extensive, comparative
studies which take into account all the complicating
factors will lead to a sound basis of evaluation of intra-
articular therapy with Compound F and other steroids.
The idea that therapeutic intra-articular injections in
osteo- and other forms of arthritis are new is erroneous.
Different solutions including Novocain, iodine, Lipiodol,
and vaseline have been extensively used, and mostly
forgotten, since the latter part of the 19th century. It
is unfortunate that exaggerated reports in the lay press
have added a disturbing factor which jeopardizes the
unbiased evaluation of intra-articular injections of
steroids. Such publicity should be opposed by this

I Annals of the Rheumatic Diseases (1951), 10, 474.
2 Ibid. (1951), 10, 476.

Association in the interests of the patient as well as of
medical practice and research.

DR. WILLIAM B. RAWLS (New York): We have treated
75 patients with rheumatoid arthritis who did not react
well to cortisone with 474 injections (155 into knee
joints, 23 into wrist joints. 4 into hips, 6 into subacute
and acute subacromial bursitis, and over 200 into
phalangeal and metacarpal phalangeal joints). We have
had reduction of swelling, increased motion, and return
of function in many joints.

In patients with Heberden's nodes, where we had
evidence of inflammatory reaction, redness, soreness,
and pain, intra-articular injection caused the disappear-
ance of this pain and discomfort, and brought the joint,
back to function.
We treated fifty patients with rheumatoid arthritis,

mainly in fingers, wrists, and elbows, and have had
about the same results with the fingers as have been
reported with other joints.

DR. PAUL J. BILKA (Minneapolis, Minn.): We have
heard a great deal about clinical and objective estimates
of improvement, but how about biopsies ? Has anyone
found any correlation with objective and subjective
improvement, indicating any changes in the synovium ?
We have just started work on these lines with three

patients, and I have been able to observe little change,
despite marked objective and subjective changes at the
time of the second biopsy.

DR. SCULL: I can answer that last question. From
one biopsy taken after four injections of 50 mg. Com-
pound F at 3-day intervals, there was no alteration in
the pathological sections of the synovial membrane.

DR. J. ALBERT KEY (St. Louis, Mo.): Apparently these
observers put suspended material into the hip joint,
knee joint, or finger joint and it acts locally.

It seems to me that a knee joint with several hundred
times the surface area of a finger joint would require a
larger dose. Do they precede the injection with
novocaine ? Acute bursae sometimes recover promptly
if punctured with a needle or injected with novocaine,
while in others the same procedure is followed by severe
pain which lasts for 48 hrs. or more.

It is, of course, difficult to inject a small amount of
fluid (1 ml.) into a joint and to be sure that the material
reaches the joint cavity.

DR. BROWN: I should like to pass to Dr. Hollander
the question raised by Dr. Ropes regarding the percentage
of instances in which good subjective results without
demonstrable objective changes were elicited.

DR. HOLLANDER-: We had probably 15 per cent. of
patients who had objective change after injection of
Compound F, but who would be recorded as marked
subjective benefit; conversely, we had about 10 per cent.
who obtained marked objective benefit with little
subjective relief.

In some cases the swelling would disappear completely
with hardly any improvement in the amount of pain.
I agree that the variation in degree and duration of
response is tremendous.

DR. BROWN: Early in our joint paracentesis experience
we found that preparation of the over-lying tissues with
a local anaesthetic was of little use. When we used

304

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.11.4.294 on 1 D

ecem
ber 1952. D

ow
nloaded from

 

http://ard.bmj.com/
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I per cent. procaine infiltration we found that the act
of obtaining anaesthesia was considerably more uncom-
fortable than the simple and rapid plunging of the
paracentesis needle directly into the joint space. Simple
freezing of the over-lying skin with ethyl chloride offers
little by way of anaesthesia, and is frequently attended
by rather severe discomfort and superficial skin necrosis.

In answer to Dr. Key's question, our experience has
shown excellent results with as little as 3 mg. in acutely
inflamed finger joints; and we have on occasion used as
little as 15 mg. in joints as big as knees and obtained
the apparent rnaximum therapeutic response. Generally,
however, the knees and other large joints require 25 mg.,
and it is rarely necessary to go up to 37 - 5 mg. to get the
maximum response. I believe we found none who
required as much as 50 mg., though we encountered no
untoward effects when we used this much for one reason
or another.
DR. ZIFF: In answer to Dr. Ropes's question about

the relationship between synovial fluid changes and
objective clinical improvement, I would agree that one
is likely to see positive changes in the synovial fluid more
frequently than one observes a positive clinical response.

In the figures we gave, 80 per cent. of the patients
showed objective clinical improvement of 2+ or better,
while 95 per cent. showed significant improvement in the
synovial fluid.
The degree of response to intra-articular therapy has

varied from time to time, probably because of spon-
taneous variation in the activity of the disease.

In answer to Dr. Jessar we, too, have seen no definite
changes in the total protein and albumin/globulin ratios
of the synovial fluid.

Following Dr. Key's remarks, we do not use novocaine
either; and as regards the suggestion that merely needling
a joint may produce improvement, our control results,
which were not very good, do take care of that problem.

Evaluation of Hormone Therapy in Rheumatoid Arthritis.
By WALTER BAUER, WILLIAM S. CLARK, MARIAN W.
ROPES, and J. PETER KULKA, Boston, Mass.

In a series of 48 patients treated with ACTH and/or
cortisone for periods of 8 to 680 days, 31 received corti-
sone alone, nine ACTH alone, and eight cortisone and
ACTH in separate courses. Dosages ranged between 12 5
and 300 mg. daily for cortisone and 20 and 280 mg. daily
for ACTH. 22 patients received cortisone for longer
than 3 months and twelve for longer than one year.
Eight received ACTH for longer than 3 months but all
were treated less than one year. Cortisone was admini-
stered orally and parenterally and ACTH intravenously
as well as intramuscularly, using both short and long-
acting preparations. The administration of either
hormone usually resulted in subjective improvement
with less striking objective improvement. Increased
agility and functional improvement were the most
striking features. Hormone therapy did not result in
lasting remissions; in fact in some instances disease
progression was observed.

Side-effects included psychoses, acne, hirsutism,
obesity, hypertension, oedema, thrombophlebitis, a
pathological fracture, diabetes, and infections. The
sedimentation rate frequently decreased but usually
remained above normal. Electrophoretic observations
xbvealed changes toward normal in the fibrinogen,
albumin and alpha- and gamma-globulin. Synovial

fluid studies and joint biopsies revealed suppression of
inflammation. Metabolic studies indicated no relation-
ship between anti-rheumatic effects and the measurable
effects of the adrenal hormone.
Our observations indicate that cortisone and ACTH

are primarily effective because they control the stiffness,
aching, and pain of rheumatoid arthritis, thereby
permitting functional improvement. They cannot be
widely applied and should never be solely relied upon
in the management of this disease.

DR. BERNARD M. NORCROSS (Buffalo, N.Y.): By and
large, I agree with these conclusions. I began to use
hormone therapy in rheumatoid arthritis with great
enthusiasm 2 years ago; to-day I am wiser and more
philosophical about it, but I believe there is a definite
place for the use of hormones.

I shall restrict my comments to an account of a group
of twenty patients, all of whom received ACTH for
periods of over a year, some for nearly 2 years. Fourteen
patients show various grades of improvement and are
still receiving ACTH therapy; two have changed to oral
cortisone therapy at their own request to avoid further
injections; one became refractory to ACTH and has
been maintained on intermittent cortisone therapy; one
has continued to improve after therapy was discon-
tinued; and in two therapy was discontinued because
of pregnancy. Both the last two patients had a normal
pregnancy and delivery of a normal baby; one had the
usual reihission during pregnancy, but the other required
hormones at various times for relief of the arthritic
symptoms.

In this group of patients, the reactions were not
severe. We had the usual minor side-effects (acne,
hirsutism, excessive weight gain), and in one patient
osteoporosis and the fracture of a vertebra may have been
influenced by hormone therapy. Another patient
sustained a hip fracture after minor trauma. Our most
serious problem is how to discontinue hormone therapy
in the remaining patients and we have, so far, no answer
to that question.
One interesting case is that of an 1-year-old child

who was malnourished and painfully disabled, and had
been a bed patient for almost a year. During 20 months
of ACTH therapy, he has grown 4 in. and gained 20 lb.,
and he has now been maintained in complete clinical
remission for over 6 months. But I do not believe we
have cured his disease because x-rays show some
progression of the arthritis and osteoporosis.

In conclusion, I believe this drug may be of value in
two groups of patients besides those suggested by Dr.
Bauer. The seriously ill juvenile rheumatoid patients
and the few chronically disabled adults who can afford
and also tolerate it for a prolonged period, will be helped
to a considerable degree.

DR. RUSSELL L. CECIL (New York): I have no statistics
to present, and maybe the audience will heave a sigh
of relief over that. Dr. Kammerer and I are now in the
midst of a follow-up study of our patients with rheuma-
toid arthritis who have received cortisone. I have had
the impression for some time that there is just about
one patient in ten to whom the hormone therapy was
really an answer to prayer, and who received 100 per cent.
continued relief. I was quite pleased that my rough
estimate came so near the actual figures of objective
improvement presented by Dr. Bauer. Others derive
subjective benefit for a time. I have been particularly
interested in the number of side-reactions, and the
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ANNALS OF THE RHEUMATIC DISEASES
number of patients who requested the cortisone be
discontinued because its effect was " petering out ".
A patient may be going along on two or three cortisone

tablets a day, when he begins to have new symptoms
and new joints are affected. Then if he is of only
moderate means he will complain that the stuff is not
worth the money and decide to stop taking it. The
answer may be that we have not given big enough doses,
but larger doses have obvious disadvantages. I do not
think we are getting really Al results in more than
10 per cent. of our patients and although I agree that there
is a place for these hormones in the treatment of arthritis,
I have come to use them with a certain reluctance.

DR. HERMAN H. TILLIS (Newark, N.J.): Has anyone
had any experience with thrombophlebitic complications?
Has Dr. Bauer noted any such changes as the marked
increase of blood platelets ? In two of our cases that
eventually died we found such an increase; one had a
platelet count of 680,000 and the other over 800,000;
and we have found very high platelet counts in many
other patients on long-term hormonal therapy.

DR. MORTIMER EHRLICH (New York): We should
like to present an analysis of ninety cases treated with
cortisone and ACTH for a period of one year or longer.
Of 41 cases, approximately 40 per cent. of our original

number of 90 cases, eight were treated with ACTH, and
26 of these have been on treatment for over one year,
and fifteen for 1P-2 years.
Of this group of 41 cases, thirteen are now having

partial remissions sufficient to warrant a rest period of
3 to 14 months without exacerbation, and two of these
thirteen cases have been in complete remission for
periods of more than 3 months. Five patients in this
long-term group have presented demonstrable articular
damage, despite symptomatic control, but ACTH
and cortisone have provided remarkable control of
active symptoms. They are potent, rapid, consistent
agents, but must still be regarded as requiring of con-
tinued study.
DR. ROLAND DAVISON (San Francisco, Calif.): Has

Dr. Bauer had any experience with patients who become
pregnant while taking cortisone ? I have two patients
whose pregnancy is fairly advanced. It has been our
experience that patients with rheumatoid arthritis go
into remission during pregnancy, but both these women
have not only not gone into remission but have become
progressively worse. They have had increased doses of
cortisone, and even attempted pressure control, but
continue to get worse.

DR. CHARLES M. PLOTZ (Brooklyn, N.Y.): In answer
to Dr. Davison, we have one patient who was given
cortisone by her physician for the first 7 months of her
pregnancy in the mistaken belief she was developing
amenorrhea due to the cortisone. She was taken off
cortisone in the seventh month and had no relapse at
that time. She had a normal delivery of a normal baby
but relapsed 2 months after delivery.
CHAIRMAN: Dr. Cecil referred to the beneficial effects of

cortisone " petering out " after a month or two. In
my presidential address I did not use the words " petering
out". That is a good description of what happens
when the patient is permitted to go into the hypercortisone
state, and cannot distinguish between the rheumatic
complaints of hypercortisonism and a true rheumatoid
flare. Many of these patients need less rather than more
cortisone. There is so much variation in tolerance of

cortisone that individual doses must be estimated for
each patient. Most women go into a hypercortisone
state on 50 mg. cortisone daily within about two or more
months, and many post-menopausal women show
hypercortisonism on 37 5 mg. cortisone daily. If a
patient shows signs such as rounding of face, abnormal
fat pads, hirsutism, acne, etc., a special inquiry' must be
made regarding their symptoms, including rheumatic
complaints such as periods of fatigue, muscular, fibrous
and joint aches, and swings of mood. The presence of
some synovitis does not necessarily mean that the patient
needs more cortisone. To the maximum relief from
cortisone short of hypercortisonism should be the aim
for long-term therapy of rheumatoid arthritis. Complete
control of rheumatic symptoms is not the final criterion
of the necessary dosage.

DR. BAUER: As I said before, I do not know whether
hormone therapy played any role in the production of
the thrombophlebitis in the two cases in our series. In
one of them it seems fair to conclude that it was a
manifestation of the disease because autopsy revealed a
widespread vasculitis similar to that seen in several
autopsied cases of rheumatoid arthritis who had never
received hormone therapy.

I was unaware that cortisone therapy could cause
platelet thrombi and thereby thrombophlebitis. Here
again we must entertain the possibility that the platelet
thrombi are a manifestation of the disease process. I
know they can occur in disseminated lupus erythematosus
and I presume they may be encountered in other types
of widespread vasculitis. There are recorded cases of
platelet thrombi which we cannot explain.

I know of only one patient who received cortisone
during pregnancy, and in this case there was no demon-
strable ill-effect on either mother or infant. In this
instance ACTH was administered in the last two weeks
of pregnancy during which time the cortisone was
discontinued gradually.
Dr. Davison's observation that rheumatoid arthritis

is failing to respond during pregnancy is of interest and
difficult to explain.

Combination Therapy in the Treatment of Rheumatoid
Arthritis. By DWIGHT C. ENSIGN and JOHN W.
SIGLER, Detroit, Mich.

It is well recognized that any single method of treat-
ment often fails to induce and maintain a worth-while
remission in rheumatoid arthritis. Combination therapy
appears to be a more useful approach, particularly in
refractory cases.
The following therapeutic combinations have been

used in a total of nineteen patients:
(1) Cortisone (orally) and gold salts.
(2) Gold salts and intra-articular hydrocortisone.
(3) Cortisone (orally), gold salts, and intra-articular

hydrocortisone.
Comprehensive measures (physiotherapy, balanced

rest, and exercise, and salicylates) were used.

DR. CORNELIUs H. TRAEGER (New York): Our
experience of rheumatoid arthritis treated with combined
gold and cortisone involved eighteen cases:

(i) Gold and cortisone begun simultaneously.
(ii) Gold first and cortisone subsequently added.
(iii) Cortisone first and gold subsequently added.
Our results revealed that when sufficient gold had been

administered to anticipate a beneficial effect from this
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AMERICAN RHEUMATISM ASSOCIATION
treatment alone, the effects of cortisone were nullified
and the arthritis activity was resumed. Continuation of
both gold and cortisone for several months did not change
the results. Thus in eighteen patients, regardless of
whether gold or cortisone was administered first or
simultaneously, it was possible to demonstrate a mutual
antagonism.

In four out of five the cessation of cortisone and
subsequent treatment with gold resulted in a control of
the arthritic process.
The type of gold compound used, the duration of the

arthritic process, and the stage or functional status of
the patient before therapy did not influence the results.

In two cases on both gold and cortisone, the increase
in cortisone requirements to overcome the antagonistic
effect of the gold resulted in gastric haemorrhage.

; DR. EDWARD E. ROSENBAUM (Portland, Oregon): We
have been doing the same as Drs Ensign and Sigler at
the University of Oregon Medical School with almost
similar results.

For the past 18 months we have treated forty patients
with rheumatoid arthritis, using a combination of
cortisone and gold salts.
We also used physiotherapy, adequate diets, and rest.

At the end of a 3-month period we discontinued cortisone
and maintained weekly injections of gold, and in about
half of our cases, we were able to maintain the gains made
with cortisone by using gold salts only.

Dr. Ensign did not mention toxic reactions. We
encountered none from gold while cortisone was being
administered, but after the cortisone was discontinued
30 per cent. of our cases developed some symptoms or
signs of gold toxicity. We were able to control these
toxic reactions by an additional course of cortisone.

I think that it is worth mentioning that an occasional
patient can be made worse by combined therapy. Three
of our forty patients showed both clinical and objective
evidence of increased rheumatic activity.

DR. HIARRY E. THOMPSON (Tucson, Ariz.): We have
been interested in combined cortisone and gold therapy
for the last 2.- years, and have studied three groups of
patients:

(i) Fifteen patients who were receiving gold with only
a Grade II to III improvement, were given cortisone in
addition. None had any remission.

(ii) 29 patients were started on cortisone and gold
simultaneously. Of these, nine (31 per cent.) have
a Grade I therapeutic response, and have now been on
gold and off cortisone for 1 to I - years.

(iii) A control group was given gold alone, and here
the results were the same as or very slightly better than
in Group (ii). This may be because Group (ii) included
ten reactors to gold who may therefore have responded
to it less a second time.

Nine of these ten who had been reactors to gold
tolerated gold with cortisone. The one exception, which
is a questionable one, was a patient who was still on his
gold and cortisone, when he developed an acute thrombo-
cytopenic purpura.

It appears that the combination of cortisone and gold
given simultaneously, is a good one, particularly since
cortisone may be used with gold to establish rehabilitative
measures before the gold levels became effective, and
may be discontinued when the gold takes effect. It
seems also that there is less danger of a reaction to gold
when it is given with cortisone.

DR. WILLIAM H. KAMMERER (New York): At the
spring meeting of the New York Rheumatism Association
in 195 1, we reported the results of combined cortisone-
and gold therapy in a group of thirty patients.
The original plan was to take those patients who had

been on gold for some time, with minor or major
improvement, to give cortisone in a short course in an
attempt to try to push them into a remission, and then
to hold this remission by continuing gold therapy alone.

Later some other patients were started on gold and
cortisone simultaneously. With two or three exceptions,
this combined therapy seemed to add nothing, and we
feel that the physician should decide which of the two
methods he wishes to use and then stick to that alone.

DR. JOSEPH L. HOLLANDER (Philadelphia, Pa): As
Dr. E. M. Brown, Jr., told you (above p. 301), 79 of our
patients who received local hydrocortisone were also on
gold therapy, and 71 were on'systemic cortisone therapy,
and seven were on both, along with the Compound F.
We feel that one cannot compare such a series very

accurately because only our earlier and milder cases are
treated with gold, the Compound F being an adjunct.
We feel that if cortisone and gold are antagonistic, as
some suggested, the least we can say is that local hydro-
cortisone injections into the worst joints had no such
antagonism to gold treatment. Spontaneous remissions,
or remissions from gold therapy, do occur with this
combination of treatment; and several of our fairly early
rheumatoid cases treated with gold and intra-articular-
"F " have appeared to go into remission.
DR. -. CLARK (Boston, Mass.): I should like to

comment on the classification of improvement by the
American Rheumatism Association criteria.

These data appear to reveal a strikingly better result
with combined therapy than that obtained with ACTH
or cortisone alone as reported by us. The American
Rheumatism Association criteria of improvement lists
four classifications. Before a patient's condition can be
classified as Grade II improvement, he must have only-
minimal swelling of his joints, and, in order that transient
improvement of the disease may not be misleading, the
improvement must be maintained for one year.

This means that if the patient has an exacerbation of
the disease or an exacerbation in one joint at any time
during the course of a year, he is automatically classified
as Grade III or IV.

These criteria were adopted to facilitate interpretation
of therapeutic data from different clinics. If they are
followed at all, they should be followed to the letter.
A liberal interpretation of results by this system makes
it difficult to evaluate reports, and if the criteria are not
adequate for standardizing the therapeutic effectiveness
of an agent, they should be either changed or dropped.
I should like to ask Dr. Ensign if he has applied the literal
or the liberal interpretation of American Rheumatism
Association criteria to his results.
DR. WILLIAM C. KUZELL (San Francisco, Calif.): I

think that often, when we are using these strong agents,
we get away from our fundamental principles of pharma-
cology. It is a well-known fact that the tolerance of the
animal organism to heavy metals can be increased by
repeated low dosage. It is also conceivable, but not
proved by any animal studies known to me, that cortisone
could inhibit this building up of tolerance by the animal
organism. Thus, when cortisone is discontinued after
a large total dose of gold, severe toxic gold reaction may
result.

1 Annals of the Rheumatic Diseases (1951), 10, 193.
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I think this should be kept in mind particularly with

aged patients. Cortisone should be continued after the
total gold dosage exceeds about 750 mg.

DR. ENSIGN: As far as Dr. Traeger's comment is
concerned, we have seen no evidence of any mutual
antagonism between these two agents.

I was interested to hear of Dr. Rosenbaum's experience
with a larger group of patients. Apparently he feels as
we do that these new treatments are only supplemental
to the time-tried methods which are, after all, our
mainstay. It is only in order to make those measures
more effective in a shorter time that we felt justified in
carrying out these therapeutic variations.
We have not experienced any toxic reactions in this

particular group of patients except for a couple of minor
skin rashes which did seem to be better with the cortisone.

I think we should emphasize one point which was
hinted at: that the occasional patient can be made
worse by any of these drugs that improve his sense of
well being and free him from joint pain, so that he
damages the diseased joints. Many of our patients have
to be carefully watched. We have had our share of
4patients who have had all kinds of treatment elsewhere
ibefore they came to us, including repeated doses of gold
salts, and almost everything else you could think of.
'One thing we have to contend with in Detroit that you
do not have elsewhere is red-ant juice which is given
by one of our local impressarios. (Laughter.) Some of
those patients who are already in a Grade IV stage of
the disease are not suitable for this type of therapy, in
our judgement.

I should like to stress Dr. Hollander's point: we also
use these things merely as adjuncts to the old established
forms of therapy.
As far as our interpretation of the Grades of thera-

peutic response and the other elements in the classification
of the American Rheumatism Association, we were not
justified in applying those criteria to the last two cases
of gold salts plus hydrocortisone and of gold salts,
cortisone, and hydrocortisone, because those patients
have not yet been followed for a year.

Adrenal Cortex Function in Patients receiving Continuous
Long-Term Cortisone Therapy. By E. P. ENGLEMAN,
M. KRUPP, HAROLD JOHNSON, J. E. WELSH, and
B. M. MEYER, San Francisco, Calif.

Adrenal cortex function was studied in eighteen patients
-who were given cortisone continuously without interrup-
tion from 12 to 26 months. In most of these cases, the
diagnosis was rheumatoid arthritis. Daily oral doses of
cortisone ranged from 37-5 to 100 mg. Criteria for
adrenal responsiveness included changes in the eosinophil
count and in the urinary 17 ketosteroid and " corticoid"
output after intravenous ACTH.

In each patient, adrenocortical function could be
-shown despite the continued ingestion of cortisone. In
contrast to untreated individuals who were tested, it was
often necessary to give two to four daily infusions of
ACTH before any response could be demonstrated.
Our studies showed that:
(a) adrenocortical function was suppressed by long-

term administration of " maintenance " doses of
-cortisone,

(b) cortisone-induced suppression of function of the
adrenal cortex was reversible, even in patients who

received as much as 100 mg. cortisone daily for as long
as 22 months.

Discussion.-DR. THEODORE B. BAYLES (Boston, Mass.):
We have been using two large doses of cortisone. It is
interesting to see what the adrenal cortex will do without
stimulation.

First it was given without any stimulation and stopping
abruptly (500 mg. cortisone daily for from 14 to 30 days).
It was given orally and parenterally, and within 7 days
the eosinophil count returned to normal in all but one
of the patients who had the large dose by mouth.
Within 3 weeks all but one, without any stimulation,
returned to a normal eosinophil count after the cessation
of parenteral therapy.

Secondly we have those receiving a weekly 4-hour
ACTH test, and here again those receiving cortisone by
mouth returned to normal more rapidly without stimula-
tion. All but one of the oral cases were back to normal
within 10 days responding to a simple 25 mg. ACTH
4-hour test, and, except for a rare example, most of the
parenteral cases were back within 3 weeks, with a simple
weekly ACTH test, and no massive stimulation.
DR. J. ALBERT KEY (St. Louis, Mo.): Dr. Bayles is

much braver than I when it comes to the sudden with-
drawal of large doses of cortisone.

Natural Course of Cushing's Syndrome as compared with
the Course of Rheumatoid Arthritis treated by
Hormones. By CHARLES M. PLOTZ, ABBIE I.
KNOWLTON, and CHARLES RAGAN, New York.

The present trend towards long-term therapy with
cortisone and ACTH for a variety of disease entities has
given rise to some concern for the physiological hazards
of these hormones. With this in mind, a group of 222
cases of naturally occurring hyperadrenalism, or
Cushing's syndrome, have been analysed. 33 cases from
the Columbia-Presbyterian Medical Centre have been
followed in detail, and all but one are known to date or
until death. 114 autopsied cases are considered.
The natural history of Cushing's syndrome is discussed

in detail. It is emphasized that this is largely a clinical
diagnosis with varying aetiologies all of which produce
hyperadrenocorticalism. The leading causes of death
were infection, complications of cardiovascular disease,
and neoplastic disease.

In a preliminary fashion, a group of 100 patients treated
with cortisone or ACTH for an average of 15 months is
considered. While this group has as a whole exhibited
all of the major manifestations of natural Cushing's
syndrome, the incidence of symptoms and signs is
generally much lower and their severity not so striking.
The incidence of peptic ulcer in the iatrogenic cases of
hyperadrenalism is not duplicated in the naturally
occurring disease.
Discussion.-DR. WILLIAM Q. WOLFSON (Ann Arbor,

Mich.): This paper differentiates the dangerous Cushing's
syndrome from the much milder induced therapeutic
hypercorticoidism usually seen during long-term ACTH
or cortisone administration. A relative freedom from
undesirable physiological disturbance is frequently
seen. Two of our patients, one with rheumatoid
arthritis and one with disseminated lupus erythematosus,
each received full suppressive doses of ACTH con-
tinuously for more than 3 years, but neither patient has
any clear-cut physical manifestation of hypercorticoidism,

308

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.11.4.294 on 1 D

ecem
ber 1952. D

ow
nloaded from

 

http://ard.bmj.com/


AMERICAN RHEUMATISM ASSOCIATION
only one has laboratory evidence of corticogenic hypo-
thyroidism, and both have regular normal menses with
cyclic ovulation. In onecase evidence of this last is derived
from the basal temperature curve, but in the other patient
pregnancy has only last month provided unequivocal
proof of relatively normal pituitary-gonad relationships.
In contrast, a diagnosis of Cushing's syndrome is
generally considered untenable in the presence of normal
cyclic menstrual function.
A second difference between spontaneous Cushing's

syndrome and therapeutic hypercorticoidism is the
presence of a continuous eosinopenia in the spontaneous
endocrinopathy. At any time during the day, the patient
with Cushing's syndrome generally has an eosinophil
count of less than 50 cells per c.mm. In the patient
receiving single daily doses of long-acting ACTH, equally
low counts are usually seen only from the 6th to the
16th hour after the dose is given and not always then;
with divided daily doses of oral cortisone counts may be
continuously well above 50 per c.mm. despite good
therapy. The simplest explanation of this finding is the
assumption that the increase in circulating corticoid of
the Compound F type is much greater in spontaneous
Cushing's syndrome than during therapeutic hyper-
corticoidism.
A third difference is less easily explained. An

appreciable minority, perhaps 10 per cent., of patients
with Cushing's syndrome show mild polycythaemia vera
which is otherwise indistinguishable from primary
polycythaemia vera. We have been watching for reports
of the development of polycythaemia during long-term
ACTH or cortisone administration, but, to the best of
our knowledge, no such instance has yet been reported.
Does this mean that a qualitative, as well as a quantita-
tive change in adrenal function occurs in spontaneous
Cushing's syndrome ? It is certainly difficult to explain
the low 17-ketosteroid output of some of the Cushing
patients who are supposed to be secreting large amounts
of Compound F, a relatively good 17-ketosteroid
precursor.

DR. WALTER BAUER (Boston, Mass.): I think we owe
a vote of gratitude to the Presbyterian group. They have
sounded a warning, and I think we should all take it with
much more than a grain of salt.
DR. PLoTz: As far as polycythaemia is concerned,

in our large series of cases with Cushing's syndrome,
this was a most inconstant finding, and occurred in only
about one-third of the patients; in other words, about
two-thirds of the patients with Cushing's syndrome did
not manifest any degree of polycythaemia.
The eosinophil response, of course, may be a function

of the continuous stimulation of Cushing's syndrome as
opposed to intermittent stimulation.

N,N' Dibenzylethylenedianiine Dipenicillin G (Dibenzyl
Penicillin), as a Prophylactic and Therapeutic Agent
against Group A Streptococci. By GENE H. STOLLER-
MAN and JEROME H. RUSOFF, New York.

N,N' Dibenzylethylenediamine Dipenicillin G
(Dibenzyl penicillin), a new repository type of penicillin,
was administered to a group of 125 children, aged 6 to 14,
convalescing from rheumatic fever, to determine its
possible value as a prophylactic and therapeutic agent
against group A streptococci.

Detectable serum levels of penicillin were found for
unusually long periods following single intramuscular
injections. A continuous penicillin serum level was

maintained in patients receiving 300,000 units intra-
muscularly once weekly and in those receiving 600,000
units once every 2 weeks. When 1-2 million units was
administered, detectable penicillin serum levels were
found in 90 per cent. of patients 3 weeks later and in
67 per cent. at the end of a month.
The carrier state was eliminated in all of five patients

in whom Group A streptococci had previously been
found by throat culture. Weekly throat cultures were
negative for group A streptococci in all treated patients
during the 7-month period of study. Tnere were no
recurrences of rheumatic fever in the treated group.
There was no significant change in the pharyngeal flora
at the end of 3 and 6 months.

Reactions were limited to transient local pain and
tenderness at the site of injection and, in two patients,
mild urticaria which lasted about 48 hrs. and did not
recur when injections were continued.

Discussion.-DR. CHARLES H. RAMMELKAMP, JR.
(Cleveland, Ohio): These results are very important,
primarily, as Dr. Stollerman emphasized, for the
prevention of rheumatic fever as well as for contiolling
streptococcal outbreaks in large population groups.
There are, however, certain aspects that I do not quite

understand, and I should like to ask Dr. Stollerman
how Dipenicillin is excreted. It is hard to understand
how 600,000 units remain in the body for one month
unless it is not only insoluble, but is also not excreted
through the kidney in the active form. Is there any
evidence of how it is excreted ? What are the clearance.
rates of this substance through the kidney ?
DR. CURRIER MCEWEN (New York): I should like to,

emphasize that the great difficulty with our present
methods of prophylaxis in rheumatic fever is the human
factor. Whether one uses sulfa-diazine or oral penicillin,
success is dependent on the regularity with which the
patient takes the medication. All too often haemolytic
streptococcal infections which result in rheumatic fever
break through in spite of the usual prophylactic measures;
and how frequently, on follow-up of the patient, one
tinas tnat the prophylactic regimen has not been followed.
The measures are good. It is the patient and the

patient's family that are the weak links. Therefore a
modification like that reported by Dr. Stollerman which
can largely remove the need to relyi on the patient's
memory and cooperation holds out great promise.
DR. STOLLERMAN: In answer to Dr. Rammelkamp,

we have not yet performed any studies on the excretion
of this compound. Like him, we were also sceptical at
first that the dose injected could persist for such long.
periods. We have, therefore, performed the following
theoretical calculation: If the adult renal plasma flow
averages 700 ml. per min. and the average penicillin
plasma concentration is 0 04 units of penicillin per ml.,
a patient would excrete 40,000 units of penicillin per day,
assuming that penicillin is completely cleared at this
concentration (this is a reasonable assumption at such
low penicillin levels). Thus, if a patient excretes
40,000 units of penicillin per day after an injection of
1-25 million units of bicillin, penicillin could remain in
the body for 31 days. This, of course, is only a
theoretical calculation.

In answer to Dr. McEwen, our interest in this com-
pound originated in our discouragement at the failure
of patients to conform to the prophylactic regimen of
daily oral doses of penicillin or sulfonamides.
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Sigiificance of Hepatomegaly in Children with Rheumatic
Fever receiving Adrenal Cortical Hormone Therapy.
By JANET S. BALDWIN and JEROME H. RUSOFF, New
York.

Enlargement of the liver has been observed in a
number of children during hormone therapy for active
rheumatic fever. In some instances, although there was
evidence of active carditis, the total clinical findings did
not indicate congestive failure *as the cause for the
hepatomegaly. In other instances there was no evidence
of carditis either by clinical or laboratory observations.

Liver enlargement usually begins fairly soon after
starting therapy and regresses more slowly on withdrawal
of hormone therapy.
There was an opportunity of studying one such case

by needle liver biopsy at the height of liver enlargement
and after recession in size 3 weeks later. Marked fatty
infiltration present in the first section had regressed
strikingly in the' later biopsy sections.
The recognition and evaluation of hepatomegaly as

due to factors other than congestive failure are particu-
larly important in the management of hormone therapy
in active rheumatic fever.

Histochemical and Electrochemical Approaches to the
Problem of Connective Tissue Composition. By
H. R. CATCHPOLE, Chicago, 111. (by invitation).

Two aspects were discussed: the chemical composition
of connective tissue as shown histochemically, and the
physical state of these components, as inferred histo- and
electrochemically. For the first, the Hotchkiss-McManus
method for the staining of glycoprotein entities has been
combined with freezing-drying fixation and the use of
various solvents and enzymes to study the distribution of
glycoproteins in tissues, and their relative solubility in
different tissue states. Thus, changes in the solubility
of ground substance and basement membrane were
detected in wound healing, ageing, oxperimental oedema
growing tumours, stimulated ovary, relaxing symphysis,
and other conditions. It was further found that the
intravital dye, Evans blue, which normally fails to stain
connective tissue, is taken up by modified connective
tissue, and can b% demonstrated after freezing-drying in
those sites which show altered solubility.

Electrochemical studies in progress with Drs N. R.
Joseph and M. B. Engel have employed the pubic
symphyseal connective tissue of guinea-pigs, a tissue
which under hormonal stimulation " relaxes " from a
tight, relatively immovable state, to a loose, flexible one.
During this process, diffusion potentials with respect to
a perfusing solution of one-tenth isotonic NaCl change
progressively from high positive potentials (20-30 mv.)
to negative values (-5 to -10 mv.) characteristic of
aqueous junctions. This is interpreted to mean that the
following events take place:

(1) a breakdown of negatively charged polysaccharide-
.containing macromolecules to smaller entities,

(2) bringing in of water and electrolyte to give tissue
hydration,

(3) physical changes corresponding to these processes,
such as increase in bulk and decrease in strength or
resistance of the tissue.

Studies using other perfusing ions, such as K, Li, Mg,
Ca, have shown a specific immobilization ofK in " tight "
connective tissue, with progressive mobilization as the
tissue -loosens. These potentials depend on the presence
in tissues of negatively charged colloidal aggregates
whose density may be estimated from the magnitude of
the potentials. Experiments with other variable connec-
tive tissues, such as skin and avian comb, and the
correlation of potential findings with histochemical
appearance, were described.

Influence of Primaquine on the Clinical Findings and Joint
Potentials in Rheumatoid Arthritis. By IRVING E.
STECK, SIMON ZIVIN, NORMAN JOSEPH, and MAX M.
MONTGOMERY, Chicago, Ill.

A series of 21 patients with rheumatoid arthritis was
hospitalized for treatment with primaquine, an anti-
malarial 8 aminoquinoline drug. During the hospitaliza-
tion the clinical and laboratory effects of this drug were
observed and frequent electrical potentials of the synovia
of the knees were obtained. After a control period of
one or more weeks, the drug was administered for
14 days, followed by a second period of observation for
one or more weeks. The electrical responses were
compared with those obtained with ACTH or cortisone
given under similar conditions.

Beneficial effects were observed in all patients and in
two cases a complete remission was induced. Eight cases
sustained a prolonged partial remission from 1 to
10 months. Six cases relapsed to their former state
within 1 to 3 weeks after cessation of primaquine
administration. In five cases follow-up was not possible.
The side-effects were frequent, consisting chiefly of

methaemoglobinaemia and pallor in all cases, anorexia
in 66 per cent. and leucopenia in 33 per cent. None of
the side-effects was permanent.
The electrical potentials showed a definite drop. The

electrical responses developed more slowly and were not
as steep as those obtained with ACTH and cortisone.
The maximum drop occurred between the fifth and
tenth days, whereas with the steroids the fall occurred
on the first and second days. However, the electrical
potentials returned to about the same level on the
twelfth to fifteenth days in the primaquine, ACTH, and
cortisone groups.

Discussion.-COL. RALPH M. PATTERSON, Medical
Corps (Army-Navy Hospital, Hot Springs, Arkansas)
Our study with primaquine in rheumatoid arthritis was
instigated by Dr. Alving of the University of Chicago,
and carried out in cooperation with him. Our findings
are similar to those described by Dr. Steck.
The investigation was set up to include for statistical

evaluation:
(1) a complete history and physical examination;
(2) complete roentgenologic evaluation;
(3) arthritic profile by the investigation board prior to,

immediately following and several weeks following the
treatment;

(4) photographic studies, both with motion and still
pictures to demonstrate joint involvement and range of
motion as seen prior to and subsequent to treatment;

(5) electrocardiographic studies done every two days
during treatment on the initial series;
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AMERICAN RHIEUMATISM ASSOCIATION
(6) weights and heights recorded at weekly intervals;
(7) daily personal diary of the patient;
(8) numerous laboratory procedures, including methae-

moglobin levels three times weekly, complete blood and
platelet counts, sedimentation rates, blood calcium and
phosphorus, serum protein, and albumin/globulin ratio,
and blood sugar each week, blood sodium and potassium,
urinary 17-ketosteroids, urinary uric acid, and creatinine
excretions every 3 days.

Throughout the investigation period all the patients
studied, both controls and drug cases, were continued on
a basic regimen of physical therapy which had in most
cases been instituted some time before.

All patients in the initial treatment group were given
10 mg. primaquine every 4 hours for 14 days.

Several patients treated later were given varying doses
over variable periods of time. All the controls were
given placebo lactose tablets of identical size and colour
every 4 hours for 14 days.

All patients in the group had rheumatoid arthritis,
except one with severe dermatomyositis, one with
disseminated lupus erythematosus, and one with osteo-
arthritis and fibrositis.
Of the 63 patients with rheumatoid arthritis, 35 had

involvement of the peripheral joints alone (Table I),
nineteen combined peripheral joint involvement and
spondylitis (Table II), and nine spondylitis alone (Table
III).

Definite objective improvement was demonstrable
within 3 weeks in 57-1 per cent. of the peripheral joint
group, in 21 per cent. of the combined group, and in none
of the spondylitic group (Table IV).

Nineteen patients were treated with placebos for 2
weeks, and subsequently with primaquine for 2 weeks
(Table V). Of this group, objective improvement was
noted in 10-5 per cent. during the first 2 weeks and in
50 per cent. during the second 2 weeks, one patient having
been dropped from the study group. This 40 per cent. on
the credit side within a 2-week period is thought to be of
clinical significance. The toxic manifestations seen were
much the same as described by Dr. Steck. Methaemo-
globinaemia occurred in all cases, but only two patients
had to be treated for it. Abdominal distress was common.
Leucopenia occurred in only two patients in the latter
group treated over a prolonged period of time. Brady-
cardia occurred in one case.
We feel that primaquine exerts some anti-rheumatic

effect and is helpful in certain cases of rheumatoid

TABLE I

RESPONSE TO PRIMAQUINE IN 35 CASES OF PERIPHERAL RHEUMATOID ARTHRITIS

Improvement
Previous

Case Age Grade of Special Subjective Objective
No. (yrs) Duration Severity Therapy (%) (Grade) Comment

2 52 4 mths 3 None 75
3 53 4 yrs 3 Gold 0

4 24
7 24
8 21
9 26

11 21
12 30
13- 18
14 27

15 28
17 28
18 21

21 38
23 34
26 29
27 19

29 20
39 37

40 49
41 48
46 17
48 42
52 35
53 31

3 mths
15 mths
.10 mths
4 mths
5 mths
6 yrs
6 mths
5 yrs

9 mths
4 yrs
8 mths

14 mths
18 mths
15 mths
12 mths

9 mths
7 yrs

30 mths
12 mths
5 mths

33 mths
36 mths
4 mths

2
2

1
2
3
3

2
4

1
3
1

l
4

2
2

2
2

3
3
3
4

3

None
None
None
None
None
None
None
Gold

Testosterone
None
None
None

None
None
None

Testosterone
Pregnenolone

None
None

ACTH
None
None
None
None
None

30
0

0

90
75
50
0

50

50
90
0

0

80
50

0

50
50
75

50

10

10

100

3
nil Left hospital 1 Sept., 1950; no

follow-up
3
nil
nil
4 Remission
3
2 Flare-up 2 mths later; re-treated.
nil
2

2
3 Near remission
nil Remission in August on placebo-

flare-up 2 mthlg later; unaffected
by re-treatmeWt

nil
3 Near remission
2 Has completed three courses

nil
nil
2 Syphilis treated while on prima-

quine
nil
3
2
nil
nil
4 In remission

(1) 37 5 yrs 3 None 50 2 60 mg. I wk; 75 mg. 1 wk.
i ~~~~~~~~~~~~~~~~~~~~Mildleucopenia

(4) 19 6 mths 2 None 0 nil Improved on chrysotherapy
(8)26 ~~~~~~~~~~~~~~~~~~~~90mg. 14 days

(8) 26 5 yrs 3 None 90 3 Two courses of 2 wks each
(10) 21 3 mths 4 None 90 3 60 mg. for 25 days; no other

treatment
(11) 22 8 mths 4 Testosterone 0 nil 60 mg. 6 wks
(12) 25 2 mths 3 Typhoid vaccine 50 3 60 mg. 3 wks
(13) 5 6 wks 3 ACTH-Cortisone 0 nil 5 mg. x 4
(14) 33 3 mths 4 None 50 nil 90 mg. 22 days
(15) 62 4 mths 4 Cortisone 75 3 30 mg. 57 days. Leucopenia
(16) 42 5 mths 2 None 50 2 3 9 methaemoglobin
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312 ANNALS OF THE RHEUMATIC DISEASES
TABLE II

RESULTS IN NINETEEN CASES OF COMBINED PERIPHERAL AND SPINAL INVOLVEMENT

Improvement
Grade of Severity Previous

Case Age Special Subjective Objective
No. (yrs) Duration Peripheral Spinal Therapy (%) (Grade) Comment

1 22 9 mths 1 1 None 75 3
16 32 24 mths 2 1 None 0 nil
19 33 10 mths 1 3 None 10 I
20 28 10 mths 1 1 None 75 2 Flare-up 2 mths later; re-treated
32 .30 7 yrs 3 4 Pregnenolone 25 2

Typhoid
33 22 30 mths 2 1 Radiation 0 1
34 19 5 yrs 1 1 None 0 nil 60 per cent. subjective improvement for

2 wks after drug-then flare-up
35 51 7 yrs 4 4 Cortisone 0 nil
36 25 6 yrs 2 3 Radiation 10 nil
37 31 12 yrs 2 2 Radiation 0 nil
44 38 IS mths 1 3 None 0 nil
45 30 15 mths 1 1 Radiation 25 1 Hip improvement only
47 27 S mths 4 1 None 75 2
51 20 4 yrs 4 4 Radiation 0 nil

Pregnenolone
2 22 7 mths 4 2 Typhoid 0 nil
3 31 3 mths 4 3 Cortisone 0 nil Severe nausea and vomiting; drug

discontinued after 7 days
5 34 20 yrs 3 2 Typhoid 0 nil
6 20 5 mths 3 2 Cortisone 75 3 90 mg. 21 days. 30 mg. 7 days

(no improve-
ment)

7 32 3 mths 2 3 Radiation 50 1 Also had malaria

TABLE III

RESULTS IN NINE CASES OF RHEUMATOID SPONDYLITIS

Improvement
Previous

Case Age Grade of Special Subjective Objective
No. (yrs) Duration Severity Therapy (%) (Grade) Comment

5 25 24 mths 2 None 0 nil Grade 3 improvement during first
course; relapse off drug and
no response to second course

10 28 12 mths 4 None 10
22 42 1 5 yrs 4 Radiation 30
28 32 30 mths 4 None 0 nil
30 20 6 mths 3 None 0 nil
38 33 12 mths 4 None 40 1
42 44 14 yrs 4 None 0 nil
43 31 6 yrs 4 None 0 nil
49 33 24 mths 4 None 5 1

I . ~ ~~ __I_

TABLE IV

OBJECTIVE RESULTS OF TREATMENT WITH PRIMAQUINE

Number Grade of Improvement Results (Percentage)
Type of Disease of

Cases 4 3 2 1 nil (4, 3, 2) Improved (l, nil) Failures

Peripheral.35 2 10 8 0 15 57*1 42*9
Combined.... .. .. 19 0 2 3 4 10 21 79

Spondylitis.9 0 0 0 4 5 0 100

Total 63 2 12 l j 8 30 (25) 39 6 (38) 60 4

arthritis, although the mechanism through which it works
is not definitely known. It is a toxic drug, however, and
must be used with considerable caution.
DR. OTro STEINBROCKER (New York): I hope the

remarks on our experience with primaquine do not
discourage the authors. They have done a very thorough

study and I am merely asking about a minor point.
This material was submitted to us by a manufacturer

some time ago for study in our blindfold therapeutic
set-up. We usually start with a small group of six or

eight; if there is a response of 25 per cent. or more we

make a trial with a statistically adequate series.
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TABLE V

COMPARATIVE RESULTS OF PLACEBO AND PRIMAQUINE ADMINISTRATION

Degrees of Improvement

Placebo Primaquirm
Type of Disease Case No.

Subjective Objective Subjective Objective
(C) (Grade) (%/0) (Grade)

11 0 nil 75 3
12 10 nil 50 2
13 0 nil 0 nil
14 0 nil 30 2
15 0 nil 50 2

Peripheral 17 10 nil 90 3
18 90 3 0 nil
21 0 nil 0 nil
23 0 nil 80 3
26 0 nil 50 2
27 0 nil 0 nil
29 0 nil 0 nil

16 90 4 -

Spondylitis 22 0 nil 30 1
28 0 nil 0 nil
30 0 nil 0 nil

19 0 nil 10 1
Combined 20 0 nil 75 2

32 0 lhil 25 2
__________________l __ l____ l__________ _____

When we analysed our primaquine group of six
patients, two had dropped out, and the other four had
each received one 27-mg. tablet four times daily.
We did not give quite the dosage that the authors

mention, but it was a little more than the manufacturers
had recommended, and that for 4 instead of 2 weeks.
We found that in all four of the patients who had

continued there was no subjective or objective response,
and no effect on the laboratory data studied. The lack
of result may be due to the dosage; I should be curious
to know what Dr. Steck says about that. I

DR. STECK: We have had no experience beyond the
14-day period of primaquine administration. We were
primarily concerned with the effects of this drug on the
electrical potentials and were less concerned with its
clinical effect, but we shall look into the matter a little
more.

Studies on the Metabolic and Antirheumatic Effects of
Corticosterone (Compound B). By WILLLAM D.
ROBINSON, WILLIAM Q. WOLFSON, and IVAN F. DUFF,
Ann Arbor, Mich.

The adrenal steroids with definite antirheumatic action,
cortisone and Compound F, have manifold effects on
organic metabolism; several steroids which affect only
electrolyte metabolism have no significant anti-rheumatic
action. Cortisosterone has been shown to affect organic
metabolism to a degree comparable to cortisone and
Compound F. Corticosterone, in a dosage of 200 mg.
daily for 10 days, failed to produce clinical or laboratory
improvement in a patient with rheumatoid arthritis,
although definite changes in both electrolyte and organic
metabolism were induced, particularly increases in
urinary urate and histidine excretion. The patient
subsequently responded promptly to cortisone in doses
of 100 mg. daily. Increased urinary excretion of
histidine, without other metabolic changes, was also seen
during oral and parenteral administration of 11-keto-

progesterone; this steroid, a theoretical precursor of
corticosterone, had no discernible antirheumatic effect.
Such observations suggest that the anti-rheumatic action
of cortisone and Compound F is not dependent on gross
changes in organic metabolism.

Discussion.-DR. W. PAUL HOLBROOK (Tucson, Ariz.):
Dr. Robinson has shown in metabolic studies with Com-
pound B nearly all the findings seen with cortisone except
clinical remission. We do not yet know how to measure
the remission factor or factor X in the laboratory.
As most of you know, we have been studying amino-

acids for a number of years and have described what we
have chosen to call the remission pattern of amino acids.
In this remission pattern there have beeit extremely
high histidine and threonine and moderately elevated
lysine and tyrosine urinary excretions. We have so far
not seen this pattern of urinary excretion except in the
presence of remission. The other amino acids have
shown relatively flat curves, except for minor variations.
Dr. Robinson's group was good enough to send us

the urine specimens from the patient he has now
described, and we have some additional information to
offer regarding the amino acid pattern in this particular
patient. At peak levels the urinary excretion of histidine
on Compound B showed a 300 per cent. increase, and
that of threonine a 250 per cent. increase. So far this
is a very startling and curious pattern and identical with
that we have described as the remission pattern.
The rest of the story is quite different, however, from

the remission pattern which we have described. Lysine
showed a 150 per cent. increase; serine, 110 per cent.;
phenylalaninel, 400 per cent.; tryptophane, 325 per cent.;
tyrosine, 100 per cent.; arginine, 100 per cent. These
are rough figures but you can see that this substance
Compound B has a very profound influence upon the
amino acid metabolism and involves nearly all of them
in a dramatic fashion.

I have no explanation for this nor have I any idea

1 Phenylalanine incidentally has been totally flat in our remission
curves.
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ANNALS OF THE RHEUMATIC DISEASES
why this pattern differs from those which we have
described, unless it is because the fact that the patient
-did not experience a remission.

Articular Reactions associated with Localized Fibrous
Mesothelioma of the Pleura. By HOWARD F.
POLLEY, 0. THERON CLAGETr (by invitation), JOHN
R. McDONALD (by invitation), and HERBERT W.
SCHMIDT (by invitation), Rochester, Minn.

Localized, fibrous mesotheliomata of the pleura have
been surgically removed from fourteen men and ten
women. These patients ranged in age from 21 to
70 years (average 49 3) and symptoms had been present
for from 4 months to 16 years.

Eighteen of the 24 patients had symptoms or findings
,or both referable to the joints. In many of these such
symptoms were the chief complaint, the intrathoracic
tumour being discovered in the course of the examination.
Pulmonary osteo-arthropathy (ten cases) was usually

accompanied by dependent oedema (six cases). Nine of
the ten patients not only had pulmonary osteo-arthro-
pathy but also had articular symptoms and findings
-similar to those encountered in rheumatoid arthritis.
Four other patients had periarticular limitation of a
-shoulder, while in another three patients the rheumatism
was unrelated or only questionably related to the intra-
thoracic lesion. After pneumonectomy one patient
developed peri-arthritis of a shoulder on the same side
as the tumour.
Pulmonary osteo-arthropathy and the other articular

manifestations related to the presence of the tumour
subsided after its removal but recurred with recurrence of
the tumour in three out of four cases.

Localized fibrous mesothelioma of the pleura should
be suspected when pulmonary osteo-arthropathy is
associated with articular symptoms and should be
excluded in other cases in which symptoms and findings
simulate early rheumatoid arthritis.

DR. RICHARD H. FREYBERG (New York): I wonder if
Dr. Polley has noted any relationship in the occurrence
or the severity of the arthritis to the size of the tumour.

DR. CHARLES L. SHORT (Boston, Mass.): I should like
to ask Dr. Polley if any periosteal changes were observed
in x-rays of the long bones of the extremities of these
patients, such as are commonly found in the ordinary
type of pulmonary osteo-arthropathy. It seemed to me
that this condition probably represents a syndrome
similar to what we see with carcinoma of the bronchus
and other more malignant types of pulmonary tumour.

DR. WALLACE GRAHAM (Toronto, Ont., Canada): We
have recently observed two patients somewhat like those
described by Dr. Polley. The first appeared to have
classical rheumatoid arthritis with changes in the fingers,
wrists, and knees, but during therapy he developed
clubbing of the fingers and investigation revealed a
bronchogenic carcinoma. The second patient had
congenital heart disease with clubbing of the fingers and
toes, and effusion in both knees. In both patients
x-rays of the knees failed to reveal the periosteal changes
described in pulmonary osteo-arthropathy.

DR. THEODORE B. BAYLES (Boston, Mass.): Dr. Polley

mentioned that these tumours were evident in routine
films in eight cases. I wonder how the others were
discovered or how he made this diagnosis.

DR. CURRIER MCEWEN (New York): I should like to
ask Dr. Polley if he has any slides illustrating the clinical
appearance of such patients.

DR. POLLEY: Dr. Freyberg's question is intriguing,
but in this series the size of the tumour was not correlated
with the severity of the articular manifestations.
Roentgenograms of the chest seen showed two of the
smaller tumours which weighed from 140 to 220 g.
The tumours of six of our 24 patients weighed between
4,972 and 1,260 g., those of two between 860 and 825 g.,
those of eight between 220 and 130 g., and the remainder
less than 100 g. The tumours were found in any part
of the thorax; they arose from visceral pleura in eighteen
patients and from parietal pleura in six. Two of the
latter group apparently arose from mediastinal pleura.

In answer to Dr. Short, the periosteal proliferation
which is characteristically noted in the roentgenograms
of patients with pulmonary osteo-arthropathy was
present in the roentgenograms of those patients in this
series who had osteo-arthropathy with pleural meso-
thelioma. This finding was indistinguishable from that
observed in patients with other types of pulmonary
tumours or even with non-pulmonary diseases in which
osteo-arthropathy might occur.
With increasing recognition of the various intra-

thoracic tumours that may be encountered and of the
importance of hypertrophic osteo-arthropathy, it may
be possible to determine more specifically the incidence
of osteo-arthropathy in association with various tumours.
Our preliminary observations suggest, for example, that
pulmonary osteo-arthropathy may be much less com-
monly encountered in cases of bronchogenic carcinoma
than in cases of pleural mesothelioma. It should be
re-emphasized, however, that pleural mesothelioma is
only one type of intrathoracic tumour in which pulmonary
osteo-arthropathy may be encountered. Furthermore,
as Dr. Graham said, osteo-arthropathy may also occur
in other types of pulmonary disease as well as in diseases
other than those of the pulmonary tissues. The great
frequency of osteo-arthropathy and of certain articular
reactions indistinguishable clinically from rheumatoid
arthritis in patients with pleural mesothelioma makes
this tumour a particularly interesting aspect of the larger
problem.

In reply to Dr. Bayles's question about the incidence
of abnormal findings in roentgenograms of the thorax,
in all the cases in our series an abnormal shadow was
noted. In some instances the roentgenogram was taken
because of symptoms referable to the respiratory system,
but in others the shadow was discovered only in the
course of a routine examination of the chest. Special
roentgenograms, such as lateral views, and views made
on use of the Bucky diaphragm, and on expiration as
well as inspiration, may be needed in some instances if
early evidence of pulmonary disease is to be detected in
cases of osteo-arthropathy. A high index of suspicion
for a pulmonary lesion (or other disease) is needed when
patients have pulmonary osteo-arthropathy.

In answer to Dr. McEwen's question, photographs of
the synovial reaction are indistinguishable from the
photographs of these abnotmalities in rheumatoid
arthritis with which you are all familiar. Likewise, the
osteo-arthropathy appears exactly like the osteo-
arthropathy of other disease.
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Plastic Replacement of the Femoral Head for Severe

Osteo-Arthritis of the Hip. By JoHN G. KUHNS,
THEODORE A. POrrER, WILLIAM A. ELLISTON, and
ROBERT S. HORMELL, Boston, Mass.

The pain and disability accompanying osteo-arthritis
frequently cannot be relieved by conservative measures.
Arthrodesis relieves pain, but leaves the patient with
severe disability. The conventional type of arthroplasty
often fails to benefit much either the pain or disability.
Neurectomy leads to lessening of pain, but to no improve-
ment in disability.

In severe osteo-arthritis, there is always severe
deformity of the head with version and varus deformity
of the femoral neck. This, unless corrected, leads to
faulty mechanical action of the hip joint. In order to
obtain normal mechanical use of the hip joint, the
deformed head must be reshaped or replaced, the
acetabulum must fit the head properly and the femoral
neck must be reshaped or replaced to approach the
normal angulation and directional slant. Acrylic
prostheses are moulded to fit each case. These are
attached at the proper angulation to the femoral neck.
*The operation is carried out through a posterior incision
which is simple, rapid, and non-shocking. This pro-
cedure has been performed in forty patients with severe
*osteo-arthritis and all are free from pain, 75 per cent.
having good function according to the criteria of Judet
and D'Aubigne.

Discussion.-DR. EDWARD SCULL (New York): What
is the relation of the post-operative care to the extensive
rehabilitation activities?

DR. WALLACE GRAHAM (Toronto, Ont., Canada): The
results which Dr. Kuhns has reported are, I think, more
favourable than we have obtained after neurectomy.
I wonder if he would give us more details about the
-type of operation which he performs ?

DR. KUHNS: In answer to Dr. Scull's question, all of
those graded as excellent or good are back at work,
and walking about quite easily.
The post-operative care is as follows: The patient is

kept in bed usually for about 3 weeks, depending upon
how firm the bone of the femoral neck is. He is given
exercises, usually after the first few days, but we do not
get patients up until the external wound is solidly healed,
usually in about 3 weeks. Then he bears only a little
weight, walking with the Walker or two crutches, and
the weight bearing is gradually increased. The patient
is walking about sometimes without support in 2 months,bIt it takes about 6 months to develop strength again
in the gluteal muscles.

Dr. Graham asked about neurectomy. I thought
someone would ask me about that because there is great
controversy as.to whether neurectomy is any good or not.
I did not say it was ideal. We have found that the only
way we can make it helpful is to go into the pelvis and
get all of the branches of the obturator nerve, the
accessory obturator; and then to turn the patient over
and get all of the branches which go to the external
rotators of the hip. Then we have done a fairly good
denervation of the capsule of the hip.
None of these patients are completely relieved of pain

but practically all have some relief, and many say that
they are satisfied. But where there is severe distortion

of the femoral head, femoral neck, and acetabulum,
denervation does not alter the patient's mobility.

Dr. Hartung asked about leg shortening. We have
corrected this in a few patients who had deformity of
the hip with shortening from youth with a slipped upper
femoral epiphysis or displacement of the acetabulum.
or congenital dislocation of the hip. By putting on the
prosthesis, we have increased the length, and in none
has there been any measurable shortening of the leg.

Cortisone in the Treatment of Malum Coxae Senilis. By
WILLIAM F. DOWDELL, WALTER M. SOLOMON,
ROBERT M. STECHER, and RALPH WOLPAW, Cleve-
land, Ohio.

The dramatic effects of cortisone in rheumatoid
arthritis suggested the investigation of its use in malum
coxae senilis. Ten patients were selected with definite
clinical and roentgenographic evidence of the disease.
Each patient served as his own control during the first
half of the study during which time a liquid placebo
preparation was administered for 22 days. Following
the placebo period, a liquid cortisone preparation was
administered to each patient for 22 days. Cortisone
dosage consisted of 300 mg. the first day in divided doses
every 6 hours, 200 mg. the second day, and 100 mg.
thereafter for an additional 20 days. Objective observa-
tions including, measurements of joint mobility as well
as subjective responses were noted at weekly intervals.

Subjective improvement was noted in six of the ten
patients while receiving tlhe placebo as compared with
subjective improvement in eight while receiving cortisone.
Subjective improvement was usually of greater degree in
the cortisone-treated patients but not equal to that seen
in cases of rheumatoid arthritis treated with cortisone.
Increases in joint mobility noted in the ten patients
during both the placebo and cortisone treatment periods
were for practical purposes equal. All increases in joint
mobility noted during the cortisone treatment period
were considered clinically insignificant and of a degree
not infrequently seen to occur spontaneously in this
disease. It was concluded, therefore, that the routine
use of cortisone in malum coxae senilis could not be
recommended.

Discussion.-DR. MORTIMER EHRLICH (New York):
We treated fourteen cases of degenerative disease of the
hip with cortisone. All were hospitalized for a period
of observation and careful control with the use of
placebos. Two have now been maintained, with inter-
ruption for placebo trial, for more than one year.

Eight had appreciable analgesic benefits in addition
to improvement in coordinated functions, and coordi-
nated motion. The remaining six had only moderate
relief of pain.
Where there was some joint space left, there was some

improvement in joint function.
In this older age group, where cortisone therapy is a

measured therapy, you cannot use it routinely. It should
be used in cases where the only alternative for the relief
of pain might be surgery.

DR. J. ALBERT KEY (St. Louis, Mo.): The important
thing about a hip is not movement, but freedom from
pain and disability and ability to bear weight. The
prostheses which are now being widely- used, and of
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ANNALS OF THE RHEUMATIC DISEASES
which there are several different kinds on the market,
seem to be more effective than the cups.
The important thing is whether the patient has a better

hip or not.
Frequently, they have been through so much by the

time you get them up that they are willing to settle for
almost anything. I have been operating on arthritic
hips for a good many years, and I have been very
dissatisfied with the results of surgery.
The most important single factor in connective treat-

ment of such cases is rest. Give them a walking cane
and make them cut down their activities, and not only
does their pain lessen but their movement increases,
sometimes to a surprising degree. The best results are
obtained with the prosthesis in those hypertrophic or
degenerative hips that are operated on early, and those
are the very hips that you should never touch with a
knife. They were quite good hips to start with and
would have been better with rest. They should be left
alone, because if the patient is made to rest operation
is unnecessary.
The group that needs surgery is very small. The

more you see of your own cases in the later stages, the
more you are inclined to narrow down, and I think
the same thing is true of cortisone treatment. Perhaps
that group will be benefited by cortisone.
But how long that benefit will last, I do not know.

We know that the acrylic prostheses are going to pieces,
and most people are now using metal.

I feel that siurgery may be of benefit as a temporary
measure but I should always try rest before I should
agree to operate, or to give cortisone.

Intestinal Absorption of Iron in Anaemic Rheumatoid
Arthritis Patients, before and during Adminiistration
of ACTH, Cortisone, or Compound F. By J. NORRIE
SWANSON and WALTER BAUER, Boston, Mass.

A form of normocytic normochromic anaemia
frequently accompanies rheuniatoid arthritis. One
characteristic is its unresponsiveness to orally admini-
stered iron, although it has been reported that intravenous
iron has been used successfully to restore the blood
picture to normal.
As part of an investigation into the nature of this

anaemia, oral iron-loading studies were undertaken.
The serum iron levels were measured before and at
frequent intervals up to 4 hours after administration
of 2 g. ferrous ammonium citrate by mouth to six normal
subjects, six patients with rheumatoid arthritis and
anaemia, and two with iron deficiency anaemia. The
serum iron in the arthritic patients temporarily attained
very much higher levels than in the control subjects,
though not as high as in the iron-deficient patients. This
suggested that the absorption of iron from the gut in
these arthritis patients was actually better than normal,
although the blood smears did not present a picture of
iron deficiency anaemia. However, this interpretation
may have to be qualified, as the rate of clearance of iron
from the serum was not measured and may be slower
in this form of anaemia. Even higher serum iron levels
were found in three of the same patients when the
experiment was repeated while they were receiving either
ACTH, cortisone, or Compound F. It was also found
in these and other patients suffering from various con-
nective tissue diseases that within a few days of starting

the hormones, the fasting serum iron level rose to about
double its former value, but fell later.
Large doses of intravenous iron were given to one

normal subject, two rheumatoid patients with iron
deficiency anaemia, and five with the anaemia of rheuma-
toid arthritis. All of the patients had previously received
adequate oral iron for at least one month without
benefit. Within a few weeks after the intravenous.
administration of iron, the haemoglobin had risen by
3 to 4 g. in the iron-deficient patients, and by 1 to 3 g.
in the rheumatoid anaemia patients. In only one of the
latter was there any remission in the activity of the disease
which could be associated-with the reversion of the blood
picture toward normality. For several hours after each
injection, the amount of iron circulating in the serum
was much greater than could have been bound to the
metal-binding protein, and was presumably " free ' in
the form of iron polysaccharide. The significance of this
temporarily unbound iron upon haemopoiesis was
discussed.

Discussion.-DR. MORRIS ZIFF (New York): In the
recent report of haemosiderosis after administration of
iron, is that a contraindication, is that a definite problem?

DR. ERic G. L. BYWATERS (Taplow, Berks., England):
Dr. Swanson said that in cases where the haemoglobin
stayed up or the iron stayed up, there was also a clinical
remission. I should be glad to know which he thought
came first, whether the remission came first and the iron
stayed up, or vice versa.

DR. SWANSON: In answer to Dr. Ziff, I know no cases.
Nissim, who first used this type of iron therapy, calculated
that probably something in the neighbourhood of 30 g.
would be required to produce a haemochromatosis. I
personally know of patients who have had 3 g., and
Dr. J. J. R. Duthie, who first interested me in this subject
in Edinburgh, Scotland, and from whose series I quoted,
has, I think, given 3 g. or maybe more. I do not believe
the danger is a very real one.

In answer to Dr. Bywaters, I had hoped to be able
to find out whether or not the arthritis remission preceded
the recovery from anaemia, or was unrelated to it.
Certainly the most spectacular blood response occurred
in theman whose arthritis remission came on dramatically
within 10 days of starting the iron therapy, but I am
sorry that I cannot answer this question more definitely
from the evidence of only a small series.

Juvenile Rheumatoid Arthritis: A Long-Term Follow-up-
By ROBERT E. BARKIN, Boston, Mass.

In the last 35 years 45 cases of juvenile rheumatoid
arthritis have been studied. Of this group, ten are now
dead. One died in the fourth year of disease. (Average
length of disease at death 13 * 5 years.)
The causes of death were: pneumonia, 3; pulmonary

tuberculosis, 2; anaesthesia, 1; amyloid disease, 3;
nephrosis, 1.
Twelve patients had severe systemic involvement

(" Still's disease "). Of these, one is dead. Ultimate
functional ability is poor in the group. Only one now
has good function, six are bed-and-chair patients, one-
third have moderate capacity as opposed to 70 per cent.
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of the milder cases. Only two of the twenty cases with
disease over ten years have complete functional ability.
Many feel that activity is limited to a few years, and

by puberty, but our data indicates otherwise. Of twenty
living patients with disease over 10 years, sixteen have
continuous or recurrent activity. Recurrences and
prolonged activity are the rule.

In our group, juvenile rheumatoid arthritis is a serious
disease of prolonged or recurrent activity, considerable
mortality, low incidence of complete recovery, and
usually functional impairment.

Discussion.-DR. DAVID H. KLING (Los Angeles,
Calif.): What therapy did these patients receive?

DR. DOUGLAS TAYLOR (Toronto, Ont., Canada): Little
was said regarding the local care of the joints to prevent
deformities, although presumably such measures were
carried out. I believe this to be most important because
attention these days seems to be focused largely on the
treatment of arthritis by drugs.
The term " combined treatment " now seems to mean

a combination of drugs. I suggest that the term " total
treatment " be used, to emphasize the need for treatment
of individual joints along with systemic measures.

Everyone stresses the need for " rest " in arthritic
patients, but it should be emphasized that simply resting
in bed does not necessarily rest a joint or the spine.
This can be accomplished only by immobilization, using
intermittent splinting or traction, with other local treat-
ment, such as heat, massage, and graded exercises.

DR. BERNARD M. NORCROSS (Bufalo, N.Y.): The
entire subject of juvenile rheumatoid arthritis is confused
but I think we shall gradually gain a better understanding
of these patients. His group is a selected one and
probably more severe than the average group seen in
private practice which may account for the more serious
prognosis. Four years ago, we reported a group of
28 patients, having had excellent results in over 60 per
cent. of them, and since that time, we have had no reason
to change our opinion.

In our experience, only about 10 per cent. of our
patients have had so-called Still's disease (those with
systemic involvement). There is no question that this
group has a poorer prognosis. I agree with Dr. Barkin
that many patients have prolonged or multiple periods
of activity. I am convinced that the prognosis will be
improved with the use of hormone therapy.

DR. HANS WAINE (Boston, Mass.): Material of this
kind is very hard to obtain. I should like to ask whether
Dr. Barkin's studies included any inquiry into the
familial incidence of rheumatic disease, and also whether
Dr. Barkin can suggest any way of dealing with the
growth disturbances in Still's disease.

DR. JOSEPH J. BUNIM (Brooklyn, N.Y.): Dr. Barkin
has filled a longstanding gap in our knowledge of the
natural course of juvenile rheumatoid arthritis. We
have good reports on the natural history of rheumatoid
arthritis in adults but, to my knowledge, no complete
report of a substantial number of cases of juvenile
rheumatoid arthritis has yet appeared.
He makes a distinction between severe systemic disease

and cases that did not start with such manifestations.
Like many others, he uses the term " Still's disease "

for the first group, but I hope we shall find a more
satisfactory term.

I think the American Rheumatism Association has for
many years tried to delete the term " Still's disease "
from our nomenclature and to substitute " juvenile
rheumatoid arthritis ", and if the latter is to be divided
into two sub-groups, Still's and non-Still's, I think it will
add to the confusion.

It surprised me a great deal that in the group of
patients whose onset was characterized by the severe
systemic involvement, with hepatomegaly, splenomegaly,
serositis, and high fever, the mortality rate was relatively
low. Only one of the eleven patients who died (in an
average period of 13 years from onset to death) belonged
to this group which started with very severe systemic
manifestations. In other words, the mode of onset is
no prognostic index as to length of life, though it is a
guide to progress as to function of the joints.

DR. RALPH M. PATTERSON (Hot Springs, Ark.): I
should like to ask Dr. Barkin what he thinks of splenec-
tomy in the management of Still's disease.

DR. HARRY A. FELDMAN (Syracuse, N.Y.): Referring
to the last speaker, we have followed for 18 months,
a child who is seriously ill with Still's disease which came
on 2 or 3 years after he had had the spleen removed for
traumatic reasons.

DR. BARKIN: In answer to Dr. Kling and Dr. Taylor,
the therapy has been conservative, with an attempt at
prevention of deformities with shells, exercise, heat, and
orthopaedic measures, and none of these children has
had gold or cortisone. Obviously, over these many years
the hospital has not been able to follow all the patients
continuously, and some have visited around, as arthritics
tend to do. So I feel sure that they have not had con-
tinuous good treatment, which would require hospital
treatment or a close follow-up for many years.

I do not know how to explain the discrepancy between
Dr. Norcross's figures and ours. He mentions 60 per
cent. recovery. I wonder if that means complete
recovery ? One must follow these patients for many
years before one can be reasonably sure they have
recovered. Several of our patients had recurrences after
many years of inactivity.

In answer to Dr. Waine, I believe that about 20 per
cent. have a family history of rheumatic disease.

I know of no good way of dealing with growth dis-
turbances, except to prohibit the excessive use of weight-
bearing joints during periods of activity. We are not
sure of the long-range effects of the steroids on the
epiphyses in this disease.
As in the adult disease, the children die not of arthritis,

but of a variety of other things.
I have had no experience with splenectomy in juvenile

arthritis.
I do not know why only one of the children with the

severe systemic or Still's form of the illness has died, as
compared with ten of the others.

Management of Haemophilic Arthritis. By HENRY H.
JORDAN, New York.

During the past 2 years, considerable progress may be
recorded in the diagnosis and treatment of haemophilic
arthritis. Almost every haemophiliac who survives
infancy sooner or later shows joint involvement,
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frequently complicated by severe flexion contractures,
particularly at the lower extremities. Of 25 patients
between the ages of 2 and 45 years severely crippled by
haemophilic arthritis, most gave a history of inability
to stand or walk for many years. Destruction of several
articulations of the upper and lower extremities occurred
more often than involvement of only one knee joint.
Bony ankylosis is rare; it was seen in two patients, one
suffering from destruction by haemophilic arthritis of
every joint of the upper and lower extremities.
A large series of x-ray films permitted further clarifica-

tion of the diagnostic characteristics. Restoration of
articular function was possible to a greater extent and in
a shorter period of time than originally anticipated in
view of the x-ray films. The first objective of treatment
is correction and stabilization of the lower extremities.

Proper evaluation of the patient's personality and
physical condition, the apparently cyclic pattern of
spontaneous bleeding, and his response to drugs and
transfusions, are of great importance for the success of
rehabilitation as well as for the prevention of crippling
joint involvement.
The preparation and handy storage of quick-frozen

group specific or pooled plasma permits greater activity
in the correction of the deformities without undue risk.
The marked vulnerability of the cystic juxta-articular
bone in haemophilic arthritis deserves special attention.
Strict adherence to the principle of " subliminal forces '
for the correction of deformities and the development
of apparatus to maintain correction and permit ambula-
tion produced most satisfactory results in the group
presented. With increasing'experience treatment has to
some extent been standardized.

Panel Discussion on " Treatment of Acute Rheumatic
Fever with ACTH, Cortisone, and Acetylsalicylic Acid
(Preliminary Report) ". Participants: DAVID D.
RUTSTEIN (Boston, Mass., moderator); MARJORIE T.
BELLOWS (New York), ERIC G. L. BYWATERS (Taplow,
England), ALBERT DORFMAN (Chicago, Ill.), EDWARD
E. FISCHEL (New York), JAMES E. FLETT, JR. (Denver,
Col.), A. BRADFORD HILL (London, England), JOHN D.
KEITH (Toronto, Canada), CURRIER MCEWEN (Newv
York), BENEDICT F. MASSELL (Boston, Mass.),
and CHARLES H. RAMMELKAMP (Cheyenne, Wyo.).

A co-operative study was organized by the Committee
on Criteria and Standards of the Council on Rheumatic
Fever and Congenital Heart Disease of the American
Heart Association, and the Medical Researchi Council of
England, for the collection and co-ordination of uniform
data in a group of thirteen participating research centres
in the United Kingdom, the United States and Canada.
The principal investigators of the co-operating research

centres have planned and agreed upon a uniform experi-
mental design of this therapeutic trial. The statement
of protocol of this study defines diagnostic criteria,
allocation of cases, therapeutic regimen, and clinical
laboratory, and recording procedures. Results are
currently transmitted on uniform record forms for
correlation at the co-ordinating centre. Patients with
rheumatic fever have been randomly selected for treat-
ment with ACTH, cortisone, or acetylsalicylic acid
during acute episodes of rheumatic activity.

In this panel discussion, a preliminary report was made
of the results to date of the comparative effects of these
agents on certain features of the acute course of the
disease. The discussion itself was off the record.
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