
AMERICAN RHEUMATISM ASSOCIATION
PROCEEDINGS OF THE ANNUAL MEETING, 1953

The annual meeting of the American Rheumatism
Association was held at New York, N.Y., on May 28
and 29, 1953, under the presidency of Dr. Currier
McEwen of New York. The presidential address,
abstracts of the 28 papers and the discussions there-
on, and a Panel Discussion of the American Rheuma-
tism Association Cooperative Study of Cortisone
Therapy in Rheumatoid Arthritis, with the Report
of the American Rheumatism Association Com-
mittee which conducted this investigation, are
printed below.

PRESIDENTIAL ADDRESS

Plight of Teaching and Research
in the Rheumatic Diseases

by

CURRIER MCEWEN
President, American Rheumatism Association,

1952-53

Dr. Ragan, members, and guests of the American
Rheumatism Association: When I say that I have
attended these meetings of our Association for
22 years and have missed only three-and those
unavoidably during World War Il-I think you will
accept my deep interest in the American Rheuma-
tism Association. You will appreciate, therefore,
how much your action in electing me your President
has meant to me. I have been grateful for, and
frankly proud of, the honour you have done me, and
I have thoroughly enjoyed the various activities of
the past year, which have brought me, as President,
more intimately in touch with the association and its
work than ever before.
As we look back over the 23 years since the

American Rheumatism Association was founded, we
have reason to be pleased at the progress made in the
study of the rheumatic diseases and at the part the
Association has played in stimulating it. If we con-
sider the record objectively, we shall have to acknow-
ledge that some of the papers and a fair amount of
the discussion at the early meetings were far closer to

empiricism than they were to science, and only in
rheumatic fever were the quality and quantity of
research strong. Now-and today's programme
illustrates the point-research in the rheumatic
diseases can take its place beside that in the other
major fields of medicine; and comparable advances
have been made in the care of patients and in the
appreciation of the social, economic, and public
health significance of arthritis and rheumatism.
While we contemplate with justifiable pride the

advances which have been made, we must, however,
accept the sobering realization that this progress has
been too much dependent on far too small a number
of individuals. Our whole membership, which
includes most physicians in the United States who
have a special interest in the rheumatic diseases,
totals less than 800, or approximately one to each
165,000 of the population, and one. to each 12,000
of the nation's victims of these diseases. Moreover,
the facilities and the skills necessary for first-class
clinical and laboratory investigations in arthritis and
rheumatism are woefully inadequate. This is a
deficiency which can be easily overlooked because of
the quality of much of the work which has been
done, but even the most cursory comparison with the
research opportunities in other branches of internal
medicine shows how true it is.
The crux of the matter is that, although the quality

of work in the rheumatic diseases has improved
enormously in the past 23 years, the number of
trained workers has increased very slowly. I think
it is fair to say that few of us realized this deficiency
until comparatively recently when two factors com-
bined to dramatize the situation: the first of these,
which our Association and the Arthritis and
Rheumatism Foundation played a major role in
bringing about, was the awakening of public concern
over this group of diseases which cause such untold
suffering and economic loss; the second, which
stemmed naturally from the first, was the creation of
funds for the support of research in this field.
Immediately, it became apparent that the experi-
enced investigators required to carry out the research
so urgently needed do not exist in sufficient numbers.
It is to the explanation of this situation and to its
solution that I wish to devote the remainder of these
remarks.
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ANNALS OF THE RHEUMATIC DISEASES

Primarily, I believe, the cause can be traced to our
medical schools, for in not more than half a dozen of
them is the number of full-time faculty members
devoted to the study of rheumatic diseases com-
parable to that which would be expected for work in
other important diseases such as cancer, diseases of
the heart, nephritis, and the like. In many schools
very capable men are caring for patients, teaching,
and carrying out clinical studies on a part-time basis;
but in modern medical education it is the full-time
faculty member who influences the student most,
just as it is the full-time man who attracts research
grants. Thus, the eager, young, potential investi-
gators in student bodies throughout the country
make scientific attachments as undergraduates or as
interns which lead them to careers in cardiology,
hypertension, diabetes, and other branches of
internal medicine in their later years, but rarely
to careers in the rheumatic diseases.
One may well ask why it is that the rheumatic

diseases have so few full-time disciples among the
faculties. The answer, I believe, is easily found if one
considers the development of modern American
medical education. As the period of the proprietary
schools came to an end and funds began to be
available for medical schools through their parent
universities, the first departments to be developed
were those of the basic sciences. Only much later
did similar support become available for the clinical
departments, and the meagre funds at hand were,
quite naturally, used to exploit those fields of internal
medicine which were currently important, such as the
infectious diseases, which the work of the French
and German bacteriologists had placed on a scientific
basis, and cardiology, which was flowering under the
stimulus of the English and Dutch physiologists and
clinicians. Little by little, as the budgets of medical
schools expanded, a nucleus of full-time men took
their places in the departments of medicine; and, of
course, the fields from which they were recruited
were those of current scientific advance and interest.
Unfortunately, the rheumatic diseases have been late
in reaching scientific maturity. The reasons are many,
but the practical point of the matter is that now,
when one might expect to see the gradual develop-
ment of the rheumatic diseases as a major com-
ponent of the country's departments of medicine, the
budgets of the schools are so strained that the
addition of personnel and facilities through univer-
sity support is a very remote possibility. In the course
of time, as vacancies develop in teaching staffs, one
can now expect that a reasonable share of the places
will be filled by men with special interest in the
rheumatic diseases. This process, however, will
require many years before it begins to pay dividends

in the form of a rapid increase in the number of
investigators and clinicians.

I submit that the only possible answer lies in the
provision of new funds to support the work of the
medical schools in the rheumatic diseases. Ideally
this would be in the form of gifts to endow salaries
and to construct the vitally needed laboratories.
Unfortunately, however, gifts and bequests of the
size required are unlikely to solve the problem in
very many institutions. In this situation it is earnestly
to be hoped that Congress will appropriate the funds
needed to enable the United States Public Health
Service to make teaching grants and construction
grants in the field of arthritis and rheumatism. Such
grants have been of incalculable benefit in cancer,
diseases of the heart, and mental diseases, in which
at least moderately adequate facilities already
existed. They would be of even greater benefit in the
case of the rheumatic diseases, because of the great
lack of existing teaching funds and laboratory
facilities in that field. The grants in aid of research,
the traineeships, and the fellowships which the
National Institute of Arthritis and Metabolic
Diseases, the Arthritis and Rheumatism Foundation,
the Masonic Foundation for Medical Research and
Human Welfare, and other agencies have provided
in recent years have been of the greatest aid. In
addition to these forms of support, however, there
is urgent need for teaching and construction grants
to the medical schools if we are to overcome the
present bottleneck of insufficient numbers of young
physicians entering the ranks each year to carry on
the fight against these diseases which are the greatest
cause of disability in our nation to-day.

The Use of Plastic Materials in the Splinting of Arthritic
Patients. By MILTON C. COBEY, Washington, D.C.

During the last 3 years, with the aid of the Mellon
Institute in Pittsburgh, and the Walter Reed General
Hospital, it has been possible to develop various sub-
stances known as "Orthoply", "Orthoroc", "Melmac",
and "Melamine" from various resins. These resins have
been used in conjunction with various types of cloth, such
as glass cloth, ordinary cotton, felt, and finally with
plaster-of-paris, to make waterproof types of moulds,
shells, and half-casts that can be applied directly to the
patient to be worn for many months; they can be made
very light and thin, both flexible and rigid, as may be
required. Their use with arthritic joints in putting the
joints at rest has been a great help because they are easily
made, and inexpensive, and actually, in the case of
"Melmac 405", require less plaster-of-paris than normal
casts. These give excellent half-casts or whole casts which
do not go to pieces when made wet by the bath or by
urine, and they can be worn for long periods, both in and
out of bed. Because of their lightness they do not inter-
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fere greatly with the patient's functions, and they can be
used on any extremity or as hip spica or body casts.

It is now possible to have plastic bandages ready to
apply directly to the patient without any additional steps.
These bandages are soaked in water and applied either
in splints, or as rollers; they harden in the same length of
time, but with three times the strength of ordinary
bandages; they are completely waterproof in every
respect, are cool and light, and may be worn during
physiotherapy treatments and other activities to restore
function.
Discussion.-DR. JOHN NORRIE SWANSON (Toronto,

Ont., Canada): I think the committee and Dr. Cobey
should be congratulated for taking first things first. No
matter what other treatment we have for arthritis, the
protection of the joint and correction of the deformity are
still the most important things.
We have had some experience with "Melmac", although

not as much as we should like. There appear to be two
disadvantages in its use: first, it is expensive and not
economical to use in small amounts, for once a can has
been opened, the contents do not keep, so that a whole
can is expended into the making of one small hand
splint; secondly, it is sticky and will clog pipes and drains
in the plaster room.

Until it is readily and more cheaply available for use
we prefer to use nylon casts. Ordinary plaster-of-paris
casts are made and then painted with liquid nylon, which
renders them waterproof and washable. They are exceed-
ingly light, a hand cast weighing less than 3 oz. Usually
the nylon paint is coloured (pink, blue, green, or yellow),
and this makes the casts more attractive to the patient.
They are fitted with webbing straps and self-adjusting
sliding buckles, so that they can be put on and taken off
very quickly. For example, one leg cast was worn for
more than a year and the patient could slide it on and off
in 7 seconds.
The formula for the nylon paint is: nylon flake 85 parts

by weight, alcohol 15 parts by weight. This solution is
simple to prepare and lasts for some time without
deteriorating. The cost of a hand splint may be as little
as 25 cts.
DR. COBEY: I should like this idea of nylon paint, but

in 1936 I had an exhibit at the meeting of the American
Medical Association in Atlantic City, demonstrating
plaster casts painted with celanese acetate mixture, which
is very similar to nylon. We gave it up because the cast
cracks, the water gets underneath the nylon, or the paint,
and the cast dissolves.

I should like to take issue also with the comment about
"Melmac" clogging drains. To my knowledge, except
when three or four pounds of "Melmac" are poured
down the drain, it never clogs, and I had a report from
the manufacturers of only one clogging in their own
laboratory.
The last thing I want to say is that the new bandage

I have announced this morning is so made that we find no
residue in the water bucket. We cannot go into the
chemistry of it, but when the new bandage comes out,
there will be no residue whatsoever and there will be no
loss of plaster-of-paris or "Melmac" from the bandage.

Reconstruction of the Knee Joint in Chronic Rheumatoid
Arthritis. By ROBERT L. PRESTON, New York, N. Y.

The restoration of function to the severely deformed
knee has always presented one of the most difficult

problems encountered in the management of patients
with chronic rheumatoid arthritis. In the past the end-
results of treatment were uncertain, for when extensive
surgery was done to restore motion, the functional
improvement secured at operation was frequently lost
through the development of excessive post-operative scar
in and around the joint or the exacerbation of the
rheumatoid inflammation. The chances of satisfactory
functional rehabilitation were so uncertain that it became
customary to fuse these joints rather than to attempt to
restore motion. However, now that cortisone and ACTH
are available for use before and after operation to
inhibit scar formation and control the rheumatoid
inflammation, the outlook is more optimistic. When
these hormones are used an operation can be done which
is extensive enough to correct all of the principal features
of the pathology, and it has been demonstrated that it
now is possible in a high percentage of cases to restore
and maintain motion through a functionally useful
range.

If these joints are to function satisfactorily, sufficient
passive motion must be restored to permit the knee to be
brought into the functional position of full extension, the
motor apparatus must be restored so that the joint can
be moved skilfully into a functional position by active
muscular power, and the intra-articular causes of impair-
ed active and passive motion in the anterior compartment
must be corrected. In the average case, all three aspects of
the mechanical derangement are corrected at the opera-
tion.

Twenty-four knees of fourteen patients were subjected
to the comprehensive reconstruction operation while the
patient was under the influence of cortisone or ACTH,
the end-results after a follow-up period of 6 to 36 months
are described.

Discussion.-DR. JOHN G. KUHNS (Boston, Mass.):
Dr. Preston has asked me to comment on this paper,
a very interesting piece of work on the rehabilitation of
knees with limitation of motion. It brings out a number
of problems. When we open the anterior compartment of
the knee joint, there are two possible solutions, depending
upon the amount of surgery that we perform. If our
surgery is mild, such as removal of fat pads or of semi-
lunar cartilages (if they are diseased) and a few small
spurs, nothing further is required, whether we use
cortisone or not. If very extensive surgery is needed, the
problem of adhesions arises. Frequently, even in the
presence of cortisone, adhesions will develop and motion
will be greatly decreased. In the posterior compartment,
of course, this problem is not so important. We have seen
very few patients in whom we have done a precedure
similar to that described by Dr. Preston who developed
any limitation after operation.

In many respects we have found that hydrocortisone
injected just before the manipulations is even better than
cortisone. We are doing less and less manipulation; the
physiotherapist does it now, usually with a more vigorous
exercise programme.

I should like to ask Dr. Preston what his dosage of
cortisone is, and how long he continues it post-
operatively?
DR. PRESTON: The dose of cortisone is usually 100 mg.

per day, one week before and 3 weeks after operation.
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ANNALS OF THE RHEUMATIC DISEASES
In all these cases the final authority on how the cortisone
will be used is the rheumatologist, but I think that gives
the maximum effect as far as surgery is concerned.

Progressive Systemic Sclerosis (Scleroderma). By
THEODORE B. BAYLES, PAUL M. BEIGELMAN, and
FRED GOLDNER, Boston, Mass.

The skin manifestations of scleroderma have long ago
been recognized and adequately described. Since 1897 the
systemic nature of the disease has been known, but it is
often reported only by specific system involvement.
Data concerning skin and constitutional symptoms,

Raynaud's syndrome, cardiac and lung involvement,
gastro-intestinal symptoms, and life course are presented
for fifteen patients, twelve females and three males. The
clinical laboratory findings of anaemia, raised sedi-
mentation rate, reversal of albumin-globulin ratio in five,
and low vital capacities will be discussed. Thorough
radiological studies in nine cases revealed evident
multiple systemic involvement visible in eight patients.

Fourteen patients had electrocardiographic studies.
Non-specific but frequent T wave inversions, prolonga-
tions of the Q-T interval, low electromotive force, and
various arrhythmias were seen. The advanced sclero-
dermatous myocardial changes demonstrated in two
cases are correlated with autopsy findings. All five
autopsied cases exhibited diffuse pathological systemic
involvement.
A long list of treatments was used without much result.

Nine of the patients had ACTH and/or cortisone therapy:
eight had only mild transient benefit but one patient has
been on maintenance cortisone therapy for more than
30 months with apparent consistent benefit.
The pathological findings are related to those in other

"collagen diseases".

Discussion.-DR. CHARLES L. STEINBERG (Rochester,
N.Y.): The electrocardiogram showed that this patient
had left axis deviation. In the monumental work that
Soma Weiss did on systemic scleroderma just before his
death (Weiss, 1943), practically all his cases had abnormal
electrocardiograms: two had partial heart block and two
had left ventricular preponderance. These patients had
marked fibrotic changes in the lungs causing also right
cardiac hypertrophy.

I should like to ask Dr. Bayles whether this tracing
was characteristic of his other cases or whether it happen-
ed to be true because this patient probably also had
coronary disease. Dr. Bayles should be congratulated for
again emphasizing the systemic nature of this disease.
DR. IRVING LEINWAND (New York, N. Y.): We had the

opportunity of studying about 200 patients with sclero-
derma, and autopsied about eleven. We found everything
that Dr. Bayles has reported, but one additional finding
was the presence of pronounced arteritis. I never saw a
patient who died of scleroderma without an arterial
lesion, and it is our experience that most patients before
they died developed a hypertension, usually associated
with some renal lesion. Were the kidneys in the nine
patients who died examined very closely?
DR. ANTOINETr-E PoPovici (Washington, D.C.): How

many patients had high blood pressure and how many
had slight heart failure in these eighteen cases of hyper-
tension of the lung? Only one had cardiac hypertension,

and I should like to ask what kind of relationship this
had with the hypertension in the lung.
CHAIRMAN: I should like to ask Dr. Bayles if he would

say a further word about the effect of sympathectomy.
He mentioned it briefly.
DR. BAYLES: First, in reply to Dr. Steinberg's question,

I happen to have here the summary of the electro-
cardiographic findings, and, despite the pulmonary lesion
which is so common, I have only one patient who showed
right axis deviation. Of course, we knew of Dr. Weiss's
patients, ours were seen later than his. I am not an
electrocardiologist, but I think that perhaps the triangular
enlargement of the heart accounts for the fact that we did
not get this preponderance to the right in the electro-
cardiogram.
As to the question on renal lesions, two patients have

developed severe hypertension. Albuminuria is certainly
a common manifestation, but none of our patients died
a renal death except perhaps the one with malignant
hypertension, who died of cerebral haemorrhage and had
some uraemia.
There is no question but that arterial vascular lesions

occur in this disease, and Pagel in London and many other
people have described the diffuse vasculitis which is often
seen. The kidney is, of course, not excepted in this process.
Only two patients, however, developed severe hyper-
tension.
As to sympathectomy, I know there have been favour-

able reports, and I would say this about it: we have had
about eight patients who had very thorough sympath-
ectomies, and they got relief from the point of view of
the Raynaud's syndrome. I did not mention that twelve
out of our fifteen patients had Raynaud's syndrome.
Unfortunately, the improvement is not usually per-
manent because the sympathetic nervous system is able to
re-supply various areas of the body. I am not much
impressed by the effects of sympathectomy in scleroderma
except insofar as it affects the Raynaud's syndrome.

Recent Contributions to the Understanding of the Meta-
bolic Defect in Gout. By DEWITT STETTEN, JR.,
New York, N. Y. (by invitation).

Studies in normal men carried out with the aid of
isotopic (N15) uric acid have revealed that there exists a
miscible pool of uric acid in the body amounting, on the
average, to about 1 1 g. This uric acid is turning over at
a rate such that i to i of the pool is replaced each day by
newly-formed uric acid. About 80 per cent. of the uric
acid disposed of each day is eliminated as uric acid in the
urine. The major portion of the remainder is catabolized,
its nitrogen appearing as urea and ammonia in the urine.

In the gouty subject the magnitude of the miscible pool
of uric acid is increased. Values as high as 30 g. have been
observed. It has been calculated that all of this miscible
uric acid could not exist in a saturated solution in the
total water of the body and it has been shown that at
least the peripheral layers of tophi contain uric acid which
contributes to the miscible pool, presumably as a con-
sequence of continuous resolution and precipitation of
urates. The prolonged administration of uricosuric drugs
results in a shrinkage of the miscible pool of uric acid in
gout.

In some but not all gouty patients the rate of synthesis
of uric acid from dietary glycine was found to be strik-
ingly enhanced. This finding was correlated with the
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basal level of urinary uric acid excretion. Both in the
normal and in the gouty individual a positive correlation
between rate of uric acid synthesis and level of protein
in the diet was demonstrated.
Discussion.-DR. L. MAXWELL LOCKIE (Buffalo, N. Y.):

Dr. Talbott, Dr. Norcross, and I have been interested in
this particular problem for the last 3 or 4 years. Our work
in Buffalo is in agreement with that of Dr. Stetten.
One matter of interest is the possible action of colchi-

cine, it is highly suggestive that colchicine has an effect
similar in nature to that ofACTH.
We are also working on Butazolidin and Benemid and

our results will be available for the International Congress
at Geneva in September.
DR. GEORGE G. HAYDU (New York, N. Y.): I should

like to ask about the last phase of the shunt. Would it be
possible that, instead of this shunt from dietary glycine
nitrate uricase in gouty subjects, there may perhaps be
a regular lengthening of the adenine polyphosphates
followed by a much faster destruction of the nucleic acid.
DR. STETrEN: In regard to the studies with colchicine,

our single experiment was conducted quite differently
from those published from the Buffalo laboratory, in that
ours was an acute experiment. The patient was not fully
colchinized; we gave colchicine on 2 days, whereas it is
my recollection that it was used in the Buffalo experiments
over a considerably longer period. This perhaps accounts
for our failure to detect any effect of colchicine as we
studied it.
The shunt which is postulated appears to be required

by the fact that after giving glycine N15 to these selected
gouty patients, the isotope abundance rises rapidly and
falls rapidly. This indicates that at least a portion of the
uric acid is being formed from small reservoirs of pre-
cursors that are turning over rapidly. In certain situations,
hyperuricaemia undoubtedly results from the more rapid
turnover of portions of nucleic acid. We recently studied
a patient with polycythaemia, and in this situation it is
altogether probable that the hyperuricaemia arose from
the rapid turnover of the nucleic acids which normally
comprise the nuclei of red cells.
However, it is my impression that in most gouty

subjects no cytological evidence is forthcoming to suggest
a more rapid turnover of nucleic acids in any particular
tissue. If an isotopic material such as ammonia is fed
to the pigeon one finds higher concentrations of N15 in
the urinary uric acid than one does in any sample of
adenine that has thus far been studied. From this it may
be concluded that, in the bird, nucleic acid adenine and
guanidine are not obligatory intermediates in the forma-
tion of the uric acid, which the bird forms at a very
much higher rate tlsan the mammal.
A thought that has been knocking around our labora-

tory is that the metabolic defect in gout may perhaps be
related to this normal pathway in the bird in a vestigial
sense, and that the gouty mammal has a uricotelic meta-
bolism without the advantage of the bird's kidneys,
which can concentrate uric acid far more effectively
than those of the mammal.

Haemagglutination Test for Rheumatoid Arthritis
A Clinical Analysis. By ABRAHAM S. JACOBSON,
WILLIAM H. KAMMERER, MAXWELL H. KOLODNY,
and GEORGE HELLER, New York, N. Y.

The results obtained with a haemagglutination test for
rheumatoid arthritis applied to approximately 1,000

individuals, have been analysed. 1,541 serological deter-
minations were performed and 165 joint fluids (from
42 patients) were tested. All sera and joint fluids tested
were rendered free of sheep erythrocyte agglutinins by
absorption. A 0 5 per cent. suspension of sheep erythro-
cytes was sensitized with a 1/20 dilution of the basic
agglutinin titre of any lot of sheep erythrocyte antiserum.
The test sera and joint fluids were diluted in saline and
agglutination titres against the sensitized sheep erythro-
cytes determined. A second agglutination titre was
similarly determined, diluting the test sera and joint
fluids in 5 per cent. sheep serum instead of saline. If the
titre obtained in sheep serum diluent was four-fold, or
more than that obtained in saline, the result was con-
sidered positive.
Of 261 cases of definite active peripheral rheumatoid

arthritis, 192 (74 per cent.) were serologically positive by
this technique in one or more of multiple determinations.
Of thirty cases of active peripheral rheumatoid arthritis
in which joint fluids were thus tested, 23 (77 per cent.)
were positive. Seven false positives were obtained: three
in patients with diffuse collagen disease, two rheumatoid
spondylitis with no evidence of active peripheral rheuma-
toid arthritis, one cirrhosis, and one "fibrositis".
The titres determined were compared with the clinical

course of the disease, sex, duration, and severity.

Discussion.-DR. HOWARD C. COGGESHALL (Dallas,
Texas): Our work corresponds very closely to these
findings. We have recently reviewed our work with some
eighteen reports published since the test became popular-
ized. Out of a total of 6,500 individuals tested, 1,800 had
rheumatoid arthritis: 64 per cent. of the group suffering
from rheumatoid arthritis showed significant agglutina-
tion, miscellaneous disease accounted for 4 per cent. of
the positive tests, and 0-6 per cent. of normal people
were found to have a positive test.

In our experience, we found positive tests in a few
patients with scleroderma and serum sickness. I think
the data presented are very interesting in that some of the
false positives reported were in patients with skin disease.
It is possible that the agglutinating factor is increased in
the presence of acute allergic reactions of the skin.
We have also reviewed the data on 63 patients with

rheumatoid arthritis who had repeated tests made during
a period of 29 months. The serum had been stored in a
frozen state. Our findings showed very little change in the
original titres. Of 63 patients, 61 showed positive titres
on repeated tests; six of these showed a four-fold decrease
in titre, nine showed an increase, and four showed a
negative titre even though they had progressive disease.
One does see patients with severe disease who will

remain with negative titres.
Our data differ from those reported, in that of our 177

patients (61 males and 116 females), the females showed
higher titres.

It seems that the titres are always higher after the
disease has been present for more than a year, and where
the disease is more advanced. I think this agglutination
factor is remarkably stable, will remain unchanged after
being frozen for periods up to 21 years. It may have some
significance of an aetiological nature, but is of little help
in diagnosis.
DR. R. W. LAMONT-HAVERS (New York, N. Y.): The

need to elucidate more clearly the significance of the
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ANNALS OF THE RHEUMATIC DISEASES
sensitized sheep cell test is great, and it is hoped that
this new technique may lead to a better understanding
of the fundamental problems in this reaction.
We have been studying the inter-relationships of the

two agglutination reactions of rheumatoid serum,
namely, that against sensitized sheep cells and that against
Group A haemolytic streptococci. We found that we were
able to obtain a relatively large precipitate from rheuma-
toid sera with highly sensitized sheep cell titre when this
serum was diluted 1 to 20 with water. With normal
serum, only a very slight precipitate or none was obtained.
The factor responsible for the sensitized sheep cell

reaction was found in this precipitate which is in the
y globulin fraction by paper electrophoresis.
Of further interest is the fact that the streptococcal

agglutination reaction requires both the precipitate and
the supernatant fractions. While the precipitate factor is
specific for rheumatoid serum, the supernatant factor
may be replaced by that from normal adult human serum,
but not by the serum from most children under 8 months,
or from several animal species. The supernatant factor is
chiefly found in the globulin precipitated by dialysis
against distilled water.
The supernatant factor must be absorbed by the

streptococci before the factor in the precipitate can
agglutinate streptococci. In some sera, this supematant
fraction may be the limiting factor of the streptococcal
agglutination reaction. While it is possible that this factor
is an antibody, it may not be specific for Group A
streptococci, but may rather be a non-specific response
to stimuli of Gram-positive organisms. This still has
to be determined.

There would thus seem to be a similarity between the
streptococcal agglutination reaction and the sensitized
sheep cell agglutination reaction. Reciprocal absorption
experiments, however, would indicate that the factor
in the precipitate responsible for the sensitized sheep cell
reaction and streptococcal agglutination reaction are not
identical but possibly closely related y globulins.
Whether these are abnormal globulins or represent an
increase of globulins normally present, is not yet known.
DR. THEODORE B. BAYLES (Boston, Mass.): This is

work that was done in our laboratory by Dr. John H.
Vaughan, who is here, and Mr. Andrew Armato, who is
our research technician.

Dr. Vaughan is publishing a report that plasma
Fraction 2 (Cohn's Fraction 2), which is 95 per cent. y
globulin, does not contain this agglutinin, but Fraction 3,
by this technique of fractionation and then iodinization,
does show the, responsible agglutinin. Fraction 3 is a
composite of , and y globulins.

I think it is important for everybody who works with
these things to realize the heterogeneous nature of y
globulins. We reported last year our inability to find any
specificity of y globulins for connective tissue, or joint
tissues, by this technique of fractionation and iodiniza-
tion.
DR. JOSEPH J. BUNIM (Bethesda, Md.): We have been

studying the nature of the haemagglutination factor in the
sera of patients with rheumatoid arthritis since last
autumn, using the Heller-Jacobson technique. Dr.
Saroff and Dr. R. R. Williams, Jr., of our Institute, are
now attempting to define the chemical nature of this
factor. Thus far, the results show, in a preliminary
way, that the factor is apparently a macromolecule
greater than 15,000 or attached to a macromolecule which
is not dialysable to cellophane. It is stable from pH 3 to
11, and at a temperature of 370 C. it is stable in 30 per

cent. alcohol. We believe that this factor is not a comple-
ment.
DR. RUSSELL L. CECIL (New York, N. Y.): I was inter-

ested in what Dr. Coggeshall said about the value of
these tests in the differential diagnosis of doubtful cases
of arthritis. I think Dr. Coggeshall is a little too pessi-
mistic, and should like to know Dr. Jacobson's opinion.

In my own experience I have found, in looking at
joints, that this test is often of considerable value,
especially since we find that 40 or 45 per cent. of rheuma-
toid cases will give a positive reaction during the first
6 or 12 months of the disease. I believe that the test will
have an important place in differential diagnosis.
Another interesting point is the long persistence of

these agglutinins in the blood after a patient has gone
into remission, which rather indicates what Ragan and
others have contended: that rheumatoid arthritis is
essentially an incurable disease.
DR. CHARLES M. PLOTZ (Brooklyn, N. Y.): We have

been interested in the Heller-Jacobson technique of using
animal and human serum as a diluent rather than saline.
At Mount Sinai, we have been using as a diluent, pooled
human Red Cross plasma, which has been inactivated,
tested, and shown to be negative. We find this gives a
2- to 4-fold increase in positives in the differential sheep
cell reaction. Unfortunately, however, it very often gives
a 2- to 4-fold increase in negatives, and we have been
unable to find that the use of plasma as a diluent has been
of any help in increasing the number of positives in this
test.
DR. J. J. R. DUTHIE (Edinburgh, Scotland): I should

like to ask if they found any difference in titre in joint
fluid and serum in cases where both tests are being done.
DR. HELLER: In reply to the last question, our results

have shown that a majority of the sera exhibit titres not
significantly different from the values obtained from
knee fluids.
For the purpose of obtaining a more definite chemical

characterization of the plasma component which is
responsible for the specific haemagglutination of sen-
sitized sheep erythrocytes, we have tested, by our pro-
cedure, the various plasma fractions prepared by the
cold-ethanol methods of E. J. Cohn and others. In this
study, which was carried out in collaboration with
Dr. I. H. Lepow of the Institute of Pathology, Western
Reserve University, Cleveland, Ohio, we found that the
haemagglutination factor associated with active peri-
pheral rheumatoid arthritis is in Plasma Fraction 111-I.
Our procedure was especially useful in identifying this
fraction as responsible for the agglutination reaction,
since other haemagglutination tests have no means of
differentiating specific from non-specific reactions.
As Dr. Jacobson indicated, our procedure depends

upon the testing of serum aliquots diluted concurrently in
saline and in sheep serum to which sensitized sheep
erythrocytes are added. When a serum from a case of
active peripheral rheumatoid arthritis is assayed, the
resulting positive reaction is indicated by the fact that the
titre in sheep serum diluent is 4-fold or more greater than
the titre of the serum aliquot diluted in saline. When sera
from non-rheumatoid individuals are tested, the resulting
agglutination titres are equal in both diluents and the
reaction is considered negative. The latter type of
reaction is due to the non-specific conglutinin property of
the serum common to man and other animals. With other
haemagglutination procedures, no such differentiation is
apparent. We demonstrated with our procedure, however,
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that Fraction 111-1 possessed both the agglutination
property associated with rheumatoid arthritis and the
non-specific conglutinin property. When this Fraction
was obtained from individuals with active peripheral
rheumatoid arthritis, it exhibited a positive agglutination
reaction. When it was obtained from non-rheumatoid
individuals it exhibited a negative reaction.

DR. ANToINETrE PoPovici (Washington, D.C.): I
should like to know how many of these tests were done in
rheumatic fever as compared to polyarthritis.

DR. JACOBSON: We examined about seventy such
patients, and they were all negative by this test.
With regard to Dr. Cecil's comment, we have been

fortunate enough to have a number of proven gout cases,
also with rheumatoid arthritis proven by microscopic
examinations of peripheral nodules, who were positive
by the test, and I rather agree with Dr. Cecil that there
are instances where diagnostically the test is of great
help, although in general I ain quite sure that our
clinical acumen is as good as the test.

Length of Life and Cause of Death in Rheumatoid
Arthritis. By SIDNEY COBB, FLORENCE ANDERSON,
and WALTER BAUER, Boston, Mass.

Short life tables have been based on 583 patients
hospitalized at the Massachusetts General Hospital with
rheumatoid arthritis and subsequently followed for an
average of 9-6 years. During the period of study there
were 137 deaths, which have been analysed by cause.
Though rheumatoid arthritis is seldom given as a cause

of death, the group of hospitalized patients here reported
was found to have a higher mortality than would be
expected had the group been drawn from the general
population. This was found to be due to the fact that
younger people, particularly males, succumbed more
rapidly than expected; patients over 50 years of age were
not apt to have their longevity altered.
The causes of death in rheumatoid arthritis differ from

those in the population at large. Notable for their
frequency are valvular heart disease, infections of all
sorts, renal disease, and pulmonary embolism. Notable
for their absence or infrequency are accidental deaths,
hypertensive heart disease, and myocardial infarction.
These conclusions are sufficiently interesting to

warrant further study in larger series, so that the life
tables can be broken down into smaller age groups and
by marital status, and more significant conclusions can
be drawn about differences in the causes of death between
arthritics and the general population.

Discussion.-DR. J. H. KELLGREN (Manchesterm
England): This idea that rheumatoid arthritis is never
lethal has always seemed to me a peculiar one, because
in the British Registrar-General's record of deaths,
rheumatoid arthritis as a main case is certified in quite a
significant number of individuals. In fact, the mortality
from rheumatoid arthritis so certified is not much less
than that from rheumatic heart disease, which we all
recognize to be a prominent killer. I think that the
rheumatoid patient may well deteriorate, as we have seen
from these figures, in a much more striking way than has
previously been recognized.

DR. COBB: In answer to Dr. Kellgren, I should like to
mention that no single one of these 130 patients was
recorded as having died of rheumatoid arthritis. I think
it is perhaps less common in the U.S.A. to give that
diagnosis on the death certificate than it is in England.
Examination of our vital statistics shows that very many
fewer deaths are recorded as due to that cause in the
U.S.A. than in Great Britain. This is probably due to a
difference in the customs of medical reporting in the two
countries.

Polyarteritis in Rheumatoid Arthritis. By WILLIAM D.
ROBINSON, A. JAMEs FRENCH (by invitation), and
IVAN F. DUFF, Ann Arbor, Mich.

Four patients with well-documented rheumatoid
arthritis have been observed to develop severe neuro-
logical disturbances (primarily peripheral neuritis), asso-
ciated with various other unusual clinical manifestations
which were eventually correlated with severe diffuse
arterial pathology.

In two patients there was clinical and pathological
evidence of severe cardiac involvement and coronary
arteritis, which appeared to be the immediate cause of
death: in one of these, the unusual clinical manifestations
first appeared during the sixth to eighth month of ACTH
treatment for rheumatoid arthritis; in the second they
appeared when cortisone therapy was discontinued
gradually after 10 months because of localized osteo-
porosis and compression fracture of lumbar vertebrae.
In the third patient, they appeared after ACTH was dis-
continued because of a perforated gastric ulcer, and it
was impossible to control severe constitutional and
neuritic manifestations until small doses of ACTH were
resumed 4 months later.
The fourth patient, in whom death was due to

occlusion of a cerebral artery, was observed before ACTH
and cortisone became available.

Careful study of the pathological findings in these
four cases has led to the impression that the arterial
lesions differ qualitatively from those of classical peri-
arteritis nodosa, particularly with respect to their dis-
tribution, lack of regional involvement, and usual
absence of necrotizing arteritis. The lesions are quali-
tatively similar in all four cases, but are definitely more
active in the three who received hormone therapy than in
the one who did not. They appear to be of the type which
have been described previously as features of the systemic
pathology of rheumatoid arthritis. Unless similar obser-
vations have been recorded by others, no definite con-
clusion with respect to the role of hormonal therapy in
the development of these lesions and their clinical mani-
festations seems justified.

Diffuse Systemic Rheumatoid Disease. By M. A. OGRYZLO,
Toronto, Canada.

Although rheumatoid arthritis may vary widely in its
clinical course and in the severity of its manifestations, it
is rarely cited as the cause of death. In the past 7 years
a number of patients have been observed to exhibit a
severe and sometimes fulminating form of rheumatoid
disease, characterized by a deforming polyarthritis and
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associated with involvement of other viscera. Eight such
patients are reviewed, of whom six have succumbed to
the disease. The cases illustrate what may rarely con-
stitute the terminal course of events in patients with
otherwise classical rheumatoid arthritis. Pathological
studies were made in four patients who came to autopsy.
The duration of the joint manifestations, which com-

prised a deforming polyarthritis in all instances, varied
from 2-38 years. Fever, weight loss, secondary anaemia,
leukopenia, elevated sedimentation rate, and increased
serum globulins, with subcutaneous nodule formation,
and enlargement of the lymph nodes, liver, and spleen,
were common accompaniments of the disease. Involve-
ment of other viscera included pulmonary infiltrations,
frank consolidations, pulmonary fibrosis or bronchi-
ectasis, pleurisy with or without effusion, cardiac decom-
pensation with E.C.G. changes, pericarditis with or
without effusion, renal manifestations with albuminuria,
red cells, and casts, and diffuse muscular wasting.
Cutaneous lesions were not a feature of the syndrome,
although a severe exfoliative dermatitis developed in
two patients who received gold.* The lupus erythematosus
cell reaction was positive in four patients.
The pathological changes were strikingly similar in the

patients studied at autopsy. These included fibrinous
pericarditis, fibrinous pleurisy, areas of diffuse and peri-
vascular myocardial fibrosis or round cell infiltration,
varying degrees of interstitial pneumonia or pulmonary
fibrosis, vascular changes including periadventitial
fibrosis and intimal thickening or a necrotizing arteritis,
diffuse and focal myositis, thickening of the glomerular
basement membranes, and rheumatoid nodules. Small
sarcoid lesions were present in two instances and amyloid
deposits in one.

Discussion.-DR. HOWARD J. WEINBERGER (Los
Angeles, Calif.): These reports emphasize again the
systemic nature of rheumatoid arthritis and the diffi-
culties encountered in distinguishing it from certain other
connective tissue diseases. We have observed unusual
clinical and histopathological manifestations of vasculitis
in fifteen patients with rheumatoid arthritis.
Nine of these patients had received ACTH or cortisone

for periods varying from 2 weeks to 2 years; five of them
developed clinical manifestations of arteritis while on it,
and four after it was stopped. The duration of the
rheumatoid arthritis before the appearance of the
arteritis was from 4 months to 20 years. The severity was
Stage 1I to IV. Thirteen of the fifteen patients showed
destructive joint alterations on x-ray examination;
rheumatoid subcutaneous nodules were present in seven
patients, the majority of which were biopsied; synovial
membrane biopsies in three patients were consistent with
rheumatoid arthritis. The manifestations of arteritis were
recognized clinically in only ten out of the fifteen, eight of
whom were in the cortisone group. This may represent
only an increased interest in the cortisone group, inasmuch
as in retrospect all but one of the fifteen patients had had
clinical manifestations. These included purpura, spon-
taneous necrosis and ulceration of the skin, delayed
wound healing, breakdown of old wounds, digital
gangrene, peripheral neuritis, and in one hemiplegia. In
three patients, death apparently resulted from mesenteric

* Both responded to BAL.

artery thrombosis and gangrene of the bowel. Four
patients had advanced renal disease, one showing the
typical telescopic urine of periarteritis nodosa. Three
patients had advanced cardiovascular involvement.
A post-mortem examination was made in all the nine

patients who died, five of whom came from the non-
treated group, and four from the cortisone-treated group.
It is interesting that muscle biopsy in two patients was
negative for arteritis before death, and that in two other
patients who died, arteritis had been demonstrated by
muscle biopsy 4 and 3 years before death.

In the surviving patients, the histological proof of
arteritis was obtained by skin biopsy in two, and by
muscle biopsy in four. There was a good deal of variation
in the appearance of the lesions of arteritis, both in the
same patient and between patients, and no consistent
difference was recognized between the treated and the
untreated group.
At times some of these lesions were indistinguishable

from the arteritis lesion of periarteritis nodosa. We also
observed lesions in the walls of larger arteries that
resembled very much the rheumatoid subcutaneous
nodule. We also saw the lesions of arteritis in blood vessels
related to the rheumatoid subcutaneous nodules.

This we believe adds support to the concept that
arteritis may form part of the basic pathological process
of rheumatoid arthritis.

Eight of the nine patients who died, apparently did so
as a consequence of or secondary to the arteritis. The
clinical manifestations of arteritis were in remission in
two of the surviving patients, and progressive in three,
and the course of the arteritis was unknown in one, but
the arthritis was apparently progressive in all of them.
We were unable to draw any conclusions regarding the
relationship of cortisone to these lesions, but it is apparent
from our experience that in some patients cortisone did
not prevent the development of these lesions, and cer-
tainly did not prevent the fatal complications.
We had previously been impressed by the relative

specificity of the L.E. cell test in lupus erythematosus.
In five of our patients in whom the tests were done,
negative results were obtained. We do not know how to
interpret Dr. Ogryzlo's report of positive lupus erythe-
matosus phenomenon in rheumatoid arthritis, but we are
inclined to discount the specificity of the test in his cases.

DR. FELIX E. DEMARTINI (New York, N. Y.): The
systemic nature of rheumatoid arthritis has become more
evident during the past ten years. The histological lesions
of the diffuse involvement of the nerves, muscles, and
vessels, in addition to synovial disease, have been widely
reported. Clinically, however, extra-articular mani-
festations have been infrequently recorded, and when
visceral symptoms have presented themselves in patients
with rheumatoid arthritis, they have been usually
ascribed to an unrelated process.

This morning, these two reports described diffusely
disseminated rheumatoid arthritis. In the past 2 years
we have observed a diffusely malignant disseminated
disease, the cause of death being directly related to the
rheumatoid process in the heart. The case histories of
Dr. Robinson resemble those we have observed.
A large necrotic nodule was seen histologically in the

mitral valve in a 45-year-old female with rheumatoid
arthritis of 15 years' duration. There was no past history
of rheumatic fever, and no cardiac abnormalities were
present 8 months before death. She was treated with
cortisone for approximately 2 years. All phases of this
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large necrotic nodule were seen, and there were many
small arterial lesions in its periphery, in the epicardial,
myocardial, and endocardial surfaces; no Aschoff bodies
were seen in multiple sections of the myocardium. In
many other sections where no gross lesions were seen,
histological evidence of a diffuse arteritis was present.

Scarred valves in patients with rheumatoid arthritis do
not necessarily represent previous rheumatic fever, but
may represent the rheumatoid process itself, as our two
cases seem to indicate.
We have recently examined the post-mortem findings in

patients with rheumatoid arthritis since 1930 at the
Presbyterian Hospital. In a total of fifteen cases death
was not directly attributed to rheumatoid arthritis per se.
One can only speculate as to the influence of cortisone

and ACTH on the natural history of rheumatoid arth-
ritis. We have recently reviewed our patients on long-
term cortisone-ACTH therapy, screening with lupus
erythematosus cell preparations, and have not as yet
had a positive test.
DR. MORRIS ZIFF (New York, N. Y.): Dr. Leon

Sokoloff of our study group has recently examined
specimens of gastrocnemius muscle obtained by biopsy
from five patients of a group receiving long-term cortisone
therapy at Bellevue Hospital, under the direction of
Dr. Bunim. An additional muscle sample was obtained at
autopsy. None of these patients had the severe peri-
arteritis-like disease reported by Drs Robinson and
Ogryzlo. The cortisone dosage was between 50 and 100
mg. daily, and the duration of treatment between 3 and
29 months. Five of the biopsies showed no remarkable
changes. In one patient, who had received between 67 and
100 mg. cortisone daily for 15 months, examination of the
muscle showed evidence of intimal fibrosis of isolated
small arteries. An earlier biopsy of a subcutaneous
nodule obtained from this patient 7 months after the
initiation of cortisone therapy showed evidence of active
arteritis of the subcutaneous nodule, and intimal fibrosis
and vascularization in the attached skin. This incidence
of one arteritic lesion in six patients on cortisone 16 per
cent., though in a small sample may not turn out to be
appreciably greater in a larger series than the incidence of
approximately 10 per cent. in untreated cases of rheuma-
toid arthritis recorded by Sokoloff, Wilens, and Bunim,
who noted the lesion six times in 67 muscle biopsies in
patierits who had not received cortisone.
DR. CHARLES H. SLOCUMB (Rochester, Minn.): Hyper-

cortisonism or a hyperadrenal state induced by adminis-
tration of cortisone or corticotropin (ACTH) for a
variable period does something in patients with rheuma-
toid arthritis not observed in patients with other diseases,
except possibly lupus erythematosus. One reaction was
described a year ago: it occurs in some patients who have
hypercortisonism or who are in a hyperadrenal state. It
is characterized by fatigability with emotional instability,
and muscular and articular aching when the patient
becomes physically or mentally fatigued, alternating with
a feeling of restless energy and impatience after periods
of rest or soon after a dose of the hormone. The other
reaction occurs when the dosage of the hormone is
decreased; when it is stopped abruptly all patients have
withdrawal reactions, when it is reduced slowly, patients
may show any of four types of reactions:

they may have a gradual release from the signs and
symptoms of hypercortisonism with progressive improve-
ment until the dose is from 20 to 30 mg. cortisone daily
and then they may have difficulty with further reductions,
or they may react with panmesenchymal panangiitis

simulating a rheumatoid flare, or with lupus erythemato-
sus, or with periarteritis nodosum.
The panmesenchymal reaction is potentially serious

unless the reduction in dosage is gradual. My colleagues
and I have observed death from a cerebral accident in a
patient who reacted with periarteritis nodosum even on
gradual reduction of dosage.
Of fifteen patients whose blood contained lupus

erythematosus cells, one has now had a negative test for
lupus erythematosus cells.
Of three patients with microscopic evidence of a peri-

arteritis nodosum-like reaction, one improved markedly
after gradual withdrawal of cortisone.
The severity of the panmesenchymal reaction during

withdrawal of cortisone or corticotropin is no indication
of the amount of rheumatoid arthritis which will still be
present when the patient has recovered from the hyper-
cortisonism and panmesenchymal state.

DR. RICHARD T. SMITH (Philadelphia, Pa.): We had a
patient who died 2 weeks ago, who had had rheumatoid
arthritis for approximately 2 years. One year ago she was
started on cortisone, and the dosage had been reduced to
37.5 mg. according to the directions of her physician.
When we saw her about 8 weeks ago, we learned that on
her own she had been taking 125 mg. a day for some
months. She still had evidence of activity of rheumatoid
but not severely so. We decreased the cortisone slowly
and started her on gold, of which she received four
injections, or a total of 70 mg. She was admitted to the
hospital 4 weeks after discontinuing the cortisone with
peripheral neuritis involving all four extremities, but
more severe in the upper extremities.
The question of cause came up. Immediately the gold

was blamed, but no other cause was brought forward.
A neurologist confirmed the diagnosis of peripheral
neuritis. We found her haemoglobin level was 5 g., and
gave a blood transfusion. About a year before, in another
hospital, she had also had a low haemoglobin and had
received a blood transfusion, which corrected it.
During her stay in hospital there was no improvement

in the peripheral neuritis. She received 40 mg. ACTH
daily in the hospital, and while receiving a third blood
transfusion developed a cerebral accident and died
within 6 hours.
The preliminary autopsy report indicated that she not

only had demyelinization of the peripheral nerves but also
degenerative changes of nerve tracts in the spinal cord.
We have not been able to determine the background of all
these findings, but a complete autopsy report is being
prepared, and we think that this spinal lesion should also
be considered among those mentioned this morning.
DR. W. PAUL HOLBROOK (Tucson, Ariz.): I agree with

the facts presented in these papers, but some years ago,
in the days of B.C. (before Cortisone), we reported some
fifteen cases of this kind that went insidiously from
characteristic chronic rheumatoid arthritis to what we
then called diffuse collagen disease, not diffuse rheuma-
toid disease. Some were characteristic of lupus, some of
periarteritis nodosa, and some in between.

I am not convinced that these are cases of uncom-
plicated rheumatoid arthritis, nor that they belong
entirely to the picture of rheumatoid arthritis. We have
all seen these patients, and we are continuing to see them
in the post-cortisone era, just as we did before cortisone.
I, like Dr. Robinson, have a feeling that those which now
occur are more fulminating than those which we saw
before cortisone, but I do not think we can yet be certain
whether the cortisone is responsible. I am sure it is much
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too soon to substitute the term "diffuse rheumatoid
disease" for "diffuse collagen disease".
DR. CHARLES RAGAN (New York, N. Y.): I should like

to agree with Dr. Holbrook, but there is one thing that
I think important. If we take a rheumatoid nodule out of
the specificity of this disease, we end with somewhat of a
hodge-podge. I should like to ask Dr. Ogryzlo how
many of his patients had typical rheumatoid nodules or
just a type of tissue reaction.

DR. EUGENE F. TRAUT (Chicago, Ill.): I think most of
us are convinced of the systemic nature of rheumatoid
arthritis. Dr. Robinson and Dr. Ogryzlo are to be con-
gratulated for re-emphasizing the widespread nature of
the tissue changes. We are reminded of the early work of
Freund and others (1945).t In biopsies of muscles from
patients with rheumatoid arthritis they found many of the
changes first reported by Curtis and Pollard (1940).4 The
report of our own more recent studies of muscles was
given last year.* We found many of the arterial lesions
described by Sokoloff, Wilens, and Bunim (1951),§ but
not the nerve lesions emphasized by Freund.
We found cellular infiltrations especially marked in a

case treated with cortisone, the infiltration in places
amounting to a Iymphorrhoea. A group of ambulatory
patients with rheumatoid arthritis from the arthritis clinic
of Cook County Hospital did not show "L.E. cells".
DR. IRVING LEINWAND (New York, N. Y.): I should

like to carry Dr. Holbrook's point a little further;
rheumatoid arthritis is frequently diagnosed in early
lupus, early scleroderma, and early dermatomyositis.
Many of the cases reported to-day may easily fall into
one of those three categories.
The diagnosis of dermatomyositis is very rarely made

in the U.S.A., but appears frequently in the British litera-
ture. It could be considered identical with scleroderma
if the skin lesion were eliminated, and it could easily fit
several of the cases that have been presented. If we
enlarge the category of rheumatoid arthritis, we shall
have to include disseminated lupus erythematosus,
scleroderma, and possibly periarteritis nodosa.

DR. OTrO STEINBROCKER (New York, N. Y.): It is
hardly necessary to add that this is one of the very
difficult areas of diagnosis and treatment. We have
followed it for a long time by the antediluvian method of
clinical observation, with a little technical assistance, and
have seen what we thought were characteristic collagen
disorders developing- in rheumatoid arthritis.
The information which is now emerging may cause

confusion in the minds of many members, but will
undoubtedly clarify the situation in time. The two papers
we have heard on this subject are extremely helpful and
illuminating. It seems, from what has been said and from
what is known, that patients with rheumatoid arthritis
may develop any of these specific collagen entities, and
that patients with any of these particular entities may
also develop rheumatoid-like features or possibly
rheumatoid disease. For the sake of prognosis, and
sound treatment, until the situation has been made
clearer with further information of the kind we have

* Traut, E. F., and Campione, K. M. (1952). Arch. intern. Med.,
89. 724.

t Freund, H. A. (1945). Science, 101, 202.
$ Curtis, A. C., and Pollard, H. M. (1940). Ann. intern. Med.,

13, 2265.
§ Sokoloff, L., Wilens, S. L., and Bunim, J. J. (1951). Amer. J.

Path., 27, 157.

received to-day, it is important to bear these distinctions
in mind, complicated as they sound.

This information must be carefully collected until all
the facts are known and we have a clear-cut under-
standing whether rheumatoid arthritis is a collagen
disease clinically (so far it certainly has distinct charac-
teristics), and whether in such cases as were shown here
we see the merging of these various diseases. The experi-
ence with the small number of cases shown should not
influence the clinical management of these conditions
until we know more about them.
DR. ROBINSON: With respect to the differentiation

between collagen disease and rheumatoid arthritis, I
should like to emphasize that the three patients who
received hormone therapy were observed for long periods
to have all the characteristics of rheumatoid arthritis, and
we had no reason to question that diagnosis until the
development of the bizarre clinical picture which we have
described.
For the sake of completeness, I should like to state

that only one of the three was tested for lupus erythe-
matosus cells, and he was found not to have them. All
four patients showed marked abnormalities in the
electrophoretic pattern of plasma proteins, and one
patient with severe lesions had cold-precipitable globulins
in the plasma.
DR. OGRYZLO: The question whether these cases might

be regarded as atypical lupus erythematosus with
arthritis was considered. To some extent this depends on
one's point of view: one might regard the demonstration
of the lupus erythematosus phenomenon as in itself
diagnostic of this disease, especially if this is regarded as
a specific test. I personally do not regard it as specific,
although I would agree that it may be indicative of a
particular type of tissue reaction, specific tissue injury, or
hypersensitive state. In addition to the patients reported
to-day, we have demonstrated the lupus erythematosus
cell reaction in one patient with diffuse scleroderma, and
in one with Marie-Strumpell spondylitis not associated
with peripheral joint involvement.
To label these cases as lupus erythematosus would

entail conceding a number of points: firstly, that the
lupus erythematosus cell reaction is specific (others have
described this reaction in a number of different diseases
which I shall not attempt to list here); secondly, that
disseminated lupus can manifest itself as a chronic
deforming and destructive arthritis, for periods as long
as 38 years (if such were the case, it would mean that the
diagnosis could not have been made for this length of
time or possibly not at all in those cases in whom the
lupus erythematosus cell reaction was not positive);
thirdly, that typical juxta-articular rheumatoid nodules
may occur in lupus erythematosus (a phenomenon which
we have never observed in classical lupus erythematosus).
One of our patients with rheumatoid arthritis and juxta-
articular nodules had a strongly positive lupus erythe-
matosus cell reaction.
Another interpretation is that these patients suffered

from a combination of rheumatoid arthritis and lupus
erythematosus. I see no reason for such a compromise;
I feel that they are best regarded as suffering from one
disease throughout, differing only in severity and in type
of manifestation. Several observations support this view:
the typical skin rash of lupus erythematosus, valvular
lesions of the Libman-Sacks type, and hypertension were
all absent, whereas the pulmonary fibrosis and bronchi-
ectasis which were present have not been described in
lupus erythematosus.
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Comparative Effects of Hydrocortisone Free Alcohol,
Hydrocortisone Acetate, and Cortisone Acetate in
Rheumatoid Arthritis. By L. E. WARD, P. S. HENCH,
C. H. SLOCUMB, and H. F. POLLEY, Rochester, Minn.

Hydrocortisone or one of its esters, administered
orally or intramuscularly to 31 rheumatoid patients and
to one patient with psoriatic arthritis, produced anti-
rheumatic and other physiologic effects similar in nature
to those resulting from administration of cortisone to the
same patients.
Comparison of the antirheumatic potency of orally

administered hydrocortisone free alcohol, hydrocortisone
acetate, and cortisone acetate revealed that, milligram for
milligram, hydrocortisone free alcohol was usually
slightly more effective than cortisone acetate, and that
hydrocortisone acetate was generally the least effective.
The relative difference in antirheumatic potency of these
three steroids varied considerably from patient to
patient. A significant portion of the difference between
cortisone acetate and hydrocortisone free alcohol could
be accounted for by the fact that cortisone comprises by
weight only 89 per cent. of a molecule of cortisone
acetate, the remainder being the acetate radical.
When administered intramuscularly, hydrocortisone

acetate and hydrocortisone cyclopentylpropionate appear-
ed to be absorbed more slowly than cortisone acetate, as
judged by clinical observations and by changes in erythro-
cyte sedimentation rate and urinary excretion of nitrogen,
17-ketosteroids, and corticosteroids.
The metabolic effects of hydrocortisone free alcohol,

hydrocortisone acetate, and cortisone acetate were

compared.

Discussion.-DR. MORTIMER E. EHRLICH (New York,
N. Y.): At the Hospital for Joint Diseases we maintained
eighteen patients on hydrocortisone free alcohol for
periods of 12 weeks to 8 months. We did not attempt
to differentiate the effectiveness of hydrocortisone from
cortisone quantitatively, but we noted that smaller doses
of the free alcohol were needed to achieve the results
expected from cortisone.

With hydrocortisone, we graded the response of the
patients thus:

Grade I

Grade II .. 5
Grade III .. 9
Grade IV .. 3

Of the eighteen patients, thirteen noted an effective
relief from pain in spite of the failure of the drug to
influence the grade of improvement.

Half of our patients developed side-effects and com-
plications severe enough to require interruption and
cessation of therapy. Four of the nine developed ankle
oedema and gained weight in spite of low sodium intake;
two developed hirsutism, and one a marked rise in blood
pressure.
With maintenance dosage one of our patients in

Grade I and one in Grade 1I who had maintained
improvement for 5 months relapsed in spite of unchanged
doses of hydrocortisone.

DR. PAUL J. BILKA (Minneapolis, Minn.): At the
University of Minnesota we have been using hydro-
cortisone for the last 9 months. When we first obtained

a supply of this material we attempted to repeat Boland's
work by doing a rather rigid comparative study of
cortisone acetate and hydrocortisone free alcohol, and
we have some data on thirteen patients.
We took patients who had been on maintenance

dosages of cortisone for rather long periods and sub-
stituted equivalent dosage, by weight, of hydrocortisone.
Our results agree with those just presented by Dr. Ward.
Of thirteen patients, three had about the same effect from
equivalent doses of hydrocortisone free alcohol as they
did from cortisone; eight had a 10 to 25 per cent. improve-
ment; two improved from 25 to 50 per cent. and then
required one quarter to one half less hydrocortisone to
maintain a degree of improvement equivalent to that
achieved by cortisone acetate. The ratio was closer to that
presented by Dr. Ward, than to Boland's more optimistic
one.
We also noted the similarity of side-effects in patients

on hydrocortisone free alcohol with those in patients on
cortisone acetate.
DR. WARD: We wish to emphasize particularly the

factor of dosage in our study of long-term administra-
tion. We attempt to use doses low enough to avoid side-
effects, and if side-effects develop, the dose is lowered
until they disappear.

Comparison of Cortisone and Aspirin as Suppressive
Agents in Early Cases of Rheumatoid Arthritis. By
A. BRADFORD HILL and J. H. KELLGREN, Manchester,
England (by invitation).

A small but strictly controlled therapeutic trial of
cortisone and aspirin as suppressive agents in early
cases of rheumatoid arthritis has been begun. Taking
such early cases, uncomplicated by severe anatomical
changes in the joints or by metabolic or endocrine dis-
turbances resulting from prolonged illness, the object of
the trial is

(a) to compare cortisone with aspirin as an agent
for relieving the symptoms and improving the
functional capacity of the patients,

(b) to compare the evolution of the rheumatoid
process during prolonged therapy and to study
the effects of withdrawal.

Only patients with a disease duration of 3 to 9 months
were accepted. They were required to have a poly-
arthritis of rheumatoid type affecting at least four joints
and a bilateral involvement of either hands or feet,
ankles or wrists. Such cases admitted to each of six
centres in Great Britain were initially divided by sex, age
(16 and under, and 17-59 years), and disease duration
(3-5 and 6-9 months). Within each of those sub-groups
the treatment with cortisone or aspirin was randomly
determined.
Treatment was given in 12-week courses, separated by

one week without treatment. It was started with a short
period of standard dosage followed by an individualized
dosage aimed at restoring maximum functional efficiency
without producing serious side-effects.
The results are being assessed in terms of clinical

estimations of general functional capacity and of tender-
ness and range of movement of joints, the measurement
of strength of grip, and two tests of dexterity, and
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laboratory observations of the blood sedimentation rate
and haemoglobin level.
There are fourteen juvenile cases (16 years or younger)

of whom eight are on cortisone and six on aspirin. In the
adult group (17-59 years) there are thirty patients on
cortisone and 31 on aspirin. For the adult group it was
possible to analyse the records relating to the first 12
weeks of treatment and the ensuing week of observation.
Both treatment groups reveal, on the average, significant
improvement in most of the measured features followed
by a reiapse in the week off treatment. The cortisone
group reveals a rather greater improvement in the
haemoglobin level and blood sedimentation rate, but in
other respects the two treatment groups do not, at this
first stage, differ materially.

Discussion. DR. OTTO STEINBROCKER (New York,
N. Y.): I am much interested in the various phases of this
report, because I have been so closely tied up with the
Committee on Therapeutic Criteria in the U.S.A. Any
question I ask of a statistician of the eminence of Pro-
fessor Hill is a calculated risk, but I do want to ask a few
questions that puzzled me during this presentation.

First of all, it is difficult for me to understand why the
criteria described were based largely on subjective
phenomena. When we carefully considered this question
in our own committee here, we ignored tenderness
because it is to a great extent a subjective symptom. We
also felt that personality factors were very important, and
I should like to know whether those were taken into
account.
But above all, I heard no mention of joint swelling,

which is the only truly objective (visible as well as pal-
pable) clinical evidence of rheumatoid involvement even
in the early stages of disease, and I am very curious to
know why it was omitted.

I am also wondering how, when, and where the matter
of joint involvement fits into this evaluation. We have
seen a number of patients who have good results but
whose joints are still swollen. The tenderness is greatly
relieved by the criteria Professor Hill has enumerated,
yet I can see that by these standards you would fail to
account for this very important feature. I should be
interested to know how the clinical joint involvement in
the group receiving aspirin differed from that in the group
receiving cortisone.

I should also like to know how, even with this
thoroughly randomized study by remote control, Pro-
fessor Hill allows for the personal variations in the
observers, who know they are participating in a grand
therapeutic study.
Another question that arose as I listened was, what are

the comparative constitutional effects on the patient?
I think it is important to know what was the general
response of the patient's appetite, weight, and so on.
If this is to be regarded as a true evaluation of cortisone
versus aspirin, there are many facts which should be
supplied so that we may be thoroughly satisfied that our
friends are aiming at a balanced estimate.

DR. J. J. R. DUTHIE (Edinbuirgh, Scotland): Before the
discussion goes further, let me add something on the
experience of another participating centre. We admitted
to the trial some eighteen cases, and the centre register
allocated ten to cortisone and eight to aspirin. (One of the
cortisone cases was excluded, as has already been men-
tioned by Dr. Kellgren, because of the development of

cardiac signs.) The average duration of treatment was
13 months for cortisone and 13 7 for aspirin.
We had to withdraw cortisone from two patients, and

aspirin from two patients. The first cortisone patient was
a girl aged 12, who, after 6 months on a maintenance dose
of 100 mg. daily, developed marked mooning, striae, and
oedema, and in whom x-ray examination showed evi-
dence of a fracture of the neck of the femur, with dis-
location of the head. The second was a woman aged 35
who had been 13 months on treatment, and whose
functional status had risen from 4 to 2, the maintenance
dose having been dropped from 100 mg. to 75 mg. She
developed persistent oedema, increasing obesity, severe
dyspepsia, headache, and casts in the urinary deposit.
One of the aspirin patients was a man aged 40 who

had been 13 months under treatment, with a daily dosage
of 60 gr.; because of persistent dyspepsia, even on 30 gr.,
the aspirin had to be withdrawn. The second withdrawal
in this group was due to the patient's emigrating to
New Zealand.
We still have seven cortisone patients on treatment:

two are being well maintained on 50 mg. daily, without
side-effects, the functional status having improved in one
from 2 to 1, and in the other from 4 to 2. Two patients
require 75 mg. daily for adequate suppression, but
because they developed hypertension on this dose, a
reduction was made to 50 mg. daily, with some recur-
rence of symptoms. One has attained partial but useful
suppression of symptoms on 100 mg. daily and is able
to do light work. Two require between 100 and 125 mg.
daily for partial control and are still substantially handi-
capped, but they do not tolerate higher doses.
We have six patients still on aspirin: one is in clinical

remission and is no longer receiving the drug, three are
well maintained and can perform all normal activities,
one flared up violently on treatment and was re-admitted
to the hospital, but is again well controlled on 90 gr.
daily, the last has steadily deteriorated throughout the
period of trial on a dose of 60 gr. daily.

Thus, with aspirin we have five reasonably satis-
factory results and one deterioration during treatment;
with cortisone four are satisfactory and one is fair, while
in two cases the drug has had to be withdrawn because of
side-effects.
With regard to less serious side-effects, the aspirin

group have all had dyspepsia or tinnitus with high
dosage, but this persisted only in one, from whom the
drug was withdrawn. In the cortisone group three have
oedema and hypertension limiting dosage, one female has
developed amenorrhoea, gained in weight, and lost hair,
two have obvious mooning of the face, and in two there
is some emotional instability.
The effects on haemoglobin at the end of one year

were much less striking. It improved in the cortisone
group by 8 5 per cent., and in the aspirin group by onlv
I per cent. The blood sedimentation rate in the cortisone
group has dropped an average of 38, and in the aspirin
group an average of 23. It does not appear therefore, in
this small group, that the results at the end of 1 vear
differ from those reported for the whole group at the
end of 3 months.

DR. CHARLES RAGAN (New York, N.Y.): One can have
only admiration for this excellent statistical treatment of
rheumatoid arthritis. There is, however, one feature of
the study which concerns me, namely, the use of early
cases. There is no real answer to this problem, since
Drs Hill and Kellgren have clearly stated that they wished
to study disease activity rather than symptoms resulting
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AMERICAN RHEUMATISM ASSOCIATION
from deformities which would enter the picture in late
cases. The early case is, nevertheless, a treacherous
subject, and all of us are fully aware of this pitfall. From
a clinical impression, which is a poor substitute for an
accurate statistical study, one would expect a fair number
of spontaneous remissions in such a sample during one
year, and both Dr. Duthie and Dr. Kellgren had one.

Dr. Kellgren stated that the dose ceiling for aspirin was
the same at the beginning of treatment as at the end.
A word of caution should be said in regard to this.
Tinnitus and deafness due to salicylate administration
are relatively safe when the patient is under close obser-
vation in a hospital. On an ambulatory basis, however,
when the patient is seen once a week, we are reluctant
to carry a patient at the level of deafness, since with
relatively little stimulus he may swing over into sali-
cylism with overbreathing and a respiratory alkalosis.

DR. PHILIP R. TROMMER (Philadelphia, Pa.): I should
like to point out that in statistical studies of this type it
is perhaps best to carry out, besides a single blind test,
a so-called "double blind test" in which placebos are
used which will take into account the natural course of
the disease in a good many of the patients.

DR. CHARLES RAGAN (New York, N.Y.): I think it is
now fairly well established that aspirin is an anti-inflam-
matory drug, and not solely an analgesic; it will suppress
an inflammatory process to some degree.

DR. DONALD F. HILL (Tucson, Ariz.): I want to con-
gratulate our colleagues from England. We have now
had cortisone for 3 years, and have been studying it from
every angle. These gentlemen are attempting, not a
6 or 13 weeks' study, but a long-term experiment over the
next several years, comparing the results of aspirin and
cortisone, of which the present report is only preliminary.
I have not heard of any other study like that which has
been outlined comparing cortisone with aspirin or any-
thing else for such a long period.

PROF. BRADFORD HILL: We endeavoured to allow for
differences in assessments, etc., by having equal numbers
on each treatment at each centre. Though the numbers are
small we also inspected the results found at each of these
separate centres and we could nowhere observe any
material difference between the cortisone and aspirin
groups. On the whole the equality of the results with the
two treatments is the most striking aspect so far; it seems
unlikely that differing judgements at various centres
could have brought about such an equality in the total.
In a multi-centre trial we can at least take some steps to
ensure uniform criteria and judgements. When individual
centres frame their own schemes no such uniformity
will necessarily result and comparisons from one centre
to another (such as appear in the literature) become still
more difficult to interpret. In such a long-term trial of the
treatment of early cases of rheumatoid arthritis we held a
"dummy" treatment to be quite out of the question on
ethical grounds. We do not, of course, set out to treat a
case of rheumatoid arthritis, or any other disease,
"statistically". In the clinical trial we are concerned only
with groups and groups can be made remarkably alike
so that we may see how the patients respond to different
treatments. There is no way of telling, statistically or
clinically, how any individual will respond. That requires
crystal gazing or second sight. The clinician, in fact, is
observing group reactions. He notes the reactions of a
patient to a certain treatment and uses the treatment

again to see whether that result recurs. In such trials as
this we are merely trying to make such observations
more precise and better controlled, the comparisons
more exact and less impressionistic.

DR. KELLGREN: In answer to Dr. Ragan's comment on
the early cases, it is true that remissions do occur in early
cases, and that is why we included one week of no treat-
ment every quarter. Had we not done so, it would have
been very difficult to know whether the improvement in
function we were observing was due to the treatment we
were prescribing or to the natural history of the disease.
The deterioration during each week of no treatment at
the end of each quarter, and the improvement in function
when treatment was resumed gives a clear answer that
the improvement must have resulted from the treatment
and not from spontaneous remission.
We also chose early cases because we wanted to see

whether long-term therapy with either of these two
remedies affected either the progress of the disease, or
the number of spontaneous remissions.
We chose subjective criteria because the first object of

the trial was to compare these two substances as symptom
suppressors as agents for allowing the patient to do more,
to go back to work, to go up and down stairs better, to
use his hands better. Those are all subjective criteria, but
what matters is whether the patient is able to work or is
bedridden.
We do not say that cortisone and aspirin have precisely

the same effect on the rheumatoid process. In fact the
reverse is the case, since the effects on sedimentation rate
are different, and also, as Dr. Steinbrocker pointed out,
the patients feel better and eat better on cortisone. But
these differences do not seem to have affected the
patients' capacity to work or general functional status.

Joint swelling was a subject which we considered at
great length; we did think of including it, but finally
rejected it, because some of these early cases had very
little swelling, and also we had difficulty in finding a
standard method of measuring so many different joints.
If all the patients had had involvement of the fingers,
we could have used rings, but in some of them the feet
and ankles were involved and these joints are not so
easily measurable.
We are, in fact, studying other things as well as sub-

jective criteria. We are taking x rays before treatment and
at a much later date, but a 3 months' interval is not
likely to show any difference, and we cannot yet say what
has happened in the joints.

Panel Discussion: American Rheumatism Association
Cooperative Study of Cortisone Therapy in Rheuma-
toid Arthritis.

DR. McEWEN.-At the last meeting, when the panel
on rheumatic fever was presented in co-operation with
the American Council on Rheumatic Fever, it aroused
considerable interest and the suggestion was made that it
might be worth while to carry out a similar study on the
effect of cortisone in rheumatoid arthritis. It was left to
me as President of the Association to organize this panel,
and frankly I was so sceptical of its feasibility that I
postponed calling together a committee until the regularly
scheduled meeting of the Executive Committee of the
Association, which is held in November.
The day before the regular meeting of the Executive
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Committee, a group was asked to discuss the feasibility
of this plan. That committee consisted of Drs. Bunim,
DeForest, Freyberg, Kammerer, Ragan, Robinson,
Rosenberg, Short, Slocumb, Charley Smyth, Ziff, and
myself, for the clinicians, and Dr. Donald Mainland and
Mr. Felix Moore, the latter of the United States Public
Health Service, to give statistical guidance.
The committee thought that it would be worth while

to get together some data, but decided that it would not
be wise to undertake an ongoing or forward looking
study, if I may use that term, like that on rheumatic fever,
which included only new admissions, previously un-
treated. It was deemed preferable, since cortisone had
been in use for several years and many records were
already available in various clinics, to begin by seeing
what might be learned by analysing the existing data.

A grant of $5,000 from the Arthritis and Rheumatism
Foundation made this study possible and of the many
workers who were invited to participate, the following
joined the project:

Dr. Arthur W. Bagnall - -
Dr. Walter Bauer and

Dr. Charles Short
Dr. Theodore Bayles
Dr. Paul J. Bilka
Dr. Gideon K. DeForest - -

Dr. Ephraim P. Engleman - -

Dr. Dwight C. Ensign - - -

Dr. Richard Freyberg - - -

Dr. Wallace Graham - - -

Dr. Edward Hartung - - -

Dr. Philip Hench and
Dr. Charles Slocumb

Dr. W. Paul Holbrook
Dr. William H. Kammerer
Dr. John Lansbury -

Dr. James Lightbody -

Dr. L. Maxwell Lockie
Dr. Charles Ragan -

Dr. William Robinson -
Dr. Edward Rosenberg
Dr. Richard T. Smith -
Dr. Charley J. Smyth -

Dr. Robert M. Stecher -
Dr. Otto Steinbrocker -
Dr. Morris Ziff

Vancouver.

Boston.
Boston.
Minneapolis.
New Haven.
San Mateo.
Detroit.
New York City.
Toronto.
New York City.

Rochester, Minn.
Tucson.
New York City.
Philadelphia.
Detroit.
Buffalo.
New York City.
Ann Arbor.
Chicago.
Philadelphia.
Denver.
Cleveland.
New York City.
New York City.

A total of 446 records have now been received, which
are considered suitable for the study. The central com-
mittee drew up a form which could be used for the
tabulation of data in each case, so that all the information
could be entered in a comparable way in a summary
sheet which could be subjected to analysis in the central
office. Miss Claire Lingg, staff statistician, with Mrs.
Esther Bigus, did a splendid piece of work in putting
the data together for analysis in a very limited time.
I should like to emphasize that this report is a rush job,
and that it is preliminary not only in the sense that not
all of the data have yet been received, but also that only
partial analysis has this far been possible.

The criteria of the Steinbrocker-Traeger-Batterman
report, which has been adopted by the Association, were

used to standaidize the various cases as to stage and
class of disease and grade of response.

Early in the study the following criteria for accepting
patients were decided on:

(A) Patients must be straightforward rheumatoid
arthritis cases.*

(B) Cortisone must' have been the main therapeutic
agent used.

(C) The arthritis must have been present for at least
six months before the administration of cortisone.

(D) Only patients must be included who have been
observed by the participating physician for a
period of at least 1 year since the initiation of
cortisone, and the patient must have received
cortisone continuously,t on minimum dosage of
15 mg. daily with the following exceptions:

(i) dosage stopped because of sustained remission,
(ii) dosage stopped because of toxicity,
(iii) dosage reduced or discontinued temporarily for

observation of the patient's response,
(iv) dosage discontinued because of inadequate

benefit to the patient.

The pro forma used for recording information
included:

Diagnosis;
Date of starting cortisone;
Whether the onset was before, during, or after

menopause;
Dosage, in approximately daily averages by months;
Time of onset of the disease and of the present

attack;
Joints involved;
Other diseases present at start of cortisone;
Previous therapy, with physician's opinion as to

its effect;
Concomitant therapy given with cortisone, and

physician's opinion as to its effect.

The pro forma also showed:

Result of treatment by months, showing stage,
class, grade, and any changes that may have
occurred;

Changes in weight, blood pressure, sedimentation
rate, and haemoglobin;

Whether cortisone was stopped permanently and if
so, when and why-whether because of remis-
sion, partial remission, inadequate benefit,
because the patient was worse, because of
toxicity, or other reason;

Whether nodules or psoriasis were present;
Side-effects (significant and "minor");
Follow-up: whether patient was still under obser-

vation, had died (if so, cause of death), or had
left the study (if so, reason).

* It is desired to take into the study patients with spondylitis and
psoriatic arthritis for subsequent analysis, but it was thought that at
first, in the short time we had, we should limit the analysis to patients
with classical rheumatoid arthritis.

t "Continuously" is defined, for our purposes, as including those
patients who may have stopped temporarily for periods of time, but
in whom the intent was continuous treatment.
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Dr. Mainland, who was a great help to the committee

throughout the study, set out certain precautions and
limitations at the beginning.
We can start the panel in no better way than by asking

him to comment briefly on these limitations and pre-
cautions.

DR. DONALD MAINLAND (New York, N. Y.): In the
paper by Dr. Bradford Hill and Dr. Kellgren we have just
heard a good account of a modem clinical trial.*
A modem clinical trial is an experiment, but what we

are going to present is a report on a survey of physicians'
experiences and impressions. At one time it would have
been thought that a survey of this kind was the proper,
perhaps the only, method of ascertaining the effectiveness
of a therapeutic procedure. Nowadays we are coming to
see that it is a very inferior method. That statement does
not cast any reflection on the competence of the phy-
sicians who supply the information on which the survey
is based. The weakness is inherent in the survey method
itself.

Therefore, we on the committee must emphasize that
we were not trying to substitute a survey for a modem
clinical trial. Our five objectives, laid down at the outset,
and repeatedly referred to, were as follows:

(1) To obtain information that would enable the
Association, or other groups, to decide whether a con-
trolled comparison of various treatments of rheumatoid
arthritis is feasible, and if so, how it can best be planned.

(2) To ascertain the experience of certain clinics during
a certain time period (set at 3 years) in the treatment of
rheumatoid arthritis by cortisone; not to assume that
these findings were true for other clinics or other
physicians at the same period, or applicable now or in
the future. (One reason for this proviso was the change in
clinical judgement that has occurred during the last
3 years regarding the suitability of cases for treatment.)

(3) To look for differences in response that may
appear to be associated with certain features, such as
age, sex, pregnancy, duration of disease before treatment,
concomitant treatment, and so on; not to assume that
such appearances are anything more than a hint of a
possible association.

(4) To look for differences between the statements
of different clinics regarding outcome, and to seek for
hints of possible explanations; not to pursue this search
very far, because of the numerous undiscoverable factors
undoubtedly present.

(5) To form an impression of the facilities of the clinics,
and their suitability for possible co-,pperation in a con-
trolled comparison of different treatments.

The fifth objective refers particularly to the numbers
of patients available and to the types of records kept, and
in this connection we must point out that we were not
trying to set ourselves up as critics of those who kept the
records. We were aware that we were trying to use these
records for a systematic investigation for which they had
not been designed.

There is one defect in records which is inherent in all
such surveys, namely, the progressive loss of patients

from a series. It is very dangerous to assume that those
lost sight of are equivalent in response to treatment, or
in any other feature, to those who remain in the study.
That is why, in looking at our figures, we should pay
much more attention to the first 12 months than to the
longer period.
The incompleteness of records, serious though it

be, is not the only weakness of the survey method. In a
properly conducted experiment we distribute the factors
under test, such as the different clinical treatments,
strictly by chance, and then during the experiment we
take the necessary precautions to prevent bias entering in.
At the end, if we are successful in so doing, we are able
to say that either the factor under test was responsible
for the outcome or that chance was responsible. There
is nothing else in the experiment.

If this sounds like a lecture on statistical method, I can
assure you that I am not going on much further, but we
have to consider this one statistical principle, which is
becoming commonly accepted in all fields of science at
present as the basis of any properly controlled experi-
ment. If at the end of such an experiment we can say that
chance operating alone would rarely cause such a big
effect, then we may feel reasonably confident that the
effect was due to the factor that we were testing.
Now, by contrast, in seeking for a cause and effect

relationship after a survey, we have to say that the
factor we are investigating, or chance, or some other
factors not allocated by chance, might be responsible.
To reduce the risk of bias from such other factors, we

can divide up the data in various ways into appropriate
sub-classes: duration of disease, concomitant treatment,
degree of improvement if any, different physicians, and
so on. But even if we had sufficient material for this, and
even if the records were absolutely complete, we should
still be left with the possibility of unknown factors. For
practical purposes, in some cases we should not worry
very much if we could carry the analysis so far, but in the
present work we cannot, because of our data (not only
number but type of data), approach nowhere near that
stage of analysis.

Therefore, in presenting these figures to you we are
conscious of a grave responsibility which we must
ultimately bear to your patients if we show you some-
thing which influences your methods of treatment in the
wrong direction. Simple figures and especially simple
graphs are very dangerous things.
We have tried to be very careful, and you may be

somewhat disappointed when we refuse to commit our-
selves, or admit that we have no data on such and such
an item. At the outset we decided that we must limit
drastically the information requested from those who
helped us in the survey.

In spite of these and other deficiencies, we believe that
we have obtained a useful picture of what has been
going on during the past 3 years. Our exploration of the
ground may well lead to a further experimental investi-
gation. We have leamed, partly through our own
mistakes, a good deal about how to frame a question
sheet for such a complicated disease as rheumatoid
arthritis.

* I should like to say parenthetically that if anyone wishes to
learn more about such trials in general-and we all should-he could
do no better than read Professor Bradford Hill's article in the New
Engi. J. Med. (1952), 247, 113.
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ANNALS OF THE RHEUMATIC DISEASES
Finally, we have learned how much pressure a very

skilful statistician, such as Miss Lingg, can tolerate. We
estimate that 14 hours a day of steady work on these very
confusing data bring her near her tolerance limit. So if
you ask us questions and we have to turn to her because
we don't know the answers, I think you will sympathize
with her if she displays some signs of toxicity, some kind
of mental indigestion.
We owe very much to Miss Lingg, and we are very

anxious that none of the deficiencies of the survey should
reflect on her. If you must shoot, please aim at us and not
at Miss Lingg.

DR. MCEWEN: We will turn now to a series of five brief
presentations of some data.

(1) DR. G. K. DEFOREST (New Haven, Conn.): I think
it is generally accepted that rheumatoid arthritis is a
disease which is found most commonly among people
in the middle age group, and more commonly in women
than it is in men.
Our 446 patients represented a fairly average sample

of a rheumatoid arthritis population in age and sex, most
of them being beyond the age of 45. Fifty per cent. of
them had had the disease less than 6 years, and 75 per
cent. less than 12 years when the study was begun.

Each patient was graded in four "Stages" of disease
(Stage I being the mildest, and Sttge IV the most severe);
and in four "Classes" of functional capacity (Class I
representing complete functional capacity, and Class IV
severe incapacity). About 70 per cent. of our 446 patients
were in Stage II or III, and in Class II or III.

DR. C. H. SLOCUMB (Rochester, Minn.): We recorded
the patients' evaluation of the effects of therapy received
before this study was started.

Gold had been used in 273 patients; 43 per cent.
reported "improvement" and 46 per cent. "no improve-
ment".

Cortisone and corticotropin had been used in 56 and
71 patients respectively before this study with cortisone
was started; "improvement" was reported in 82 per cent.
and 90 per cent. of the two groups, and "no change" in
16 and 9 9 per cent.
Many other treatments had been tried in 144 patients,

and 68- 7 per cent. reported "no improvement".
We also recorded the investigators' opinion of the

effectiveness of concomitant therapy given during the
study. This therapy was given either at the same time as
cortisone was administered or during intervals when
cortisone was not being administered.

Gold, used in 102 cases, was reported to have been
"helpful" in 30 per cent., "not helpful" in 26- 5 per cent.,
and "of doubtful value" in 38. per cent.

Intra-articular Compound F, used in 124 cases, was
reported to have been "helpful" in 63 per cent. (for how
long, is not recorded for each patient), "not helpful" in
17 7 per cent., and "of doubtful value" in 16-9 per cent.

Corticotropin, used in 63 cases, was "helpful" in
46 per cent., "not helpful" in 25, and "of doubtful
value" in 23 per cent.

Salicylates, used in 312 cases, were reported as "help-

ful" in 85 6 per cent., "not helpful" in 6 per cent., and
"of doubtful value" in 9 per cent.

Butazolidin, used in 96 cases, was reported as "helpful"
in 36- 5 per cent., "not helpful" in the same percentage,
and "of doubtful value" in 24 per cent.

Neither the severity of the cases nor the criteria of
improvement are necessarily comparable. If a certain
drug helped a little at the time, irrespective of the short-
ness of the duration, it may have been recorded as of
some help, but this cannot be compared with the general
improvement or lack of improvement which may have
taken place in the patient while taking cortisone.

DR. MCEWEN: Although it has already been said
several times, we must emphasize again that the fore-
going do not represent anything more than a Gallup
poll of the opinions as to helpfulness which were expressed
by patients and investigators.

(2) DR. CHARLES RAGAN (New York, N.Y.): We divided
the patients according to the severity of the disease into
three groups:

Group A: Stages I and II, Classes I and II;
Group B: Stages I and II, Classes III and IV;
Group C: Stages III and IV, any class.

In other words, A are the patients with mildest disease;
B those with moderately severe disease; and C those with
the most severe disease.

Dosage.-About two-fifths of the patients (40 per
cent.) received not more than 50 mg. cortisone a day as
their approximate daily average dosage after the first
3 months of therapy. 60 per cent. received more than
50 mg. a day. It must be stressed that in each group there
are wide differences: "under 50 mg." can range from
12-5 to 50; "over 50" can range from over 50 up to 200.
There was no set dosage schedule.
You must note that objectives of therapy varied and

that regulation of therapy depended upon the judgement
of the individual investigator. It may appear that the
patients with more severe disease received larger amounts
of the hormone, but Dr. Mainland refuses to say whether
this observation has statistical validity.

Duration.-100 per cent. of the patients received
cortisone at the start-in other words, 446 patients.
During the first 6 months of the study cortisone was
stopped, in 10 per cent. of the patients; 75 per cent. of the
total continued to reqeive cortisone for at least 12 months,
and 35 per cent. for 24 months. There were two reasons
for this:

In the first place, some patients came into the study
only in the past year or so. As a requirement for a
patient's entry, it was necessary he should have started on
one year before the study was completed, or before the
preliminary report was given, so everybody has not been
observed for these 12 months.
On the other hand a certain number of patients have

dropped out of the study and been lost. Very few patients
come into the full 3-year range, and the number in the
2-year range is much less than that in the 1-year range.

Withdrawal.-In 214 patients (48 per cent. of the total)
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AMERICAN RHEUMATISM ASSOCIATION
cortisone was stopped; in 28 patients (13 per cent.) it was
stopped because of remission, but of these 28, only
twenty were listed as Grade I remissions when the
cortisone was stopped, and the other eight were Grade II.

In 41 patients (19 per cent.) cortisone was stopped in
a partial remission, there was no change in grade in
sixteen of them, and twelve subsequently reverted to a
lower grade after withdrawal of the drug.

Inadequate benefit was given as the reason for stopping
cortisone in almost 30 per cent. This again reflects the
bias of the individual investigators, since opinions as to
what constitute inadequate benefit may differ.

"Patient worse" was reported in 6-1 per cent. as the
reason for stopping cortisone, toxicity of one sort or
another in 14 per cent., and other causes* in about
18 per cent.
No record was obtained in 0 5 per cent.

(3) DR. WILLIAM H. KAMMERER (New York, N.Y.): The
committee decided at the outset to divide the undesirable
side-effects that might be attributed to cortisone into two
groups: minor and major. It is recognized that opinions
on what comprises a minor or a major side-effect will
differ with individual clinicians.

Incidence.-30 per cent. of the patients had no minor
side-effects. As might be expected, the incidence was
almost double in patients receiving more than 50 mg.
daily as compared with those receiving less than 50 mg.
daily.
These minor side-effects are mostly those of the hyper-

cortisone state, except for emotional instability and
excessive fatigability, which may in some instances be
manifestations of the rheumatoid arthritis rather than
the results of cortisone toxicity.
When a breakdown of these patients by age and dura-

tion of disease is available, it may show some significant
differences in these respects. Cortisone was not stopped
in any patient in the group with minor undesirable side-
effects. The menstrual irregularity mentioned in this
connection does not apply to the whole group of patients,
but was confined to 139 women who were thought to be
pre-menopausal.

48 - 2 per cent. of patients had no major side-effects; the
incidence was higher in those receiving the higher
dosage, but the difference is not quite as striking as in the
survey of minor side-effects. In approximately half of this
latter group it was felt necessary to discontinue therapy.
The drug was not withdrawn from patients who developed
glycosuria, but it was withdrawn in approximately
54 per cent. of those who developed a peptic ulcer, and in
50 per cent. of those with psychosis.

(4) DR. RICHARD FREYBERG (New York): When we
analysed the response of rheumatoid activity to cortisone,
the results were graded according to the criteria of the
American Rheumatism Association:

* About one-third of these could be ascribed to toxicity, which
would bring the toxicity figure to about 21 per cent., and the other
reasons were financial or domestic.

Grade I: complete remission;
Grade II: major improvement;
Grade III: minor improvement;
Grade IV: no change.

The grade of response was ascertained at four different
periods after beginning cortisone treatment: 6, 12, 18,
and 24 months. These figures do not imply that the
patients were always receiving or continuing to receive
cortisone through that period; they define the length of
time that the patient was observed after the start of
cortisone.

After 6 months, approximately 90 per cent. were
continuing to receive cortisone. After 24 months,
approximately 60 per cent. had been continuing to
receive cortisone, but in some, it had been discontinued
for different reasons.
Some patients were observed for as long as 36 months,

but this number was insufficient to be subjected to
analysis.
At the end of 6 months of observation after the start

of cortisone, of the 82 patients in Group A,* there were
12 per cent. in which the record was insufficient, 8-5 per
cent. in Grade I, 46 per cent. in Grade II, 24 per cent. in
Grade III, and 8- 5 per cent. in Grade IV.
By contrast, of the patients in Group C, 2 6 per cent.

showed Grade I response, 30 per cent. Grade II, 44 per
cent. Grade III, 15 per cent. Grade IV. In the inter-
mediate Group B, the results also are intermediate.
The second important fact appeared when we com-

pared the three different groups of patients at the end of
the four different periods of time, and it seems most
striking that at the end of 12, 18, and 24 months, as
compared with 6 months' observation the results in each
group are similar.
With the patients observed for the longest period,

24 months after the start of cortisone, the following
points were apparent: In Group A there was a slightly
larger number of cases (14 per cent.) in Grade I (complete
remission); Grade II response was seen in 49 per cent.,
Grade III in 20 per cent., and Grade IV in 4-4 per cent.
Similarly, in 157 Group C patients, there were fewer
(3 per cent.) in complete remission, and 28 per cent. in
Grade II. The largest percentage (40 per cent.) occurred
in Grade III, and there were also more in Grade IV.
So that here also, 24 months of observation after the
start of cortisone, with 60 per cent. of the patients con-
tinuing to receive cortisone all that time, the response
is similar to that seen in the short period of observation,
the less sick patients having a higher percentage of better
response.

I must remind you that different patients received
varying doses of cortisone, and the data has not yet been
analysed in regard to different dosage level.
The committee thought it would be instructive to

analyse the data from the standpoint of one therapeutic
change, namely functional capacity, and to trace this
change in each group at the end of 6, 12, 18, and 24
months. This change was observed in three different
groups of patients:

* See p. 332 for definition.
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ANNALS OF THE RHEUMATIC DISEASES
Group 1: Cortisone was stopped sometime during

the period of observation because of sufficient
benefit;

Group 2: Cortisone was stopped because of some
unfavourable effect;

Group 3: Cortisone was being continued.

Class I: able to carry on all usual duties;
Class II: able to conduct normal activity despite

handicap or discomfort;
Class III: with limited functional capacity, able to

perform very few of the duties of
usual occupation or self-care;

Class IV: completely incapacitated;
NR: insufficient data.

Group 1 (69 patients).-Many patients were in Class 1I,
more were in Class III, and some were incapacitated at
the beginning of treatment. After 6 months' observation,
there was a change in functional capacity to Class I in
29 per cent., and to Class II in 54 per cent.; a few remained
in Class III, and very few in Class IV.

Those who changed from Classes II and III, changed
into Classes I and II. At the end of 12 months, 67 patients
remained under observation: 40 per cent. had changed to
Class I and 43 per cent. continued in Class II. After
18 months we found a similar percentage in different
classifications, and after 24 months, slightly fewer in
Class I, with little change in the other classes.

It seems clear from this analysis that in Group I
definite improvement in function occurred, and was quite
well maintained up to 24 months.

Group 2 (44 patients).-Most of these persons started
in Class III. After six months of observation, 7 per cent.
had changed to Class I, and there were 46 per cent. in
Class 11, and 36 per cent. in Class IV. After 12 months,
we found little further change. After 18 months, there
was some decrease in Class II, and after 24 months little
change.

Group 2 therefore shows distinctly less improvement
as measured in functional capacity than Group 1. That
seems quite reasonable, because since some unfavourable
result of cortisone administration had required its
discontinuance, these sick persons continued to be sick,
or, in fact, became worse when cortisone was discon-
tinued. Yet it seems of interest that certain improvements
in functional capacity were maintained from 6 to 24
months.

Group 3.-All the patients in this group received
cortisone without interruption for the different period
up to 24 months. After 6 months there was 12 per cent.
in Class 1, 55 per cent. in Class II, 25 per cent. in Class III,
and 7 per cent. in Class IV. This improvement was

maintained with little change throughout the 24 months,
and there were slight increases in the numbers of those
who improved as time went on. In this group, too, there-

fore, the improvement seen in the first 6 months seemed
to be maintained in the 24-month period.

The comparison of these three groups of patients shows
greater functional improvement changes in Group 1, and
less in Group 2, while Group 3, who were continuing
on cortisone, showed an intermediate degree of response.

(5) DR. MORRIS ZIFF (New York, N. Y.): The patients
who were still under observation at various times after
starting cortisone are divided into three categories:

(i) those still on cortisone (Group 3);
(ii) those who stopped for favourable reasons

(Group 1);
(iii) those who stopped for unfavourable reasons

(Group 2).

The percentages of patients in these categories are
listed at intervals from 6 to 36 months. As time went on,
the number of patients under observation became
steadily smaller, and after 3 years we had a very small
group of 28 patients, a number which we do not consider
significant.

The reasons for stopping therapy have been previously
defined by Dr. Ragan. Favourable reasons for stopping
included remission and partial remission. Unfavourable
reasons included inadequate benefit, deterioration, and
toxicity.

Analysis of the data indicates that in the 24-month and
36-month periods, about 25 per cent. of the larger groups
had left observation. 236 are listed as under observation
for 2 years, but a total of 315 had been started on
cortisone therapy, and of these, seventeen (5 per cent.)
had died, and 59 (20 per cent.) had left the study.

By the end of the first 6-month period, 90 per cent. of
the patients were still on cortisone. About half of the
10 per cent. who had stopped had done so for favourable
reasons and half for unfavourable reasons.

At the end of 12 months, 80 per cent. of the patients
were continuing on cortisone, 20 per cent. having dis-
continued therapy. As time goes on, the percentage of
patients on cortisone becomes gradually smaller, and
half the patients seem to have stopped for favourable,
and half for unfavourable reasons. At the 24-month
period, we have 60 per cent. of the patients still on
cortisone.

About half of the small group of 28 patients who were
observed for 36 months, had continued on cortisone.

In the entire group of 446 patients, there were 26 deaths.
Eight patients died while receiving cortisone, and eighteen
patients died after cortisone therapy had been discon-
tinued. Six of the eighteen died within one month after
cortisone was stopped; thus fourteen out of eighteen
patients (53 per cent. of the group who died), did so
either while receiving cortisone or within a month after
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it was stopped. We have broken down the deaths into
age groups:

over 70-8
60-70-8
50-60-6
42-50-4.

The causes of death were as follows:

Coronary thrombosis, 3;
Cerebral vascular accident, 6;
Pulmonary infarct, 1;
Congestive heart failure, 4;
Pneumonia, 2;
Bacteraemia, 1;
Acute bacterial endocarditis, 1;
Carcinomatosis, 2;
Pancreatitis, 1;
"Malignant" (diffuse, systemic) rheumatoid arth-

ritis, 2 (one died while on cortisone, and one
died when cortisone had been stopped for quite
a while);

Accident, 1;

Shock during administration of anaesthesia, 1 (this
occurred in a 50-year-old patient who had been
on cortisone 13 months, cortisone having been
discontinued pre-operatively).

At present, 358 patients (83 per cent. of the original
group) continue under observation; 62 (14 per cent.)
have left the study, and 26 (about 6 per cent.), are dead.

DR. MCEWEN: That concludes the summary of the
data so far collected. Believe me, the committee is fully
aware of the limitations.

It might have been better to have compared cortisone
with the salicylates, for example, as has been done in
the United Kingdom study. But since ours is not a for-
ward-going study, but an analysis of data already avail-
able in the various clinics, that was not possible.

Certain members of the committee are taking part in
this panel and others are not, chiefly through accidents
of time and geography. It was necessary to have rehearsals
the day before yesterday, and only those members of the
geographically widely-scattered committee who could be
present on that day were able to acquaint themselves
with the available data.

A statement summarizing the data was approved by the
committee, and this I now propose to read.

STATEMENT OF THE CO-OPERATIVE STUDY OF CORTISONE
IN RHEUMATOID ARTHRITIS BY A COMMITTEE OF

THE AMERICAN RHEUMATISM ASSOCIATION

To obtain data on the effects of cortisone in rheumatoid
arthritis in larger numbers of patients than are available
in the experience of any one observer, this committee
of the American Rheumatism Association was appointed

in November, 1952, to explore the feasibility of obtaining
data on a co-operative basis from a number of clinics:
27 physicians, all members of the Association and
representing 25 clinics in all parts of the country, have
contributed data on 446 patients with rheumatoid
arthritis who have been observed for periods of 1 to
3 years from the start of treatment with cortisone.

The preliminary data available indicate that cortisone
has a beneficial effect in improving the functional con-
dition of many patients with rheumatoid arthritis and in
reducing the evidences of inflammation. These benefits
were greater when treatment was begun when the disease
was less advanced. Of the 446 patients, 232 continued to
receive cortisone during the period of observation. In
32 per cent. of the remaining 214 patients in whom
cortisone was discontinued, the hormone was stopped
because the physician considered improvement had
advanced to a point where cortisone was no longer
needed. In the other 68 per cent., the hormone was dis-
continued because of undesirable side-effects, or because
the patient was not thought to be improving, or for finan-
cial (or other) reasons. Undesirable side-effects were con-
sidered to be of major significance in 47 per cent. of the
total number of patients at one time or another during
treatment, but in only 18 per cent. of the total of 446 did
the physician deem it necessary to discontinue treatment
for this reason.

The results so far obtained are of sufficient interest and
importance for the study to be continued to obtain more
definite information on a larger riumber of patients.
Having completed our part of the presentation, we

'should now like to have questions from the rest of the
Association.

DR. JEROME SIMSON (Forest Hills, N. Y.): I should like
to ask Dr. Kammerer whether the side-effects are related
to age of the patient, duration of the disease, or salt-
restricted diet, or whether there appeared to be no reason
at all for their occurrence.

DR. KAMMERER: Unfortunately, these have not yet
been analysed from a statistical standpoint, but I think
they may well show significant differences in these various
categories.

DR. ROBERT W. QUINN (Nashville, Tenn.): I should like
to ask Dr. Mainland why a group that received no treat-
ment whatever was not also studied.

DR. MCEWEN: I will answer that for Dr. Mainland,
if I may. The decision of the committee at the beginning
was that it would not attempt to make a comparison of
one form of treatment with another. In the opinion of the
committee, such a comparison would be valid or per-
missible only in a forward-going study in which all the
patients were observed according to reasonably uniform
conditions, such as is being done in the United Kingdom
study.

This study is only a survey, and that it was based on an
analysis of data which had already been collected during
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ANNALS OF THE RHEUMATIC DISEASES
the previous 3 years. It was impossible for us to go back
and' set up uniform conditions for comparisons of that
kind.

DR. J. J. R. DuTHIE (Edinburgh, Scotland): Has the
committee reached any decision that it is now necessary
to do that ?

DR. MCEWEN: That is a question which the com-
mittee has to make up its mind about, at a meeting
tomorrow. The United Kingdom study is bound to have
a very definite effect on the attitude of the committee.
Among the various reasons for undertaking this study,
which Dr. Mainland outlined, was to help decide whether
a forward-going study of the type now going on in the
United Kingdom should be carried out. Two other
reasons for undertaking the study will, I hope, also prove
to be useful:

One was to get together information about a larger
number of patients than would be available in any one
clinic. This will undoubtedly prove valuable, and the
larger number will include variants of rheumatoid
arthritis, as well as typical patients with peripheral joint
involvement.

We also hope to develop an established procedure
which may be adapted to the evaluation of other agents
that may be considered in the future. There is certainly
need for a method of arriving at a quicker decision on
new therapeutic agents.

DR. W. PAUL HOLBROOK (Tucson, Ariz.): At the end
of 24 months' observation, a higher percentage were in
Grade I improvement than were after the 6-months'
period. I cannot help but feel that this is due to some
chance selection of patients, and I think the statisticians
probably should try to work that out, because I doubt
that there is a single man in the room who believes that,
if you put fifty or one hundred patients on cortisone
to-day, more of them would be in Grade I in 24 months'
time than would be in 3 or 4 months from now, let
alone 6. It has been our experience that the highest
number of Grade I improvements occurs within the first
6 months, and that there are many fewer at the end of
24 months. I call that to your attention for some future
explanation.

DR. McEWEN: Dr. Freyberg, will you answer that?

DR. FREYBERG: Dr. Holbrook is calling attention to
the apparent increase in the percentages of patients in
both Group A and Group C who were observed to
exhibit Grade I response (complete remission) after an
observation period of 24 months, as compared with the
much smaller percentage of patients in these two groups
who showed Grade I response after 6 months from the
beginning of cortisone therapy. Bear in mind that at the
end of 6 months about 90 per cent. of the patients were
continuing to receive cortisone. Of those observed at the
end of 24 months from the start of treatment, only about
60 per cent. of the original group were still receiving
cortisone.

Now, the number of patients in Group A was 82 at
the end of 6 months, and 45 at the end of 24 months.
The number of patients in Group C was 268 at the end of
6 months, and 159 at the end of 24 months. I believe that
when the difference in those numbers is analysed, it will
help to explain some of the differences in the percentages
of Grade I response after different periods of time.

DR. BuNIM: Since there is so much interest in the
difference in these two groups, at 6 months and 24 months,
I think it might be well to consider this possible explana-
tion. From the group of patients who have been carried
for 24 months on cortisone, there have been deleted
already, most likely, those who did very poorly and those
who were not getting sufficient benefit from cortisone to
warrant the continuation of the drug. That, therefore,
eliminates the unfavourable cases, and might also explain
why the number of patients who did worse, is smaller at
the end of 24 months than at the end of 6 months. For the
same reason, at the end of 24 months there was a higher
percentage of patients who did very well than there was
at the end of 6 months. This also brings out one of the
indications for continuing cortisone for long periods in
patients who do well on safe small doses without develop-
ing unfavourable toxic effects.

DR. FREYBERG: A word of caution as to how these
data have been analysed. The different times of obser-
vation (6, 12, 18, and 24 months) refer to the period of
observation of the patient from the beginning of cortisone.
They do not necessarily indicate that the patients were
still continuing to receive cortisone at that time.
There are a large number of factors that may con-

tribute to explaining these differences that you see in the
columns, but neither I nor the committee as a group is
able to make any statement of explanation at present.

DR. MAINLAND: I think it should be pointed out also
that this picture does not include patients who left the
study.

DR. DONALD F. HILL (Tucson, Ariz.): How many
patients remained in remission after withdrawal of
cortisone, and for how long?

DR. ZIFF: I don't think we have that kind of data. We
know the percentage of patients who were stopped for
favourable and unfavourable reasons, but we have not
worked out the percentage that remained in remission.

DR. MCEWEN: We do know that there was no change
in grade in sixteen of the 41 patients who went into
partial remission. Twelve subsequently reverted to a
worse grade, but that is far from saying how long they
remained in partial remission.

QUEsTION: What do you mean by "remission"? Does
that mean they have no stiffness?

DR. McEwEN: For complete remission there had to be
a Grade I response: that is, a complete absence of all

336

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.12.4.317 on 1 D

ecem
ber 1953. D

ow
nloaded from

 

http://ard.bmj.com/


AMERICAN RHEUMATISM ASSOCIATION
evidences of activity of the rheumatoid process. It is
fairly obvious that this was not so in every case, because
on some of the charts on which the individual observer
recorded that the patient had gone into "complete
remission", he called it a Grade II response. There were
a few cases like that which did not exactly fit. This is one
of the follow-up tasks which Miss Lingg will now under-
take; namely, writing to inquire about individual patients
concerning whom there is a doubtful statement on the
chart.

DR. W. PAUL HOLBROOK (Tucson, Ariz.): May I sug-
gest to the statisticians that I think many of the men
attending this meeting next year would like some kind
of figure to show what has happened, at the end of 2 or
3 years, to 100, or 500, or 1,000 patients that are put on
cortisone-in other words, a picture of the number of
successes in relation to the total number, which we cannot
obtain from the present data.

DR. McEWEN: I am sure that the committee would
welcome any suggestions. It is all too obvious that the
present data are only preliminary. The study will go on,
and much additional data can be obtained from the
material already in hand or in process of compilation.
No matter how we try to get the answers to all the
questions that one would like to ask, there will still
be questions next year, for which we shall not have
thought to analyse the material. Any suggestions will be
most helpful to the committee if you will tell us about
them.

DR. H. F. KLINEFELTER, JR. (Baltimore, Md): I should
like to ask the committee if osteoporosis was a complica-
tion of long-continued cortisone therapy.

DR. MCEWEN: We have observed it, too, but it was not
one of the points that was analysed. At the present time
there are studies going on, in the U.S.A., of smaller
groups of patients, in which careful observations are
being made on osteoporosis. I think the answer will be
forthcoming, but I do not believe that we can get it out
of the data of this particular study.

DR. J. H. KELLGREN (Manchester, England): Have you
any information regarding the reasons why certain
patients were started on cortisone in the first place?
I think this may be relevant, because we all know that
rheumatoid arthritis is a disease which fluctuates, with
remissions and exacerbations over months and years.
If cortisone was started because the patient was in a stage
of exacerbation, then any subsequent follow-up will give
you some patients who would have been in remission,
and some who would have gone back to an exacerbation.
At no time are all your patients likely to be in exacer-
bation, as they might have been at the first remission.
Therefore, you may get the rather surprising state of
affairs in which patients in whom cortisone was stopped
for unfavourable reasons were still, on average, better
than they had been before treatment was started, even
a long time after the cortisone had been stopped.

DR. MCEWEN: What Dr. Kellgren said is correct.
It is a point that influences data collected on the thera-
peutic value of any agent in a disease which is subject
to ups and downs.

DR. FREYBERG: I want to re-emphasize in conclusion
that the committee must caution the listeners that this is
a collection of data and an analysis, and that we should
not try to read too much into it.

DR. McEWEN: It was not easy to put old data of this
sort together, but I hope that in the end the results will
prove worth the effort. I must again say that Miss Lingg
has borne the brunt of the work up to now, and the
committee offers her its thanks.

At this point in the proceedings the chair was taken by
the new President, Dr. Charles Ragan.

Vascularity of the Early Subcutaneous Nodule of Rheuma-
toid Arthritis. By L. SOKOLOFF and R. T. MCCLUSKEY,
New York, N.Y., and JOSEPH J. BuNIM, Bethesda, Md.

The mature subcutaneous nodule of rheumatoid
arthritis is an indolent lesion of which large amounts of
necrotic detritus and scar tissue are the dominant com-
ponents. In the early stages of its development, however,
the nodule is highly vascular.

Seven cases illustrate four principal features of interest:

(1) Proliferation of vascular granulation tissue appears
to be an early and integral feature of the develop-
ment of the nodule.

(2) In several instances, it has been possible to demon-
strate that the characteristic processes of necrosis
and the formation of palisades of radially arranged,
elongate cells occur about preformed as well as
newly proliferated vessels. The necrosis at the
periphery of the granulation tissue suggests that
the process is a centrifugal one with respect to the
vessels. The fact that the process of necrosis
apparently follows the planes of the connective
tissue about the vessels suggest that the necrosis-
producing agent is fluidborne into them from the
vessels.

(3) Inflammatory changes and necrosis may be seen
within the vessels in these nodules and in the
adjacent subcutaneous tissue.

(4) In several instances, the vascular lesions in the
nodules occurred in individuals in whom it was
possible to demonstrate the presence of similar
arteritic lesions in striated muscle and synovial
membrane.

These findings suggest that the blood vessels play a
special role in the pathogenesis of the subcutaneous
nodule, and that the occurrence of vascular lesions in the
nodules is a local manifestation of a more generalized,
specific rheumatoid arteritis.

Discussion.-DR. JOHANNES P. KULKA (Boston, Mass.):
For several years we have been concentrating on collecting
early rheumatoid lesions, and we were fortunate in
obtaining six subcutaneous nodules which had been
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excised within one week after they had become clinically
apparent. Our findings bear out Dr. Sokoloff's suggestion
that the systemic vascular changes of rheumatoid
arthritis play a special role in the development of the
nodules.

Dr. Sokoloff mentioned that the focal nature of the
vascular lesions is one point favouring their specific
origin. We found in a nodule of 4 to 6 days' clinical
duration necrosis limited to a few adjacent cells in the
wall of an artery. It is difficult to explain a lesion of such
focal character as resulting from a non-specific secondary
process.

In a nodule of 3 to 4 days' clinical duration, which
came on during reduction of cortisone therapy, the
dominant microscopic change was an intense angiitis
with neutrophil infiltration of many minute vessels and
the perivascular connective tissue.

In a nodule of 4 days' clinical duration the inflam-
mation was confined almost entirely to blood vessels
which, on serial section, turned out to be mostly venules.
The patient had some unusually acute systemic mani-
festations and the diagnosis of rheumatoid arthritis was
not fully established, but we have seen an identical
venulitis in several entirely typical cases.
We owe a nodule thought to be of only I or 2 days'

clinical duration to the alertness and co-operative effort
of Dr. Howard Weinberger. Here there was a fairly well
demarcated region, with the "geographic" outline
typical of the focal necroses in fully developed rheuma-
toid nodules. In this instance, however, there was little
or no necrosis and the region was characterized by
oedema, deposition of fibrin-like material, and intense
proliferation of fixed cells. In contrast to the surrounding
hyperaemic connective tissue this region was relatively
avascular and some of the vessels were thrombosed.
These regions that later on become necrotic, develop

an intense oedema, some of it relatively poor in protein,
while in other regions fibrin is found. The blood vessels
were relatively scarce in the central region, perhaps
because they were spread apart by the oedema of the
accumulating exudate.
Under a higher-power microscope we can see how an

intense proliferation begins in these areas of oedema.
There were as many as three or four mitotic figures for a
high-powered field, and these regions seemed to be
proliferating at the rate at which sarcoma proliferates.

At this stage the fibrin looks like typical fibrin, and has
not yet assumed the amorphous appearance of fibrinoid.

In this same early lesion the cells were protected right
round the vessels. As long as the vessel is patent a few
cells seem to remain alive around it, whereas once the
vessel is occluded by thrombosis, it becomes the centre
of the necrotic focus. This suggests that the necrosis is
produced by ischaemia; where the ischaemia is kept at a
minimum because the vessel is still partly patent, the
cells seem to be protected.

DR. JAMES F. RINEHART (Saii Fr-anicisco, Calif.): This
report is of considerable interest as I had been hoping to
see some of the really early nodules of rheumatoid
arthritis. I think the early change gives a clue not only to
the histogenesis but also to the pathogenesis of the
disease process. This substantiates ideas that I have had
in the past that the lesion is primarily vascular. I think
these acute necrotizing lesions are probably not constant
or consistently found, but a less intense lesion leading to
vascular occlusion is probably much more frequent.

These typical rheumatoid nodules with large zones of
necrosis with palisading of cells at the border are really
late lesions, and probably represent a degeneration of
the connective tissue that has been formed during the
process. To the pathologist, the necrotic zones in the
classical nodule are very reminiscent of the gumma of
syphilis, in which it is generally agreed that the necrosis
results from vascular occlusion. It is much more impor-
tant to spend time on the early nodules of rheumatoid
arthritis than on the advanced phases of the disease.

DR. SHELDON SCHWARTZ (Qiueen's Village, N.Y.): It
seems you have to be pretty sharp to pick up a nodule of
such small size only one or two days' old. Typically one
looks about the olecranon process for such a nodule.
Do you feel this to be part of a generalized vasculitis, or
know why nodules are so frequently found at this site?

DR. SOKOLOFF: If there is a morphological change that
precedes the formation of the granulation tissue, we have
not been able to ascertain its precise character other than
that there appears to be a degree of oedema in the con-
nective tissues. We have not been able to demonstrate
with toluidine blue the so-called micunous, oedematous
character described in rheumatic fever. We did not take
special precautions to preserve metachromatic material
with appropriate fixatives. That there is indeed an amount
of metachromatic material in the areas involved in
necrosis in the rheumatoid nodule, has been demon-
strated by Drs Altschuler and Angevine. It is true that
necrosis is not always seen in these vessels, but their
association with the oedema in early stages of the lesion
would provide an angiitic background for exudation in
the development of oedema.

I don't know why, Dr. Schwartz, the nodules are
located in the subcutaneous tissue in the region of the
olecranon process. I suspect pressure, protracted shearing
of some sort, traumatizes the vessels in a special way in
each site. Why rheumatoid nodules have different
locations from rheumatic fever nodules, which have so
many similarities to the early rheumatoid lesions is a
matter for speculation. Perhaps there are differences in
the types of pressure exerted in the two types of patient,
and perhaps, too, there are differences in the types of
vessels of which we are unaware.

Histochemical Observations in Rheumatic Fever. By
JAMES F. RINEHART, San Francisco, Calif.

Methods of histological demonstration of mucopoly-
saccharides or mucoproteins have enabled a more critical
analysis of the early changes in rheumatic fever. Three
histochemical methods have been applied in this study.
One utilizes the colloidal iron, cochineal-fuchsin method.
The second applies the Schiff reaction in combination
with colloidal iron. The third is a fuchsin-aldehyde
technique which stains sulphated mucopolysaccharides
and other insoluble sulphur-containing substances.
Utilization of the several methods enables clear differen-
tiation of the various elements of connective tissue.

Tissues involved in rheumatic fever have a high muco-
polysaccharide component, a portion of which appears
to be sulphated.
The early rheumatic injury of the heart valves and
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heart muscle involves a swelling of such substances.
The "fibrinoid" changes appear to consist of fibrin and
possibly other elements of blood proteins which have
seeped into the mucoid material.
The implication of the morphological observations in

the pathogenesis of rheumatic fever is briefly considered.

DR. B. Z. RAPAPORT (Chicago, Ill.): One should not
permit this beautiful work to go by without some word
about the importance of the study of the ground sub-
stance.

I should like to ask Dr. Rinehart what fixative was
used in his preparations.

It has been our experience that the Altman-Gersh
method of freezing and drying is preferable to the usual
chemical fixatives because of the solubility of the muco-
polysaccharides in the water of the fixative.

In a recent study of the ground substance of the nasal
mucosa of hay fever patients before and after ACTH
therapy, we found definite changes in the ground sub-
stance, the sub-epithelial, and the pericapillary basement
membranes. If one used routine stains which do not
demonstrate mucoproteins no histological differences
were found in the tissues after treatment with ACTH.
The Hotchkiss-McMannus stain demonstrated effects
that could be attributed to condensation of muco-
proteins of the ground substances and of the basement
membranes of the sub-epithelial and pericapillary regions.
These changes in the density of the basement membranes
may indicate a part of the mechanism of improvement in
allergy following the use of ACTH.

DR. KARL MEYER (New York, N. Y.): There is no
question about the importance and the timeliness of such
studies as Dr. Rinehart's. I wonder whether he has an
explanation for this almost complete removal of the
staining material by testicular hyaluronidase. In the heart
valve, as well as in other loose connective tissue, we find
at least two types, and possibly three different poly-
saccharides present; the one we call chondroitin B, the
second chondroitin sulphate C, and the third is a
fraction which resembles hyaluronic acid, although the
quantity is small. Two of these (chondroitin sulphate C
and this hyaluronic acid-like material) are digested by
testicular hyaluronidase. The other is completely resistant,
and this material is almost completely removed by testi-
cular hyaluronidase, as Dr. Rinehart showed.

CHAIRMAN: I should like to ask how long this material
was incubated in testing for hyaluronidase.

DR. RINEHART: Fortunately fixation for the colloidal
iron technique is satisfactory with 10 per cent. formalin.
Most of the material we studied was dug out of the files
of the more active early cases of rheumatic fever. Using
the toluidine blue metachromatic reaction one is apt to
lose the metachromatic staining unless one is fussy about
fixation and other features. Mercury bichloride will
apparently stabilize the material to a considerable extent.
There is also no doubt that the mucoid material acts

as a cement substance in blood vessels. A similar sub-
stance lies between muscle cells in most small arteries.
The ground substance also forms, in part a support for
the smaller blood vessels. I think the injury is to small
blood vessels as well as to the interstitial mucoids.

I don't know why this material for the most part seems
to have been removed by hyaluronidase. It may be that
testicular hyaluronidase would not remove all the normal

substance, while it might remove some of this that has
been injured or partly depolymerized. It is a question
that we should look into.

I cannot answer Dr. Ragan's question precisely. Some
of this material was incubated for 2 or 3 hours, and some
for as long as 24 hours.

Hyaluronidase of Animal and Bacterial Origin. By KARL
MEYER, ALFRED LINKER, and BERNARD WEISSMANN,
New York, N.Y.

Two distinct types of hyaluronidase have been recog-
nized. We propose to call these animal or hyaluronidase
A, and bacterial or hyaluronidase B. Both hydrolyse
the hexosaminidic bonds of certain acid mucopoly-
saccharides, notably hyaluronic acid. In hyaluronidase A,
the substrate affinity varies with the molecular weight.
Testicular and snake venom hyaluronidases are examples
of type A, the coccal and Cl. Welchii hyaluronidases are
of type B. The end-product on prolonged hydrolysis of
hyaluronic acid with hyaluronidase A is mainly a tetra-
saccharide, accompanied by less than 10 per cent. of a
disaccharide. The same disaccharide is obtained by N-
acetylation of hyalobiuronic acid obtained by acid
cleavage of hyaluronic acid, and is thus shown to be the
repeating unit of the hyaluronic acid molecule. The end-
product of the action of hyaluronidase B is a disaccharide
(disaccharide B) markedly different in chemical and
physical properties from the normal disaccharide.
Disaccharide B contains one equivalent of d-glucosamine
(isolated as the hydrochloride), an N-acetyl group, and
one equivalent of uronic acid as determined by colour
reactions and CO2 evolution. Hyaluronidase B hydrolyses
the tetrasaccharide (produced by hyaluronidase A), and
yields one mole of normal disaccharide and one of
disaccharide B. It is concluded from this and from other
experiments that the action of hyaluronidase B consists
of hydrolysis of hexosaminidic bonds accompanied by
structural modification, probably of the uronic acid
residue. The same reaction occurs when hyaluronidase B
acts on partly desulphated chondroitin sulphate. It
appears possible that the modified groupings produced by
hyaluronidase B in vitro may also be produced in vivo
when an enzyme from infected foci reaches connective
tissues.

Discussion.-DR. JAMEs F. RINEHART (San Francisco,
Calif.): We should all be grateful to Dr. Meyer for this
very basic work, it was largely this that started the ball
rolling in what I think is the right direction.
The peculiar susceptibility, the peculiar relation of

rheumatic fever to the haemolytic streptococcus is
probably linked in some way to peculiar enzymatic and
substrate reactions.
DR. ROBERT W. QUINN (Nashville, Tenn.): Does

Dr. Meyer know whether any of these breakdown
products are antigenic or can be made antigenic with the
streptococcus.

DR. MEYER: We have prepared enzymatic digests,
using a very short incubation period or very low enzyme
concentrations and then fractionating the high molecular
fractions. Thus far we have no data on the antigenicity
of these fractions, which we want to study in human
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subjects. There is naturally some reluctance to do this in
patients.

Connective Tissue Studies in relation to Rheumatoid
Disease. By J. H. KELLGREN, Manchester, England
(by invitation).

Isotope studies of collagen metabolism in the rat, using
C14 labelled glycine, have been completed by Dr. Slack
of our research centre in co-operation with Dr. Neuberger
of the National Institute of Medical Research. These
studies suggest that collagens as a group have a very low
turn-over, thus being largely outside the metabolic pool,
and in this respect differing markedly from most other
body proteins. In the adult tissues of old animals collagen
is metabolically almost inert, while in young animals
there is a laying down of new collagen to provide for
growth and also a definite metabolic turnover. There are
also tissue differences-the turnover being greatest in
bone and least in tendon.

Although most of the connective tissue collagen and
polysaccharide appears to be "fixed" in a rather stable
complex, in certain tissues and in young animals there is
a proportion of more soluble "free" collagen and poly-
saccharide, and it may be that the metabolic activity of
the connective tissues is mostly in this component. If this
were so, the metabolic activity of "fixed" collagen is
likely to be very slight indeed.

In rheumatoid disease there are local destructive
lesions of collagenous tissues, together with some general-
ized collagenous wasting and minute spots of fibrinoid
change. Histologically a fibrinoid area shows a breaking
up of the connective tissue fibres accompanied by an
increase of amorphous material. When explored with an
x-ray beam, fibrinoid areas fail to give the diffraction
pattern of collagen, this being replaced by a diffuse ring
with a spacing of about 4* 8 A. The electron microscope
shows an increase of amorphous material and only a few
degraded collagen fibrils or none at all. The hydroxy-
prolin content of fibrinoid is also extremely low. These
findings suggest that in a fibrinoid focus the collagen has
been lost and replaced by amorphous material which
may be in the nature of a glycoprotein.
The main function of the connective tissues which form

the supporting system of the body is to resist mechanical
forces. This is achieved by maintaining a rather stable
collagen polysaccharide complex, and any reduction of
the stability of this complex is likely to lead to excessive
connective tissue breakdown.

Discussion.-DR. WILLIAM S. CLARK (Cleveland, Ohio):
In doing metabolic studies we have also been interested
in this problem of the turnover of collagen, and of trying
to determine whether it would be possible by balance
studies to make similar calculations. Such studies are
obviously not nearly so precise. Benedict showed years
ago that a starving man will excrete nitrogen, sulphur,
and phosphorus in proportion to the ratios of nitrogen,
sulphur, and phosphorus in collagen free muscle. Many
patients with rheumatoid arthritis are found to be in
negative nitrogen balance. Calculation of a large pool of
metabolic data on a number of such patients has shown
that the ratio of nitrogen losses to phosphorus and

sulphur is similar to or less than the ratios during fasting.
Since sulphur and phosphorus are not known to be
components of collagen. it would seem that there is no
gross breakdown of collagen in rheumatoid arthritis by
such methods of measurement. I should like to ask,
incidentally, whether Dr. Kellgren has done any star-
vation studies to determine whether nutrition or the state
of nutrition would alter the turnover.

DR. GEORGE G. HAYDU (New York, N. Y.): Dr.
Kellgren's paper shows that collagen, not being in the
same relation to metabolism as are other tissues, is most
vulnerable. When some general metabolic derangement
constitutes a quantitative change to other tissues, this
same derangement could make a vital difference to
collagen and the connective tissue.
We were able to obtain some evidence that in rheuma-

toid arthritis the metabolism of amino acids does not
proceed normally, especially at the point of oxidative
phosphorylation. The oxidation of substances of the
tricarboxylic acid cycle, to which amino acids contribute,
is retarded, because coupled phosphorylation in rheuma-
toid arthritis is too strict. This may account for an
alteration in kind in the connective tissue, while it may
mean just a quantitative change in the tissues generally.

I should also like to call attention to the work of
Umbreit and Tonhazy (1949),* who have shown that
only one amino acid (hydroxyproline) is under the
direct control of cortisone at oxidation.

DR. MORRIS ZIFF (New York, N. Y.): When Neuberger,
Perrone, and Slack (1951)t published their paper on the
lack of turnover of collagen in rat-tail tendon, it was
thought this might in part be due to the fact that the
tail was just an avascular appendage, but now Dr. Kell-
gren has shown that liver and skin do not turn over
either, and these are not avascular tissues.

I should like to ask Dr. Kellgren what he meant by
procollagen, and the more soluble fractions of collagen.
At a discussion at a recent session of this society on

the absence of hydroxyproline in fibrinoid it was sug-
gested that fibrinoid is not of collagenous origin. Doubt
was also raised that collagen was degraded significantly
in "collagen disease". To-day the papers by Drs Sokoloff,
Kulka, and Kellgren seem to point in this direction.

Like Dr. Clark, we have studied the excretion of
hydroxyproline in patients with rheumatic diseases to get
at the possibility of the breakdown of collagen in another
way. As he did with phosphorus and nitrogen excretion,
we have observed little difference between rheumatic and
control subjects in the amount of hydroxyproline
excreted, indicating perhaps again that breakdown of
collagen does not occur to a significant extent in the
rheumatic diseases.

CHAIRMAN: I should like to ask Dr. Kellgren if his
method for isolating collagen was the Lowrey method,
and whether it included reticulin?

DR. KELLGREN: In considering whether or not there is
breakdown of collagen, I think we must think in terms of
time relationships. It is true that the active rheumatoid
perhaps loses 2 or 3 stones over a period of months, but
there is not the slightest doubt that the vast majority of
that weight loss is not due to loss of collagen, because it
is total body wasting. On the other hand, there is some-

* Umbreit, W. W., and Tonhazy, N. E. (1949). J. Bact., 58, 769.
t Neuberger, A., Perrone, J. C., and Slack, H. G. B. (1951).

Biochem. J., 49, 199.
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sting peculiar about the rheumatoid patient if you look
at him simply at the clinical level. It is, after all, his
joints and his bones and his tendons and the dermis of
his skin which tend to disappear-more so than in
patients who waste from other diseases. So that over
a period of years there would appear to be some loss of
the collagenous structures; but it may not be possible
to show this in metabolic studies in man.
There is no real evidence of a primary dissolution of

collagen, and I am not going to defend that thesis. I am
only throwing out an idea which may or may not be
usefully followed up.
We have not as yet done starvation experiments to see

whether they will alter the collagen turnover in the rats,
and I think that is an experiment which should be made.
The so-called procollagen fractions are those which

can be extracted from tissues by phosphate and citrate
buffers. This work was done at the National Institute of
Medical Research, and part of it has already been pub-
lished in the Biochemical Journal.
Whether hydroxyproline is excreted in the urine is

another question. Hydroxyproline may be metabolized
or perhaps the kidney does not let it out. In our initial
studies, the soluble proteins were extracted with 20 per
cent. urea. The fibrous residue contains small quantities
of elastin, but this is left behind in the second stage when
the collagen is converted to gelatin by boiling.

Determination of C-reactive Protein in Serum as a Guide
to the Treatment and Management of Rheumatic
Fever. By GENE H. STOLLERMAN, SAMUEL GLICK, and
DALI J. PATEL, Irvington-on-Hudson, N.Y.

The behaviour of C-reactive protein (CRP) in the sera
of sixty patients with acute rheumatic fever who were
treated with cortisone, ACTH, and salicylates was
studied. The CRP determination was found to be one of
the most sensitive and reliable laboratory tests available
for the detection of rheumatic activity and as a guide to
the treatment and management of patients with rheumatic
fever. A positive test for CRP is always associated with
acute inflammatory disease and is presumptive evidence of
rheumatic activity in the absence of other demonstrable
causes of inflammation. However, "pure" chorea,
erythema marginatum, subcutaneous nodules, and
auricular myocardial Aschoff nodules may occur as
isolated manifestations of the rheumatic process in the
absence of a positive test for CRP. In addition, the test
for CRP may be negative between cycles of rheumatic
activity, and in the interval between a streptococcal
infection and the onset of a rheumatic attack.

Reversal of a positive CRP to negative was found to be
a helpful guide to evaluating the relative efficiency of the
suppressive effect of cortisone and salicylates on the
rheumatic process. Experiments have been done which
lend support to the clinical impression that cortisone and
ACTH do not suppress CRP directly (in contrast to the
ESR), but more likely accomplish its reversal secondarily
through suppression of the inflammatory state.
The CRP and the erythrocyte sedimentation rate

(ESR) usually behave in parallel fashion. In the presence
of congestive heart failure, however, the ESR may fall to
normal values, whereas the CRP is not reversed. Con-
versely, disappearance of CRP from the serum usually

indicates subsidence of the acute inflammatory process
even though the ESR may remain elevated for prolonged
periods.

Discussion.-DR. E. E. FIsCHEL (New York, N. Y.):
There are about a dozen tests for rheumatic activity, or
rather for non-specific inflammatory activity which may
be positive in a variety of inflammatory states, not
necessarily bacterial or postbacterial. At one time or
another in the course of inflammatory reaction, several
of these tests may be somewhat more sensitive than others.
We have been studying four such tests simultaneously,

two types of sedimentation rate (Westergren; Wintrobe;
C-reactive protein, through the generosity of Drs Wood
and McCarty; and serum complement), and we are
finding decided variability at different stages of the disease.
For general purposes, the crude sedimentation rate is still
the most feasible test, and in some instances of rebound,
of myocardial infarction, or of other inflammatory con-
ditions, a change in sedimentation rate may be detected
before the occurrence of C-reactive protein.
We have been concerned about the misinterpretation

of the effect of hormones on these tests. The hormone
affects, primarily, the inflammatory reaction and not
the sedimentation rate indirectly, as has been implied.
All the tests for inflammatory response are suppressed by
hormone through suppression of the inflammation. A
considered interpretation of this should not detract from
the use and importance of these tests. Non-specific as they
are for the diagnosis of rheumatic fever, they are specific
for the presence of inflammatory reaction.

DR. GLICK: Cortisone may depress an elevated sedi-
mentation rate because of its ability to diminish plasma
concentrations of globulin and fibrinogen. We have been
administering intravenous typhoid vaccine to a group of
patients with Sydenham's chorea, and we find that along
with the febrile reaction such patients manifest an elevated
sedimentation rate and a positive test for C-reactive
protein. If these patients are treated with cortisone or
ACTH before, during, and after the administration of
typhoid vaccine, the erythrocyte sedimentation rate will
frequently remain well within normal limits, but the
appearance of C-reactive protein cannot be suppressed.
This would suggest that in the presence of an inflam-
matory process treated with cortisone or ACTH, the
disappearance of C-reactive protein from the patient's
serum would reflect a subsidence of the underlying
pathology rather than a change in the metabolic processes
concerned with the formation of C-reactive protein.

Effect of Early Short-Term Hormone Therapy in Active
Rheumatic Carditis. By MAY G. WILsoN, HELEN N.
HELPER, ROSE LUBSCHEZ, KATHARINE HAIN, and
NATHAN EPSTEIN, New York, N.Y.

Active rheumatic carditis is a self-limiting process. The
cardiac damage sustained in any one attack depends on
the duration and severity of the inflammatory process.
It was therefore considered that if the acute inflammatory
phase of active rheumatic carditis could be terminated by
the use of hormone therapy before irreversible damage
occurred, permanent cardiac damage nmight be prevented
or minimized. This would obviously require therapy as
early as possible after the onset of demonstrable active
carditis. Because the duration of active carditis is variable,

341

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.12.4.317 on 1 D

ecem
ber 1953. D

ow
nloaded from

 

http://ard.bmj.com/


ANNALS OF THE RHEUMATIC DISEASES
an evaluation of the effect of ACTH or cortisone would
be simplified by restricting the treatment to a short
period. This report presents the results of administering
ACTH and cortisone for an average period of 7 days in
33 patients during forty attacks of rheumatic fever.

Early administration of sufficient hormone therapy
resulted in the arrest of progressive symptoms and signs
of active carditis during the week of therapy. In the
majority of patients there was termination of the attack
with reversal of chamber enlargement and a return of the
normal cardiac reserve without overt clinical evidence of
increased cardiac damage. Recurrences were infrequent.
Patients were ambulatory 2-3 weeks following onset and
have so far maintained their cardiac status 6 months to
3 years since therapy.

It is concluded that early administration of short-term
hormone therapy favourably alters the natural course of
active carditis by arresting the inflammatory process
before irreversible cardiac damage has occurred.
Observations on ACTH and Cortisone Therapy in

Rheumatic Carditis. By ANN G. KUTrNER and
JANET S. BALDWIN, New York, N.Y.

It is now established that the acute symptoms of
rheumatic fever (polyarthritis, fever, and "toxicity")
usually respond promptly to ACTH or cortisone. At
the present time, however, two important questions
remain unanswered:

(1) do these hormones actually terminate the rheu-
matic process, or is the improvement in the joint
manifestations and in the general condition of the
patient due to the suppression of the inflammatory
reaction evoked by the rheumatic agent?

(2) is the ultimate scarring of the myocardium and the
cardiac valves decreased by suppressing the inflam-
matory response, or does the rheumatic stimulus
continue to cause tissue damage until it subsides in
the natural course of the disease, even if the
oedema and cellular reaction is inhibited?

It will be years before the second question can be
definitely answered.

In an attempt to answer the first question ten children
developing unequivocal clinical signs of carditis within
2 weeks or less of the onset of their first attack of rheu-
matic fever were treated with ACTH or cortisone.
Therapy was given for a minimum of 3 and a maximum of
8 weeks. Three children received ACTH, two were given
ACTH and cortisone, and five received cortisone.
At the present time seven of these ten children are

considered to have organic heart disease. Hormone
therapy did not uniformly prevent cardiac damage in
patients with carditis treated within 2 weeks or less of the
onset of their first rheumatic attack.
Cortisone Therapy in Initial Attacks of Rheumatic Carditis.

By LAWRENCE GREENMAN, F. A. WEIGAND, and
T. S. DANOWSKI, Pittsburgh, Pa.

Cortisone was given to 48 children, 3 9 to 15-4 years
old, in their initial attack of rheumatic carditis, with diets
rigidly limited in sodium and high in potassium, penicillin,
and bed rest. The majority received cortisone orally for
8 weeks (300 mg. per day in divided doses for 6 weeks,
and in decreasing amounts for another 2 weeks). Therapy

was further prolonged if rheumatic activity persisted. All
but four patients were observed for from 4 to 36 months.
Ten of twelve children treated within 2 weeks of onset

now have normal hearts. Before therapy five had cardiac
enlargement and congestive failure, one pericarditis,
eleven mitral systolic, and two aortic diastolic murmurs.

Sixteen of the 23 treated between the 2nd and 6th
weeks have normal hearts. At onset twelve had cardiac
enlargement, eight congestive failure, three pericarditis,
22 mitral systolic, two mitral diastolic, and one aortic
diastolic bruits.
Only one of the thirteen treated 6 weeks after onset

now has a normal heart. Before therapy eleven had
cardiac enlargement, seven congestive failure, two peri-
carditis, thirteen mitral systolic, three mitral diastolic,
and three aortic diastolic murmurs.
Murmurs disappeared within 2 weeks in 11 per cent. of

those who developed normal hearts, and within 7 weeks
in 85 per cent. Reactivation occurred in two patients
treated for 56 days, and in three treated for a lesser time.
Cardiac enlargement impaired prognosis.
The data indicate that cortisone in adequate amounts

under the regimen employed may prevent cardiac
abnormalities in patients without previous heart damage
if it is given within 6, and especially within 2, weeks of
onset.

Discussion.-DR. B. F. MASSELL (Boston, Mass.):
These three papers illustrate the fact that to-day there is
still no unanimity of opinion regarding the value of corti-
sone and ACTH in the treatment of rheumatic fever.
It is also apparent that there is no agreement regarding
optimum dosage and length of treatment with hormones.
Some of the differences in the results of therapy

reported this morning may be related to variations in
criteria accepted by the investigators for active rheumatic
fever and for cardiac involvement, and to variations in
severity of the rheumatic process in the patients observed
in the three medical centres-but it is also quite possible
that the results are related to the variations in hormone
dosage and duration of treatment.
Fundamental to the problem of the therapeutic value

of the hormones is the degree to which these hormones are
capable of suppressing the rheumatic inflammatory
process in the heart. Since it is often very difficult to
observe the changes which are taking place in the heart,
we at the House of the Good Samaritan are conducting
a study of the effect of ACTH and cortisone on the
clinical course of subcutaneous nodules.
Nodules were selected for the study because in our

experience 95 per cent. of patients with nodules develop
rheumatic valvular disease, and because the microscopic
architecture of the nodule is very similar to that of the
rheumatic inflammatory lesions in the heart.

If the course of the nodules can be accepted as an
indication of what is happening to the rheumatic inflam-
matory process, then it must be concluded that cortisone
and ACTH can suppress this process to a high degree.

It further follows that if the inflammatory process can
be suppressed in that way early in an attack of rheumatic
fever and can be suppressed until the attack is over,
then hormone therapy properly administered should be
useful for preventing or reducing the amount of per-
manent heart damage that can result from rheumatic
fever.
These considerations are consistent with the obser-
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vations by Dr. Greenman and his associates that heart
damage can be prevented by early hormone treatment of
rheumatic fever and by the use of sufficiently large doses
of the hormones over a sufficiently long period.

Dosage, duration of treatment, and the need for
early treatment are all important questions. Promptness
in beginning treatment may well be a matter not of weeks
but of days. To waiting until signs of a significant degree
of carditis are present before beginning therapy is in my
opinion comparable to shutting the barndoor after the
horse has run away.

DR. EDWARD E. FISCHEL (New York, N. Y.): The very
diversity of these three papers is evidence that little can be
stated categorically about striking beneficial results.
None of them included a control series. By control, I do
not mean experience in the literatuLre or experience in the
past at the same institution, but randomly selected or
alternating cases.

In our own experience, and I know in that of Dr.
Kuttner, Dr. Massell, and several other investigators,
a randomly selected series of patients treated with sali-
cylate or with the two hormone preparations were
observed. No striking difference was seen among the
three treatment groups when a large variety of signs and
symptoms and all the usual criteria of rheumatic fever
are followed. A preliminary report of the Co-operative
Study on Rheumatic Fever was presented to this Society
last year with substantially this result. There are, of
course, further tabulations in progress.

It should be stated that treatment failures and even
deaths have occurred with hormones, as they have with
salicylates, as might be expected in a disease as variable
as rheumatic fever. It is obvious that maximum illness
cannot be treated. After all, treatment failures have been
observed with pneumococcus pneumonia treated with
penicillin, and I think no one will say that either sali-
cylates or the hormones are as specific for rheumatic
fever as penicillin for pneumonia. Nevertheless, certain
axiomatic conclusions are to be noted. These are that
early treatment, uninterrupted treatment, and prolonged
treatment, with any of these agents may be decidedly
beneficial in most instances.
We agree that treatment directed against the inflam-

matory process is highly desirable in acute rheumatic
fever, but we perhaps disagree as to the signs and
symptoms of rheumatic inflammation. There is no reason
to suppose that rheumatic fever in the heart is quali-
tatively different from other aspects of the disease from
the pathogenetic point of view. Heart inflammation may
be of a more subtle type than that expressed by cardiac
dilatation or murmurs, and may be reflected merelv by
a rise in temperature and sedimentation rate in the
absence of foci of clinical inflammation. These are factors
to consider in judging a clinical response. The presence of
polyarthritis and other abnormalities which follow a
streptococcal infection may suggest that cardiac inflam-
mation is also present, and microscopic observation
would probably reveal it. Several studies have shown that
we cannot diagnose rheumatic activity in many patients
who subsequently show "up with rheumatic heart disease,
partly because they never seek a doctor's help. Any
arbitrary definition of signs necessary to the diagnosis
does not allow for the total number of people who
probably have rheumatic fever.
The use of fluoroscopy as a diagnostic tool as well as

a criterion of improvement presents some difficulties.
Chest fluoroscopy is difficult to standardize and repro-

duce. We know nothing of the variations due to body
build, or of changes due to febrile states such as occur
even in simple pharyngitis which may cause some degree
of cardiac dilatation. Dr. Wilson's efforts in the deter-
mination of ranges of variation are to be encouraged,
but one method muist not supplant others. If clinical
improvement is to be measured, the methods must
correspond to the accepted clinical picture, or perhaps
exceed the duration of patent clinical evidences of rheu-
matic inflammation.

Similarly, the measurement of vital capacity presents
problems of training, adaptation, and incentive, as well as
variations with fatigue, malaise, fever, bed rest, and body
build. It is not solely a reflection of cardiac function, and
ranges for normal and abnormal are not well defined,
particularly in children.
With regard to the short-term hormone treatment,

several patients referred to the Presbyterian or Babies
Hospitals, after cessation of 7 to 10 days of treatment
with hormones, had serious rebounds of rheumatic
activity. In a few instances the subsequent flare-up
exceeded the severity of the presenting picture. In two
instances, where large doses of hormone and salicylate
were given, friction rubs persisted for from 10 days to
3 weeks, and both patients subsequently died. Evidences
of continued rheumatic inflammation after treatment,
such as a continued elevation of sedimentation rate or
temperature in a person who is a known rheumatic
and has no other illness should not be disregarded.

Relative to large doses of cortisone, Dr. Greenman's
results do not differ from well-treated salicylate cases
where early, adequate, and prolonged treatment has been
instituted. I re-emphasize that early treatment is axio-
matic.
The toxicity of cortisone may be outside the realm of

mere salt-and-water retention or penicillin-sensitive
infection which Dr. Greenman tried to prevent. As Dr.
Kuttner indicated, hypertension may occur. There are
also such complications as perforated viscera, thromboses,
and non-penicillin-sensitive infections which cannot be
prevented in long-term, high-dosage cortisone therapy.
We have seen decided benefit from one or other of the

antirheumatic agents at various times, and in severe cases
we are tending to employ a combination of long-term
salicylate with cortisone and corticotrophin as an adjunct
for the early suppression of inflammation. In such in-
stances we have been impressed by the apparent ability of
continued administration of salicylate to diminish the
severity of the expected rebound when the hormones
are stopped.

DR. CURRIER MCEWEN (New York, N. Y.): I should
like to comment on one of Dr. Greenman's remarks: that
is that the patient who had been ill longer fared less well
than those who had been treated within 2 weeks of ill-
ness. He very properly pointed out that conclusions
should not be drawn from a long series of cases including
patients with illness of varying duration. But the ten
patients reported by Dr. Kuttner all were treated within
2 weeks of onset of illness: so they are in that sense
comparable to Dr. Greenman's group of twelve patients.

In Dr. Kuttner's series the majority of those patients
were considered to have some evidence of organic heart
disease at the end of the treatment period and during the
follow-up phase. To be sure, six of those ten patients
were not treated according to the same regimen as
Dr. Greenman's, but, on the other hand, four were so
treated. Of those four, two apparently ended up with
Lindamaged hearts, and two did not, a result that might
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have been expected with any form of therapy or with
none.

I wonder whether part of the difference may not be
due to differences in the criteria of organic heart disease.
Perhaps some patients considered by Dr. Kuttner to have
organic heart disease, as shown by slight enlargement or
mitral valve insufficiency, might have been considered by
others to have normal hearts. That is a hazard that
cannot be overcome with our present means of measure-
ment, but it has to be taken into account.

Like Dr. Massell, I was impressed by what happens to
subcutaneous nodules. It seems reasonable to accept this
as indirect evidence of what may be going on in the
myocardium. One likes to hope that that is the case, for
any agent that can give any hope at all of suppressing the
inflammatory reaction in the myocardium is worth
using, in spite of conflicting evidence.

DR. WILLIAM R. MERCHANT (Washington, D.C.):
What was the duration of disease in the patients in
Dr. Wilson's group, and was her previous experience of
salicylate for a similar period?
DR. RUSSELL L. CECIL (New York, N. V.): I agree with

what Dr. McEwen has just said. It seems to me that this
is ultimately a question of cellular pathology. I like
Dr. Massell's study of the nodules showing that these
cellular reactions disappear under the effect of cortisone.
We cannot settle this problem until we have had a long-
range study of these lesions, what happens to them after
the patient has recovered, a year or two after the acute
attack.

All of us who are in practice are faced with the problem
of a child in his first attack of rheumatic fever. My own
feeling would be that, in view of the evidence which has
been presented, a child in his first attack of rheumatic
fever should have the benefit of cortisone therapy.

CHAIRMAN: I should like to ask Dr. Massell whether
the controlled nodules were completely controlled, or
whether the patients were on long-term salicylate?

If we start dealing with the treatment of initial attacks
early, we are going to include many patients who would
have recovered by themselves. It is the same problem
that comes up when you start treating any early disease,
and it is a difficult one to solve.

DR. WILSON: After too many years of following
patients with rheumatic heart disease, I find it very
difficult to understand why there is any question as to the
value of hormone therapy in active carditis.
To answer the specific question, in my file of over

1,500 patients who had bona fide rheumatic fever and
rheumatic carditis during their childhood, there is not
a single patient with a normal heart according to the
criteria of the Heart Association (requiring, in addition
to murmurs, cardiac chamber enlargement). Many of
these patients were on salicylate therapy. Only in the last
3 years since the advent of hormone therapy have I had
patients with rheumatic fever and active rheumatic
carditis, diagnosed clinically and confirmed by fluoro-
scopic examination, who have now no evidence of heart
enlargement. These patients were out of hospital by the
3rd week, and returned to school and remained perfectly
well, although in some non-specific laboratory evidence,
such as a rapid sedimentation rate, persisted for some
time.

I think that Dr. Fischel indicated that the additional
diagnostic criteria of active carditis, besides the routine
clinical physical examination, were questionable. Over

the past 15 years we have used routine fluoroscopy in the
posterior/anterior and oblique views on children observed
from birth: 500 to be exact. We found the incidence of
variations in normal children to be 10 per cent., observed
in 2,973 serial fluoroscopic examinations by 35 different
examiners, an average of five examiners per patient.
Two of the staff reviewed the cardiac charts of one

hundred patients and found that again, in 1,393 serial
fluoroscopic examinations done since 1932, sporadic
variations due to technique or posture occurred in less
than 10 per cent. The use of more exact criteria to detect
cardiac chamber enlargement which may not be found on
physical examination or the posterior/anterior view
should not detract from the value of such criteria.

DR. GREENMAN: I should like to add several comments
that I think are pertinent to the evaluation of our data.
In addition to the criteria previously mentioned, the
patients were followed by observation of temperature,
pulse, blood count, sedimentation rate, and serum
fractional protein. All findings were normal and remained
so after cessation of cortisone before a patient was con-
sidered well. The serum proteins have served as a more
useful index of activity of rheumatic fever than the
sedimentation rate since they were slower to return to
normal. However, no test proved completely reliable for
predicting inactivity of this illness while the patients
received cortisone.

Multiple observers assessed the cardiac status of our
children. No youngster was considered normal after
treatment if any murmur or other cardiac abnormality
was detected.
Only patients with definite carditis before therapy were

included in this series. If a systolic apical murmur was
the only evidence for carditis, it had to be Grade II or
more and transmitted towards or into the left axilla to be
considered significant.

I regret that Dr. Kuttner's data and ours are not
comparable, since she used compound F instead of
cortisone, although the amount administered was similar
in four of her patients. That may explain her high
incidence of undesirable side-effects in contrast to our
experience, since the two hormones are not identical.

DR. MASSELL: In answer to Dr. Ragan's question, the
patients who had the few and multiple nodules that took
so long to go away either received no treatment except
bed rest or were on salicylate, in doses large enough to
cause symptomatic relief. I didn't have time to mention
the fact that many of these cases who developed nodules
in the non-hormone treated group, in fact some who were
included later in the hormone-treated group, actually
developed nodules while on salicylate. It is our con-
clusion that salicylates do not influence the course of
nodules, whereas the hormones do so.

Reactivation of Rheumatic Fever following Mitral Com-
missurotomy. By Louis A. SOLOFF, JACOB ZETUCHNI,
0. HENRY JANTON, THOMAS J. E. O'NEILL, and
ROBERT P. GLOVER, Philadelphia, Pa.

Of 180 consecutive individuals who were regarded as
having clinically inactive rheumatic fever and who had
mitral commissurotomies, 68 developed within 2 to 8
weeks after operation, pain dissimilar in character and in
location from the post-operative incisural pain. Of these
68, 44 were recognized to have fever. These 44 individuals
are the basis of this report.
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The pain is variable in intensity, location, and dis-
tribution and simulates that seen in pericarditis. Fever
averages 100° to 1020 F.; it frequently outlasts pain and is
present for 10 days to 4 weeks. After an asymptomatic
interval of 2 to 4 weeks, the entire symptom-complex may
repeat itself. Our patients averaged two to three cycles,
but some had six or seven and one had fourteen. In no
instance was an independent illness or infection uncovered.
Laboratory studies were non-specific. Roentgenological
studies revealed an increase in the cardiac silhouette com-
pared with the pre-operative picture and at times a
pleural reaction. Electrocardiographic studies revealed
changes suggestive of increased myocardial abnor-
malities, pericarditis, or both.

These 44 individuals with pain and fever sub-divided
into eight groups according to the associated clinical
findings:

(I) five with fever and pain only,
(2) four with psychosis,
(3) thirteen with heart failure,
(4) twelve with arrhythmias and heart failure,
(5) three with migratory arthritis and heart failure,
(6) two with arrhythmias, migratory arthritis, and

heart failure,
(7) two with haemoptysis and heart failure,
(8) three with heart failure terminating fatally.

The prognosis is variable but is compatible even in
those with prolonged morbidity with an ultimate
improvement in myocardial function compared to the
pre-operative state (as determined by an eighteen-month
follow-up period).

Because this syndrome has not been recognized by us

after any other type of cardiac or pulmonary surgery,
because of a lack of evidence of an independent illness or

infection, because of the delayed onset and cyclic charac-
ter of this syndrome and because of associated major
abnormal cardiac phenomena, we regard it as a reactiva-
tion of rheumatic fever.

DR. JOSEPH J. BUNIM (Bethesda, Md.): Dr. Soloff
reports that about 40 per cent. of the biopsies of the
auricular appendages showed positive Aschoff bodies.
The figure is consistent with that reported by others.
I wondered whether there was any correlation in the
incidence of these positive biopsies with the occurrence
of the clinical syndrome post-operatively.

DR. E. F. TRAUT (Chicago, Ill.): I should like to have
Dr. Ragan comment upon the post-operative use of
hormones inasmuch as some proliferation of the deep
tissues is necessary and desirable in the healing of the
cardiac defect due to operation.

I am always uncertain whether I should use those
hormones in patients who have had operations, par-
ticularly those involving the viscera.

CHAIRMAN: To block the reparative process complete-
ly you need practically a lethal dose of hormone. In man
the usual dose of hormone causes delay in the appearance
of repair. We have been loathe to use massive doses of
hormone during visceral surgery, but otherwise we have
relatively little hesitation in continuing it.

We have no experience with hormone therapy during
commissurotomy operation.

DR. CURRIER MCEWEN (New York, N. Y.): Is there any
information about the antistreptolysin titre in these
patients before and after the appearance of the post-
commissurotomy febrile syndrome.
DR. CHARLES M. PLOTZ (Brooklyn, N. Y.): There is

a group in our laboratory at Mount Sinai Hospital,
headed by Dr. Elster, that is studying the antistreptolysin
test and C-reactive protein reaction in the* post-com-
missurotomy syndrome. The number of cases is still too
small, but preliminary data would seem to indicate that
during the syndrome the C-protein may be elevated in the
presence of normal antistreptolysin titre. This, of course,
is what might be expected in an inflammatory reaction
not necessarily associated with previous infection with
the beta-haemolytic streptococcus.

DR. SoLoFF: In answer to Dr. Bunim's question,
we found no correlation between biopsy of the left
auricular appendage positive for Aschoff bodies and the
post-operative syndrome which we regard as a re-activa-
tion of rheumatic fever. Our incidence of positive
biopsies in patients with the syndrome was 40- 5 per cent.,
an incidence similar to that found in patients who do not
develop it.
The biopsy obviously represents but a small fraction of

the entire heart. In two individuals who unfortunately
died after operation, Aschoff bodies were found in the
ventricular muscle, although the pre-operative biopsy of
the auricular appendage was negative for Aschoff bodies.
We share the pathologists' opinion that the incidence of
Aschoff bodies varies in different regions of the heart and
is greater in the ventricular portions of the heart than in
the auricular.
We agree with Dr. Ragan about the use of hormones,

preferring not to use them unless the patient is extremely
sick or has prolonged severe pain. We have used cortisone
and ACTH for these reasons and have seen symptomatic
improvement.
We have turned over the problem of antistreptolysin

and antihyaluronidase titres to Dr. Harris at the Chil-
dren's Hospital in Philadelphia, and yet, no definite
conclusions have been reached.

I can say, however, that in two individuals who
developed an immediate post-operative unmasking of
active rheumatic fever, as evideficed both by clinical
symptoms and by prolongation of the PR interval, that
the titres did not rise. Their titres, before and after
operation, were regarded by Dr. Harris as falling in the
intermediate or doubtful zone.
We have asked Dr. Harris whether these tests are

significant for an apparently mechanical method of
activating rheuniatic fever, in contrast to the natural
method of activation in which there is a preceding
streptococcal infection. I was interested to hear one of
the discussants say that following mitral commissur-
otomy, the C-reactive protein was elevated, but the anti-
streptolysin titre was not, for that is what I should have
expected. The sedimentation rate was always elevated.

Physiology of Articular Blood and Nerve Supply. By
ERNEST GARDNER, Detroit, Michigan.

Synovial tissue is primarily responsible for the produc-
tion of a viscous, lubricating fluid, the formation of which
is largely dependent upon the blood flowing through
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synovial tissue. This is a connective tissue, composed of
formed elements such as cells and fibres, together with
matrix or ground substance. One of its most characteristic
morphological features is a capillary network adjacent to
the joint cavity. This capillary network is derived from
blood vessels which also supply the capsule and neigh-
bouring epiphyses. In addition, there are arterioles with
heavy coats of longitudinal muscle. These are found in
the capsule and seem to be arteriovenous anastomoses;
they are important in regulating the flow of blood.

Joints are supplied by nerves which though they may
vary considerably in the manner in which they reach a
joint, may, nevertheless, supply a constant region of a
joint, any major region of a joint receiving branches from
at least two different articular nerves. The fibres in these
nerves form the following endings, which subserve a
variety of functions:

(I) Ruffinitype endings in the joint capsule, con-
cerned with proprioceptive functions.

(2) Free nerve endings in the joint capsule and in
vessel adventitia, concerned with pain.

(3) Simple endings in vessel adventitia concerned
with unknown vasosensory functions.

(4) Free endings or smooth muscle or vessels, con-
cerned with vasomotor functions.

Discussion.-DR. J. H. KELLGREN (Manchester,
England): We have never seen anything like this beautiful
presentation of anatomical and physiological studies
before in this field. Dr. Gardner has made two rather
important points which have a considerable practical
application: first is the degree of sensitivity of the capsule
as opposed to the synovial membrane in joints; and,
secondly, the great variety of reflex disturbances that may
result from the stimulation of pain fibres.

DR. JOSEPH L. HOLLANDER (Philadelphia, Pa.): If more
work is carried out on the lines of this clear summary of
the vascular and neurological aspects of joint function
we shall soon understand many of the now obscure
clinical pictures-reflex dystrophy and the rest of them-
that have puzzled us for so long.

CHAIRMAN: We have been extremely fortunate in our
choice of invited guests at this meeting. I used the word
elegant to describe Dr. Kellgren's paper and I don't want
to be repetitive, but I think it applies to this paper as
well. I have an extensive reprint file of Dr. Gardner's
individual studies, but I wonder if he has ever put this
material into one paper.

DR. GARDNER: I did a review in Phy,siological Reviewis
at few years ago, but we have assembled a lot of material
since then; most of it has appeared in individual publica-
tions, or is not yet puLblished.

Aminotripeptidase Content of the Synovial Fluid of Patients
with Arthritic Diseases. By MORRIS ZIFF, JEROME
SIMSON, EDWARD SCULL, New1, York, N. Y. and JOSEPH J.
BUNIM, Bethesda, Md.

The extent of synovial inflammation is usually judged
by the leucocyte content of the synovial fluid, but this is
often rendered inaccurate by the presence of particulate
matter.

If an inflammatory reaction is present in the lining

membrane of a body cavity which contains fluid, the
dissolution of cells in the membrane should release into
the fluid the enzyme contained in these cells. The amounts
of enzyme released may be expected to be proportional
to the extent of inflammation.
The enzyme aminotripeptidase has been shown to be

widely distributed in tissues and to be richly concentrated
in leucocytes. It is a stable enzyme and is determined by
measuring the rate of hydrolysis of a tripeptide, of which
glycylglycylglycine is an example.

Aminotripeptidase was determined in I I I samples of
synovial fluid obtained from 103 patients with a variety
of arthritic diseases, including rheumatic fever, rheuma-
toid arthritis, degenerative joint disease, gout, gonococcal
arthritis, and a group of miscellaneous diseases. In
degenerative joint disease, and in rheumatic fever, the
aminotripeptidase activities were low and essentially of
the same magnitude as found in the serum. Relatively low
values were recorded in the miscellaneous arthritides. The
highest activities were noted in rheumatoid arthritis
where the mean activity of the synovial fluid was about
five times greater than that of the serum. In gout, the
range of values was wide. The aminotripeptidase content
was not directly related to the leucocyte count of the
synovial fluid.

Discussion.-DR. CURRIER MCEWEN (New York, N. Y.):
One can make many observations on synovial fluid
indicative of an acute inflammatory process in the joint.
The evidence thus far suggests, however. that in the
aminotripeptidase reaction information can be gained
regarding the synovial membrane itself.

DR. MARION W. ROPES (Boston, Mass.): I am inter-
ested in the differences seen between rheumatoid and the
other diseases because they indicate that the change is not
merely associated with inflammation in general, but to
the type of inflammation. Particularly interesting were
the findings in streptococcal arthritis. If those fluids had
positive cultures, I think it is surprising that they had such
a low content of the enzyme in contrast to the other
diseases in which a comparable degree of inflammation
is present. The same might be said of gout.
The low level in lupus fluids is interesting, and I

wonder whether this finding might not be an even more
reliable differential diagnostic test for lupus erythemato-
sus versus rheumatoid arthritis than the finding of L.E.
cells, as in the one patient classified in the lupus group,
in whom the fluid enzyme content was very high.

DR. JOHN LANSBURY (Philadelphia, Pa.): Is this method
sufficiently simple to be used in follow-ups in the averagc
clinic?

DR. ZIFF: When cells die, the enzymes contained in
the cells of the synovial membrane are liberated. Since
there is no relationship between the cellularity of the
fluid itself and aminotripeptidase content, the latter must
represent changes going on in the synovial tissue.
The patients with streptococcal and gonococcal

arthritis did not have positive synovial fluid cultures.
I think there would be much more tissue destruction and
that the value would be higher in the presence of a
positive culture.
The patient with lupus erythematosus could easily

have been considered to have rheumatoid arthritis if he
had not had haematuria and a positive "L.E." test.
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As far as the simplicity of the test is concerned, if the
clinic has a technician who knows how to titrate, the test
can be done.

Dynamics of Radioactive Cortisone Distribution in
Rheumatoid Arthritis. By T. F. GALLAGHER (by
invitation), LEON NELLMAN (by invitation), H. L.
BRADLOW (by invitation), JACK ZUCKNER, and
RICHARD FREYBERG, New York, N.Y.

Radioactive cortisone was administered intra-articular-
ly to a patient with rheumatoid arthritis with a large joint
effusion. At intervals, samples of synovial fluid, blood,
and urine were obtained, and the concentration of the
hormone and its metabolites were determined by radio-
activity measurements. The rate of disappearance of
cortisone from the joint and the accumulation in the
other body fluids were calculated from these data. After
a suitable interval, radioactive cortisone was adminis-
tered intravenously to the same subject and the accumu-
lation of radioactivity in the blood, urine, and joint
effusion was again measured. Subsequently, the accumu-
lation and disappearance of radioactive sodium in joint
and body fluids were followed in the same patient in
parallel fashion with the procedure described for cortisone.
Comparison of the cortisone data with the radioactive
sodium determinations indicated that similar mechanisms
of distribution were involved with both substances.

Discussion.-DR. JOSEPH L. HOLLANDER (Philadelphia,
Pa.): This work leaves no room for question as to its
validity. It represents a milestone in arthritis research.
However, we have reason to believe that intra-articular
hydrocortisone would not behave in exactly the same way
as cortisone, and I wish to present quickly some findings
that show a marked difference in the fate of the two
hormones when injected intra-articularly:

(I) There was no significant difference in the dis-
appearance rate of cortisone acetate or hydrocortisone
acetate in 26 instances after simultaneous injection of
equal amounts into contralateral joints. Both hormones
disappeared almost completely in 2 hrs after the time of
introduction, determined by the Porter-Silber reaction.

(2) In the 26 cases the synovial fluid was centrifuged,
and the cells were washed and macerated by ultrasonic
vibration for steroid extraction. The concentration of
hydrocortisone were more than doulble those of cortisone,
and they remained elevated for longer periods.

(3) Chromatographically it was determined that the
steroid in the cells of the synovial fluid consisted of
unchanged acetylated compound E or F, whereas the
supernatant synovial fluid showed a rapid proportional
increase of the free alcohols and tetrahydro compounds
of E or F. This indicates a fairly rapid hydrolysis of
each hormone in the synovial fluid, but much slower
change in the cells of the svnovial fluid.

(4) Our latest work is most significant here. We
injected 25 mg. cortisone acetate or hydrocortisone
acetate into five arthritic knee joints at various intervals
prior to synovectomy. At operation, the excised synovial
tissue was immediately transferred to the endocrine
laboratory, where it was washed, and the inner layer
dissected free. The lining layer of synovial tisstue was then
macerated and extracted for steroid analysis both by the
Porter-Silber reaction and by paper chromatography.

Our preliminary results show that a large proportion of
the intra-articularly injected F acetate is taken up and
apparently stored by the lining cells of the synovial
membrane in concentrations of 120-150 jig./g. of synovial
lining tissue, and remains at least for some davs, whereas
less than half the amount* of E acetate is absorbed, and
disappears much more quicklv from the synovial lining.
We think this difference provides a clue to the reason for
the greater local effectiveness of hydrocortisone in the
arthritic joint. We shall be interested to know what
Dr. Gallagher and his co-workers find when they repeat
their studies using intra-articular radioactive hvdro-
cortisone.

DR. KARL MEYER (New York, N. Y.): This com-
parison between the disappearance of sodium ion and
that of cortisone may be somewhat misleading. The rate
of disappearance may simply measure the slowest possible
reaction of diffusion through a highly viscous material,
so that neither the electric charge nor the molecular
diameter nor the solubility characteristic of the material
diffusing out makes any difference. Has Dr. Gallagher
carried out any experiments by lowering viscosity with
hyaluronidase, for example, and then measuring dis-
appearance rate.

DR. MORRIS ZIFF (New York, N. Y.): This application
of the combined techniques of isotope and steroid
chemistry to the problem of steroid metabolism in the
synovial cavity and of the diffusion of cortisone through
the synovial membrane and back again is truly impressive.

Dr. Glyn, Dr. Scull, and I have been studying the
disappearance and metabolism of cortisone and hydro-
cortisone in the synovial cavity in collaboration with
Dr. Hildegard Wilson, in whose laboratory all steroid
analyses have been done.
At 5 to 60 minutes after injection of hydrocortisone,

the synovial fluid was aspirated and the synovial cavitv
washed with saline. By Porter-Silber assays on the crude
extracts, we got back 28-2 mg. out of 50 mg. (or 56 per
cent.) after 5 minutes. After half an hour we obtained
4-4 mg. (about 9 per cent.), and finally, after an hour,
we recovered no Porter-Silber assaying material, although
something did show up on chromatography.
The patient had been given 100 mg. cortisone per day

orally for close on 3 years.
When control synovial fluid was assayed, cortisone

was not found, but we did find a tiny amount of a steroid
with the mobility of Compound F, rather than cortisone.
The fluids, when chromatographed, showed mainly

the Compound F which had been inJected, but there is
evidence of metabolites moving slower than hydro-
cortisone, and on the 5-hour papers, which are faster,
we found evidence of several metabolites which move
faster than hvdrocortisone. The slow and fast metabolites
were eluted from the paper, combined separately, and
rechromatographed for the same periods of time.

In the control fluid, the slow paper (7 days) showed
evidence of a metabolite with the mobility of a tetrahydro
compound which could be letrahydrocortisone. The
intermediate paper gave evidence of a metabolite with
a mobility similar to that of cortisone. On the rapid
paper we fouind a metabolite with the mobility of
corticosterone. It might not have been the same, but it
had a similar mobility.

* We have obtained no higher value than 50 tlg./'g. of tissue, and
that was only 3 hours after injection.
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ANNALS OF THE RHEUMATIC DISEASES
Our experiments have demonstrated:
(1) the absence of cortisone in the synovial fluid of

several patients receiving cortisone orally. In one, we
found a small amount of a compound with the mobility
of hydrocortisone, and in the other, a small amount of
a compound moving like tetrahydro E or F.

(2) the rapid .disappearance of cortisone and hydro-
cortisone after intra-articular administration.

40 per cent. gone in 5 min.
85 per cent. gone in 60 mn.
98 per cent. gone in 180 min.

(3) the appearance of well-localized bands which were
not seen in either the control synovial fluid or the sus-
pension which was injected. These are taken as evidence
that chemical transformation of the injected steroid had
been effected, either bv the synovial tissue or by the
inflammatory cells infiltrating the synovial membrane.

DR. GALLAGHER: Drs Hollander and Ziff have made
very interesting additions to our report. We hope even-
tually, when we have completed a successful synthesis of
hydrocortisone, to study the problems raised by them.

In answer to Dr. Meyer's question, we have done no
experiments other than those now revorted.

Effects of Nitrogen Mustard Therapy in Patients with
Rheumatoid Arthritis. By W. D. PAUL, R. E. HODGES,
W. B. BEAN, J. I. ROUTH, and KATE DAUM, Iowa
City, Iowa.

This is a preliminary metabolic study of ten individuals
with rheumatoid arthritis who were given nitrogen
mustard. The patients were observed over an 8-month
period, during which time clinical, endocrine, and meta-
bolic studies were carried out. The Steinbrocker classi-
fication was used to rate the severity and stage of arthritis.
An arbitrary method of measuring joint mobility with a
goniometer was devised. Erythrocyte sedimentation rate,
complete blood counts, protein partitions by the electro-
phoretic method, glucose tolerance curves, eosinophils,
plasma protein bound iodine, and 17-ketosteroids were
obtained at intervals of approximately 2 months.
Nitrogen, calcium, and phosphorus balances were studied.
During a control period of 4 months, the patients were

treated with salicylates and physiotherapy only. A slight
improvement of arthritis was noted. Nitrogen mustard
was then given. The degree of improvement increased and
was maintained during the next 4 months. There were no
changes in the erythrocyte sedimentation rate and eosino-
phil counts, but slight alterations of plasma proteins
toward normal and a transient fall of leucocytes occurred.
There was no evidence of endocrine stimulation or
suppression as a result of nitrogen mustard therapy.
During the control period all patients exhibited positive
phosphorus and negative nitrogen and calcium balance,
despite an excellent diet supplemented with vitamins and
minerals. The immediate effect of nitrogen mustard
therapy was loss of appetite accompanied by heavy losses
of nitrogen, calcium, and phosphorus. Within a week,
improvement of appetite, and return to normal nitrogen,
calcium and phosphorus balances occurred. Liver
function, as estimated by the bromsulphalein test, was
unaltered.

Discussion.-DR. ARTHUR LAWRFNCE SCHERBEL (Cleve-
land, Ohio): We have used nitrogen mustard alone and in
combination with various non-specific agents in sixty
patients with active rheumatoid arthritis during the past
2 years. Nitrogen mustard is a potent vesicant which
reacts with a variety of biologically active substances, and
it is not known whether alteration in antigen-antibody
mechanism is responsible for improvement in rheumatoid
arthritis.

Fifteen patients received 0-1 mg./kg. nitrogen mustard
on 4 consecutive or alternate days, which resulted in
temporary improvement of inflammatory joint mani-
festations, but was associated with a high incidence of
nausea, vomiting, muscle weakness, leucopenia, and
decrease in haemoglobin.
The remainder of our patients received 1 to 2 mg.

nitrogen mustard daily for 4 days, combined with 300 mg.
isonicotinic acid hydrazide daily as continual main-
tenance therapy. Isonicotinic acid hydrazide has certain
desirable features and is worthy of further investigation.
Our interest was directed toward electrophoretic

protein patterns and non-glucosamine polysaccharides
as described by Shetlar.
When nitrogen mustard was given, the alpha-globulin,

serum polysaccharides, and erythrocyte sedimentation
rate decreased. and the albumin component increased.
These changes were usually of temporary duration.

Perhaps the most interesting observation in 120patients
followed serially with electrophoretic patterns was that
various agents, including mustard, isonicotinic acid
hydrazide, cortisone, ACTH, and gold, caused favourable
improvement, if certain electrophoretic patterns existed
before treatment; and actually response to therapy
depended more upon the type of pattern existing before
treatment than the drug used for treatment. Certain
patterns resolved with greater rapidity and completeness
than others, yet the complexity of the pattern did not
always parallel the severity of the disease as reflected by
joint involvement or duration of illness. We have,
therefore, divided these patterns into groups inasmuch
as variation in response to non-specific agertts not
infrequently paralleled the disease activity as reflected in
the protein pattern.

DR. CURRIER MCEWEN (New York, N. Y.): Several
years ago, Dr. Chasis, in our department of medicine,
was using nitrogen mustard in the treatment of glomeru-
lar nephritis and suggested that we should try it on some
patients with rheumatoid arthritis. We only treated two
patients, and they were not studied with the care devoted
to Dr. Paul's patients, but no clinical improvement of any
kind, subjective or objective, was seen, and we did not
think it worth while going on.

DR. JOHN GLYN (New York, N. Y.): Before I came to
the U.S.A. a year ago, I was working in London in
Dr. W. S. C. Copeman's Unit, and one of the members
of the unit had returned from a visit to Spain full of
enthusiasm for the nitrogen mustard therapy which he
had witnessed in Dr. Jimenez Diaz's clinic in Madrid.
We accordingly set up a pilot therapeutic trial of our

own, concentrating only on the clinical and haemato-
logical responses. We treated seven cases and were com-
pletely convinced that, in our hands at any rate, it did not
produce objective improvement.
However, when Dr. Diaz visited us he was not dis-

mayed by our lack of results, and told us that we were
using too small dosage.
We therefore increased the dosage from 3-4 mg. a day
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AMERICAN RHEUMATISM ASSOCIATION
on 3 successive days to 6-8 mg. daily, and this regimen
resulted in dramatic and frightening side-effects in all
cases, with only one case of doubtful improvement, and
we gave up the trial at this point.
DR. SUMNER Y. ANDELMAN (Tulsa, Okla.): We have

used this drug in 6 patients. One had subjective improve-
ment which lasted about 4 days; the other five became
much worse, and about a month or two later we used
cortisone. The patients who received cortisone made a
dramatic improvement. One patient, who was sub-
sequently proven to have periarteritis nodosa, went down
hill rapidly 2 weeks after nitrogen mustard.
DR. PAUL: As Dr. Scherbel pointed out, this study

was part of a metabolic study of rheumatoid arthritis
and not primarily a clinical evaluation of nitrogen
mustard. We have been attempting to discover any
measurable change in rheumatoid arthritis that might
occur when an anti-rheumatic drug is given or a new
method of treatment is tried. In this way we would have
some definite means of evaluating such a drug or tech-
nique. Only cases of proven rheumatoid arthritis were
used in the study. The dose of nitrogen mustard was
reduced so that the subjects were given only a total
of 0-1 mg./kg., 0 05 mg./kg. for 2 consecutive days.
Having treated many patients for Hodgkin's disease or
bronchogenic carcinoma, etc., we found it advantageous
to give the material at night, to have the patient well
sedated, and to keep him in the prone position with
the head hanging over the bed to allow secretions to
drain. Using these precautions and observing the patients
for the first 7 days we have seen no severe reactions.
More recently the surgeons have even asked us to intro-
duce nitrogen mustard into the aorta or other arteries
during laparotomies.
Our patients state that they would rather have this

form of therapy than many others which they had pre-
viously received. They also feel that the nitrogen mustard
is of benefit. Finally, our primary interest was to discover
any abnormality which might change after giving an
anti-rheumatic drug. The suggestion of Dr. Scherbel
to analyse the electrophoretic pattern of a patient before
giving the drug is a good one.

Implantation of Placental Tissue in Patients with Rheuma-
toid Arthritis. A Preliminary Report. By ROBERT M.
LINTZ, New York, N.Y.

European investigators have studied the effect on
rheumatoid arthritis of the implantation of various tissues.
In this study, human placenta was employed. The
material was made sterile by saturation with 1 per cent.
aqueous solution of brilliant green and was placed under
the fat layer of the thigh. There were no unfavourable
reactions to this procedure.

Thirty-five patients, twelve males and 23 females,
varying in age from 22 years to 70 years were studied. The
duration of the disease was from 3 months to 50 years.
In four patients the disease was classified Stage IL, in
twenty Stage III, and in eleven Stage IV. The functional
capacity was Class 2 in ten, Class 3 in eighteen, and
Class 4 in seven. In all but two patients the erythrocyte
sedimentation rate was elevated. After the course of
treatment fifteen patients showed no improvement
(Grade IV), four were Grade II, and sixteen were Grade
If. There were no Grade I results.

The patients who improved experienced subjective
improvement within a period of 2 to 10 days after the
implant; objective improvement was manifested by
decrease in heat, reduction in swelling, and increase in
range of motion. Subjective and objective improvement
were progressive for 2 to 6 weeks. The patients who
improved have maintained their improvement to date;
this includes two patients with improvement of 4 years'
duration, two of 31 years, and one of 3 years. The sedi-
mentation rates did not return to normal but were
generally lowered.

It is not believed that the placental implant had any
hormonal effect and tissue specificity is doubtful. These
preliminary studies are not reported as a new method of
treatment but as a basis for further investigation.

Discussion.-DR. WILLIAM H. KAMMERER (New York,
N. Y.): Thirteen of the patients presented were under the
care of Dr. Cecil and myself, and we had followed them
for a number of years. All had well established diseases,
four being Stage II, eight Stage III, and one Stage IV.
Eight out of the thirteen were in Class III. They had
had the disease for a long period and had run the gamut
of therapy from bee venom down to wearing copper
bracelets and were ready to snatch at almost any straw.

Six of them seemed to derive substantial benefit, two
having a quite striking improvement.
The improvement was manifested chiefly in improve-

ment in functional capacity, which enabled them to move
from Class III to Class II.

Objective improvement, as measured by the A.R.A.
criteria, was less striking, and this is particularly true with
regard to the sedimentation rate and sheep cell agglutina-
tion titre, which showed no significant alteration.

I did not feel that the rheumatoid activity was complete-
ly suppressed, and such figures as these have been reported
for many agents in the past. Also, the follow-up period
is relatively short.

I am always reminded when I embark on a trial of the
newest "cure" for rheumatoid arthritis of an experience
of Charlie Short's. A few years ago we were stimulated
at an annual meeting by the proposition that testosterone,
pregnenolone, and other so-called steroid hormones were
capable of altering the course of rheumatoid arthritis.
Charlie Short was sceptical, and set up an elaborate
protocol to demonstrate it wasn't so. Unfortunately, the
first patient that he treated reacted in the wrong way-
had a marked and wonderful improvement. This was
so discouraging to Charlie that he abandoned the
experiment (Laughter).
Now, I am sure we have all had similar experiences.

I believe it was Charlie or his group who coined the term
"reactors" for a group of patients with rheumatoid
arthritis who seemed to improve, regardless of what
you did to them-slamming the door, cutting their hair,
or giving them an injection of most anything. It is one
of the things, of course, that makes the therapeutic
evaluation of a new agent in rheumatoid arthritis
difficult.
However, as Professor Hill pointed out to us yesterday,

the main goal in the treatment of the patient with rheuma-
toid arthritis, which is very different from the therapeutic
evaluation ofa drug, is to enable him to carry on some or
all of his usual activities. Several patients treated with
this so-called placental implant have been so benefited,
and have said "If I can stay this way the rest of my life,
I'll be happy".
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ANNALS OF THE RHEUMATIC DISEASES
I believe the results in the small group described by

Dr. Lintz seem to warrant further investigation, perhaps
under somewhat better controlled conditions.

Postpartum Plasma in the Treatment of Rheumatoid
Arthritis. By DAVID NEUSTADT, JACOB GEIGER, and
OTrO STEINBROCKER, New York, N.Y.

This is a preliminary presentation of a pilot study to
evaluate the clinical effects of postpartum plasma in
active rheumatoid arthritis. The technique of Granirer
was followed as closely as possible. Observations were
made on a series of eleven patients. Seven patients com-
pleted an arbitrary course of 10 units of 250-300 ml.
plasma administered intravenously at weekly intervals.
Four patients are still undergoing treatment, but have
had from five to nine transfusions. So far one patient
has shown objective improvement, but he relapsed during
therapy in spite of treatment being extended for an addi-
tional week (11 units).
No significant clinical or laboratory benefit has been

noted. A control series, originally planned, was not con-
ducted since the failure of the specific plasma made it
unnecessary.

This study has failed to show any significant responsive
trend or beneficial effect of postpartum plasma on the
symptoms or course of active rheumatoid arthritis in our
screening group.

Discussion.-DR. LouIs W. GRANIRER (Jamaica, N. Y.):
There must be some explanation for the ineffectiveness of
these experiments. I note that the plasma was not pooled;
in all our cases, we used pooled postpartum plasma.

I also failed to hear that the colour of the plasma was
observed. Over a period of 4 years I have associated the
characteristic greenish tint of postpartum plasma with the
activity that most likely carries the antirheumatic sub-
stance. It would be logical to assume, therefore, that the
antirheumatic substance was probably lost or destroyed
during the preparation or storage of the plasma.

I should like to know when the blood was obtained,
how the plasma was processed, whether it possessed the
characteristic greenish tint, and how long it was stored?
We have observed that if a patient has had cortisone or

ACTH therapy within a period of 8 or 10 weeks, the
development of an effective convalescence is inhibited,
but what the mechanism involved may be we do not
know at present.

It might be interesting to point out, that when we use
postpartum plasma 10 to 12 weeks after venesection,
there is no evidence of any ACTH. The amount ofACTH
present in fresh pooled postpartum plasma, according to
our determinations, is 1-8 FIg./ml. After 2 or 3 months,
the ACTH has disappeared, and all we find are 50 ,g./ml.
corticosteroids. It is my feeling that the steroids have
little or nothing to do with the patient's response.

Incidentally, the first patient we treated in 1948 has had
a complete remission of 4 years with no treatment.
As to the percentage of our responses, I will say that

70 per cent. of our patients improved, and one-half of
these showed a remission without treatment for anything
from 3 months to 1 year.
The interesting part about postpartum plasma is that

it is the most effective of all the things that we have used
in psoriasis. Skin lesions and joints clear rapidly.

DR. JOHN LANSBURY (Philadelphia, Pa.): Unless the
pregnancy effect is psychogenic, it seems that there must
be a substance of intra-uterine origin which is capable of
suppressing, though not curing, rheumatoid arthritis in
most, but not all, pregnant women. The source of this
substance is unknown, but it would seem to arise in the
placenta and/or the foetus. Its miode of action is unknown.
It may act via the maternal endocrines, in which case, if
the substance could be isolated and used therapeutically,
its use would presumably be complicated by unwanted
manifestations of pregnancy which would be exceedinglv
inconvenient, especially in men.

If the mechanism of action is non-endocrinological,
as it may well be, it is possible that this substance may
eventually be isolated. So far all attempts to use pure
pregnancy hormones have given negative results,
although fleeting antirheumatic reaction has been report-
ed by many authors. It would seem logical that the
unknown antirheumatic factor may be most abundant in
the placenta, but to find it will be exceedingly difficult.

If we look back on the history of the liver treatment for
pernicious anaemia, we see that, first, crude liver was
used by mouth, then liver extracts by mouth, then crude
and later refined liver extracts by injection, and that it
took nearly 25 years before the active principle B1.
was isolated. All this in face of the fact that there was a
clear end-point by which the therapeutic response could
be detected, namely, the reticulocyte count. We have no
such end-point in the case of rheumatoid arthritis, and
the measurement of the minor degrees of improvement
is exceedingly deceptive and misleading. But I believe
that this field warrants further investigation, and because
of its complexity it might best be studied by a co-operative
programme.
DR. ABRAHAM S. GORDON (Brooklyn, N. Y.): I hoped

that Dr. Spielberg would be here to discuss this paper.
I feel responsible for the work that he has done, and,
therefore, I have to take up his part in the discussion.
We have, to date, twenty patients who have been followed
with the placental blood serum method of therapy-not
postpartum plasma. There must be some relationship
between these two products. As Dr. Lansbury stated,
something somewhere in the placenta is responsible for
the improvement. We don't know what the active
principle is, but we must continue investigations.

I have seen very remarkable results in more than half
the patients studied. We have generally noticed that when
patients are selected properly-and by properly, I mean
of a certain age, and a certain reactive ability-the result
will be much better. When older patients are treated, the
results are poorer.
One patient who had been treated with cortisone for

a long time without any benefit, had an excellent res-
ponse with placental blood serum. One patient who had
been treated by Dr. Granirer with his postpartum plasma
without success had an excellent result with placental
serum. I had a young girl, aged 25, with a history of
severe rheumatoid arthritis of 6 years' duration, who
had tried gold salts, cortisone, and everything else. She
was a Class IV crippled patient, and yet she did very wel
within 2 weeks after we started treatment with placental
blood serum. She was able to move her joints briskly,
although she had been so helpless that she could not
even feed herself before. After 4 weeks we got her out of
bed, but we did not have enough material for her and she
had a relapse after 6 weeks, and is in hospital again now.
DR. NEUSTADT: In answer to Dr. Granirer, the venous

blood was obtained 12 to 48 hours post partum. Pooling
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AMERICAN RHEUMATISM ASSOCIATION
was not done, as in the previous study, to obviate any
reactions. Each patient was cross-matched as an added
precaution. Two sterile cultures were obtained at 14-day
intervals. The blood was stored at the most for 4 weeks,
which is in accordance with Dr. Granirer's procedure.
The plasma mostly had a green opalescent colour.
In answer to Dr. Gordon, I have had no experience

with placental blood serum, and cannot comment on that.
We have very great difficulty in obtaining the plasma,

and from our experience so far, we have seen practically
no benefit whatsoever.

Phenylbutazone-A Further Clinical Evaluation. By
WILLIAM C. KUZELL, RALPH W. SCHAFFARZICK,
W. EDWARD NAUGLER, GuY GAUDIN, and ELDON
A. MANKLE, San Francisco, Calif.

A group of 800 patients with a variety of rheumatic
diseases was treated orally and/or intramuscularly with
phenylbutazone (Butazolidin) and/or a mixture of
phenylbutazone and aminopyrin (Butapyrin or Irga-
pyrin). Some of these patients have been on continuous
medication since November, 1950. A statistical evaluation
of the therapeutic response and toxicity was made. The
most striking clinical improvement was observed in acute
and chronic gout. Among the other diseases which
improved were ankylosing spondylitis, psoriasis with
arthritis, painful shoulder, rheumatoid arthritis, and
osteo-arthritis, in that order. Phenylbutazone was used
in combination with gold and with cortisone in some
instances with success. Toxic reactions were most
frequent in the groups containing the largest number of
older patients, but the toxic manifestations were much
less among the gout patients generally. Toxic reactions
included five instances of agranulocytosis with recovery.
The most frequent toxic manifestations were gastro-
intestinal and related to fluid retention. On cessation of
medication in chronic rheumatic disorders, where a
variable degree of improvement was observed, symptoms
promptly returned in almost all instances.

Long-term Administration of Phenylbutazone in Rheuma-
toid Spondylitis. By ELMER E. YEOMAN, CHARLES
A. L. STEPHENS, JR., DONALD F. HILL, WILLIAM L.
GOODIN, and W. PAUL HOLBROOK, Tucson, Ariz.

We have previously reported that 80 per cent. of
patients with rheumatoid spondylitis derived initial
clinical improvement from phenylbutazone. In this report
the early toxic reactions to the drug were emphasized.

Phenylbutazone has been administered continuously
for 6 to 33 months to 38 patients, and to thirteen for
6 to 12 months, to ten for 12 to 18 months, to ten for
18 to 24 months, and to five for 24 to 33 months. Of these
37 patients are still taking phenylbutazone, with continued
improvement both subjective and objective. In one
patient the medication had to be discontinued because of
the development of an acute bleeding duodenal ulcer.

Complications seen after 6 months' continuous medi-
cation were as follows: gastro-intestinal irritation (2);
acute bleeding duodenal ulcer (1); thrombocytopenia of
50,000 platelets per cu.mm. (l); haematuria with renal
calculi (3). In none except the second category was the
medication permanently discontinued.

Ten of these patients had failed to maintain improve-
ment on ACTH and/or cortisone. Phenylbutazone is the
most effective agent we have used in the control of
symptoms of rheumatoid spondylitis, but more experience
must be gained before its permanent place in treating this
disease can be determined.

Uncommon- and Serious Reactions to Phenylbutazone-
A Clinico-Pathologic Study. By EPHRAIM P. ENGLE-
MAN, MARCUS A. KRUPP, JAMES F. RINEHART, MAX
FINE, EDWIN L. BRUCK, ALLEN B. BARBOUR, JOHN
W. FARQUHAR, and ROBERT C. JONES, San Francisco,
Calif.

The high incidence of the toxic effects of phenyl-
butazone is well established. In many instances these
effects have been mild, but we have seen uncommon
but serious reactions during the past year in seventeen
patients, three of whom died.

Jaundice occurred in five (one died); pathological
examination at post mortem and by liver biopsy revealed
toxic hepatitis in two patients and toxic cirrhosis in one.
Heart failure was observed in four patients; two showed
significant salt-and-water retention superimposed on
pre-existing heart disease; heart failure was clinically
unexplained in the remaining two patients, one of whom
died. Post-mortem studies disclosed a profound, inter-
stitial myocarditis and unusual alterations were also
present in the liver and kidneys.

Additional serious reactions during therapy with
phenylbutazone included optic neuritis with residual
blindness or defective visual fields (2); transient, toxic
psychosis (2); gastro-intestinal ulceration, previously
unsuspected (3); thrombocytopenic purpura (4); agranu-
locytosis (2) one of whom died.

In all seventeen patients, phenylbutazone was given for
2 days to 4 weeks in a daily oral dose of 0- 3-0- 8 g.
Routine clinical precautions were exercised and in each
patient, except one, the drug was stopped at the earliest
manifestation of toxicity. It is obvious that serious, even
fatal, reactions to phenylbutazone are unpredictable
despite cautious -administration. If the occurrence of the
serious reactions reported herein is confirmed by others,
it will be necessary to reconsider the place of phenyl-
butazone in therapy.

Discussion.-DR. OTTO STE1NBROCKER (New York,
N. Y.): We have had wide swings from the first paper to
the last paper on the subject of phenylbutazone. My
associates and I have so far administered the drug to
500-600 patients for short or long terms, and our results
in a variety of conditions have continued to be quite
favourable.
We have been fortunate so far in not having any serious

toxic reactions other than one presumptive gastric
haemorrhage with good recovery and one case of hepa-
titis which we could not be sure was due to the drug.
We have encountered nearly all the minor reactions
mentioned by the speakers in 30 per cent. of our patients.
From the untoward effects encountered, particularly
the serious ones, it would appear to be a matter of
individual deficiency, idiosyncrasy, or hypersensitivity
rather than of any predictable characteristic of the drug.
A report of new fo ms of toxicity, like Dr. Engleman's,
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ANNALS OF THE RHEUMATIC DISEASES
suggests that the full range of reactions of Butazolidin
remains to be determined.
There is general agreement in nearly all reports that

phenylbutazone is an effective agent in our field of
interest, as the first two papers stated, but to-day the crux
of the matter is the question of toxicity. Are the hazards
of this substance such as to cancel the benefits?
To date, in the U.S.A., the most serious and dis-

turbing reactions, to my knowledge, have been twelve
cases of agranulocytosis with three fatalities; four
instances of hepatitis with one fatality; the optic neuritis
discussed already, and a number of lesser but potentially
serious cardiovascular, haematological, and gastro-
intestinal complications. Not all toxic reactions and
fatalities are reported and there may be more to come.
It is true, too, that a number of untoward reactions, of
which it probably is not guilty, have been attributed to
Butazolidin.
Now, after these grim facts, the subject must be

balanced with further information to arrive at a true
evaluation. According to the manufacturers, who, at my
request through Dr. Hemming, attempted to estimate
the total amount of Butazolidin distributed and recorded
through commercial channels, it is their conservative
calculation, on the arbitrary basis of an average dosage
of 600 mg. for 30 days, that the preparation has been
administered to 750,000 patients. To lean back in our
own interpretation of this information, without dis-
paragement of these data, we might assume that at least
350,000 individuals have been the source of the mishaps
discussed. Of course, it is difficult to console a toxic
patient or his family with statistics, but a fair assessment
at this point for good as well as for evil cannot be made
in any other way.

It is plain that Butazolidin is not aspirin. Experience
so far shows that it is a promising addition to our
resources, but it should not be prescribed for trivialities
and should be reserved for major musculoskeletal disease,
with a respect for the contra-indications already apparent
and with due precautions against the toxic potentialities
which are probably not yet completely delineated.

DR. 1. N. DUBIN (Washington, D.C.): Dr. Engleman
was kind enough to send tissues of three patients to the
Armed Forces Institute of Pathology, so that we could
compare his material with that of the Registry of Hepatic
Pathology, where we have 4,000 needle biopsy specimens
of the liver. His three cases fell into two groups:

(1) arteritis and diffuse granulomatous myocarditis-
(2) jaundice.

The first I will say little about except that the lesions
seen in the arteries and heart are indistinguishable from
the allergic type of response seen in drug hypersensitivity
following treatment with sulphonamides and other drugs.
This patient had only a mild hepatic lesion, characterized
by a slight degree of centrolobular necrosis and fatty
metamorphosis.
The other two patients had a peculiar form of hepatitis.

One recovered and in this case we have only a needle
biopsy specimen of liver. The other died of myocardial
infarction and in this case we have both liver biopsy and
autopsy material. In both cases, the hepatic lesion was
characterized by focal necrosis of liver with some ten-
dency towards exaggeration of necrosis in centrolobular
zones; also present were bile stasis and portal inflamma-
tion in which neutrophil leucocytes were fairly prominent.
The histopathological pattern was definitely not that of
viral hepatitis. Moreover, it was not the picture pro-

duced by known hepatotoxins such as halogenated
hydrocar ons, phosphorus, arsenic, and the like.

It was difficult to decide what was the cause of the
hepatitis. From a clinical point of view it appears that
phenylbutazone was the causative agent, but the patho-
logist would prefer to reserve judgement until more
experience has accumulated. Judging from the statistics
bandied about this afternoon, the clinicians are using
the drug so widely that we can expect such information
to be available soon.

DR. CHARLEY J. SMYTH (Denver, Colo.): During the
past 2 years we have given this drug to approximately
75 patients with rheumatoid arthritis and six patients
with acute gout. At first, we used daily doses of 600 to
1,200 mg., but recently we were able to obtain com-
parable symptomatic response with 300 to 400 mg. per
day. The results in rheumatoid arthritis in our experience
are largely symptomatic. In a rare instance, in an occa-
sional case, we do see definite objective improvement, but
it is impossible to say whether this is due to the drug or
to the natural course of the illness. Fortunately, we have
had no serious toxic effects so far.

In the six patients with gouty arthritis, there was a
prompt clearing of both symptoms and signs of disease,
and this response was comparable to that which has
usually followed colchicine therapy.
Of special interest was the influence of Butazolidin

upon urate metabolism. In gouty patients receiving
doses of 800 to 1,200 mg., there was a consistent diuresis
of uric acid, and this was shown to occur about the
third to the fifth day of therapy. Comparable studies
are now under way with benemid and salicylates.
The selective influence of this drug is remarkable. The

available evidence indicates that gout and perhaps
rheumatoid spondylitis do respond somewhat differently
from some of the other muscular-skeletal diseases. I think
this Society should weigh the evidence very carefully; it
is a serious obligation to our colleagues who look to us
for advice that we study this drug to determine whether
the clinical risk is worth the benefit derived.

DR. WILLIAM B. RAWLS (New York, N. Y.): We have
never given more than 600 mg. in any one case, our usual
dose being 100 mg. three times a day. We do a weekly
blood count for the first 3 weeks and then every 2 weeks.
The toxic manifestations we have seen include neuro-

psychiatric changes (we have had patients with depres-
sion), nervousness, insomnia, numbness and tingling of
the hands and fingers, weakness in the legs, instability of
gait, and dizziness. We have noted that patients with
numbness and tingling and instability of gait have
recovered more quickly when we have given 1,000 mg.
B12 for 4 or 5 days.
We noted personality changes with threats of suicide,

ulcers in the mouth, and sore tongue.
We have encountered blurred vision, but without

serious or permanent results. There were also uncon-
trollable, unexplainable headaches, which were relieved
when phenylbutazone was stopped and recurred when it
was reinstituted.
There was oedema of the feet and legs, with both long-

term and short-term treatment, coronary thrombosis,
dyspnoea, and water retention. One patient who had
been operated on for cancer of the breast had no oedema
of the arm prior to taking phenylbutazone, and we were
not able to bring about a return to normal.

Several patients had dermatitis, urticaria, and angio-
neurotic oedema; one had activation of a peptic ulcer
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with haemorrhage, three haematuria, and frequency of
micturition. In the older women incontinence occurred
which was controlled after omitting the drug, and there
were also several patients who experienced reactivation
of an old prostatitis.

I do not know whether the headaches represent a mild
encephalitis. We used antihistamines in patients with
dermatitis and then phenylbutazone with good results.
Two characteristics of the drug may help to avoid

undesired effects: (1) any benefit is usually noticed
within 2 or 3 days; (2) toxicity mostly occurs after longer
use than 2 or 3 days. If phenylbutazone is not used unless
it has a distinctly superior analgesic effect, many diffi-
culties can be avoided.

DR. CHARLES L. STEINBERG (Rochester, N. Y.): Dr.
Engleman asked me to say a few words on a paper by
Drs M. G. Bohrod, A. I. Roodenburg, and myself.*
A 52-year-old white female received 400 mg. Buta-

zolidin daily for 26 days, and one week after cessation
of the drug, developed agranulocytosis and died. The
granulocytes had a peculiar clumping arrangement which
has been described as occurring in pyramidon poisoning.
At autopsy the appearance of the marrow gave the impres-
sion that, if it had been possible to keep the patient alive
a little longer, she would have survived, because the bone
marrow was loaded with granulocytes. Another inter-
esting finding was the adrenal cortex, where the cells
were arranged as if we had aciniform. Sections of the
myocardium showed many granulomata with swelling
and fibrinoid degeneration of the collagen network.

DR. HOLBROOK: Dr. Engleman has reported every
toxicity that he has observed in which Butazolidin was
suspected as the toxic agent, and I do not know why his
figures differ so widely from ours. It may be due to the
small doses we used, to a different selection of cases, or
perhaps to good fortune. We have observed more than
three hundred patients with various rheumatic diseases on
Butazolidin, and have not seen one case of optic atrophy,
jaundice, or agranulocytosis.
We have expressed our concern about the toxicity of

this drug. The previous reports of toxic amblyopia
stimulated a careful study of our longest-term patients:
31 who had been on the drug for more than a year were
carefully examined by Dr. Michael J. O'Connor of
Tucson, who is an ophthalmologist, without finding any
evidence of optic atrophy. One man with a small scotoma,

* (1953). J. Amer. med. Ass., 152, 33.

who had a history of previous double vision, is a sus-
pected case of multiple sclerosis.

In summary, we feel that this drug is extremely worth-
while in gout and in rheumatoid spondylitis, and that
with proper selection of patients and alertness to possible
toxic effects, the benefit far exceeds the risk.

DR. JOHN W. GRAY (Newark, N.J.): Last week at the
New Jersey State Meeting we reported our evaluation of
phenylbutazone therapy in various conditions. Its
prophylactic effect in seventeen gouty arthritic cases was
particularly impressive. Its use in controlling acute
attacks is recognized, but its use in the prevention of
attacks has not been sufficiently emphasized. The usual
gout treatment had failed to prevent repeated recurrences
in our seventeen cases, but since we started using phenyl-
butazone, more than a year ago, only one case has had
one attack, and he "forgot to take the red pill". All the
rest were maintained without attacks or toxic effects on
100 mg. daily. We are now trying 50-mg. doses.

DR. KUZELL: Optic atrophy is so serious that I should
like Dr. Engleman to give more detailed information on
these patients, particularly the evaluation by Professor
Maumenee, Professor of Ophthalmology at Stanford
University.

DR. ENGLEMAN: Dr. Maumenee was recently asked by
the Geigy Corporation to see the two patients who
developed optic neuritis during the administration of
phenylbutazone. He confirmed the diagnosis of optic
atrophy in one patient and optic pallor in the other. The
first patient showed prominent cupping of the disks,
suggesting possible concomitant glaucoma, although
intra-ocular pressure readings were not performed. It
must be emphasized that there was no evidence of
glaucoma at the onset of the eye disease one year pre-
viously. There is no question that loss of vision in the
first patient and abnormal visual fields in the second are
the direct results of optic neuritis.
We have heard of only one other patient in whom optic

neuritis was observed during the administration of
phenylbutazone, and at present time, we can only suspect
phenylbutazone as the cause. But there can be little doubt
that complications involving bone marrow, gastro-
intestinal tract, liver, and heart are actually toxic reactions
to this drug. They have occurred unpredictably and
without warning, despite the precautions mentioned by
the discussants. In view of these possible side-effects, it is
for each of us to answer the question whether the thera-
peutic effects justify the risk ?
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