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EMPIRE RHEUMATISM COUNCIL
MULTI-CENTRE CONTROLLED TRIAL COMPARING CORTISONE
ACETATE AND ACETYL SALICYLIC ACID IN THE LONG-TERM

TREATMENT OF RHEUMATOID ARTHRITIS*

RESULTS UP TO ONE YEAR

(RECEIVED FOR PUBLICATION OCTOBER 31, 1955)

(1) INTRODUCTION
In the last 6 years cortisone acetate (hereafter

designated "cortisone") has been widely used in the
treatment of rheumatoid arthritis, but of the
numerous studies made on a sufficiently wide scale,
only two have made a controlled comparison over
a prolonged period between this treatment and
another. Both of these trials were carried out at
a number of centres in Great Britain under the
auspices of the Medical Research Council and the
Nuffield Foundation. One dealt with the use of
cortisone as an adjuvant to manipulation compared
with tablets of aspirin, codeine, and phenacetin
(Medical Research Council and Nuffield Founda-
tion, 1954). The second trial compared cortisone
with aspirin in the treatment of early cases of
rheumatoid arthritis of less than 9 months' duration
at the start of treatment (Medical Research Council
and Nuffield Foundation, 1954b, 1955). Neither
of these trials showed any striking advantage of
cortisone over salicylate medication.

These results coincided with the publication of
the only controlled trial of hormones and aspirin in
rheumatic fever (Joint Report by the Rheumatic
Fever Working Party of the Medical Research
Council of Great Britain and the American Council
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on Rheumatic Fever and Congenital Heart Disease
of the American Heart Association, 1955) and the
findings in this third trial showed no striking overall
advantage of hormones over salicylates. The con-
clusions reached on the basis of these carefully
controlled trials caused considerable comment and
even surprise, since it is generally agreed that the
immediate results of giving patients with rheumatoid
arthritis cortisone or corticotrophin are often
dramatic. A number of hypotheses were put for-
ward to account for the difference between these
results and the often favourable impression gained
by physicians in the ordinary treatment of rheuma-
toid arthritis with hormones. For example, it
seemed possible to many people that a different
selection of cases would have given results much
more favourable to hormones. In particular, it was
thought that the patients with early rheumatoid
arthritis of between 3 and 9 months' duration which
had been selected for the earlier trial might not be of
the type to show maximal benefit on hormones
compared with salicylates, since, irrespective of the
type of therapy, a high proportion of such patients
would improve spontaneously. Accordingly, the
Empire Rheumatism Council Research Sub-Com-
mittee decided to set up another multi-centre con-
trolled trial in patients with rheumatoid arthritis of
rather longer duration.

(2) PLAN OF THE TRIAL
The questions which the trial was designed to

answer were these:
1. What is the clinical and functional difference

between an aspirin-treated group and a cortisone-
treated group at the end of 6 months, one year,
2 years, and 3 years from the start of
therapy ?

2. Is there any significant difference in the radio-
logical progress in the two groups after one year
and each subsequent year?

353

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.14.4.353 on 1 D

ecem
ber 1955. D

ow
nloaded from

 

http://ard.bmj.com/


ANNALS OF THE RHEUMATIC DISEASES

3. How many have to be taken off treatment and
why?

4. What is the incidence of the different complica-
tions ?

One hundred patients were to be selected who had
polyarthritis of the rheumatoid type affecting three
joints or more, other diseases such as rheumatic
fever, Reiter's disease, or Neisserian infection being
excluded. It was decided to include patients with
rheumatoid arthritis of all durations provided that
no gross irreversible change was present in the
joints. Every care was taken to exclude patients
likely to react unfavourably to hormones. Thus
patients of over 60 or under 17 years of age were
excluded on account of the possible danger of
producing crush fractures or cerebral accidents.
Patients with mental instability, symptoms of
gastric disease, or hypertension were to be excluded,
as well as those whom it was thought would not
co-operate in a prolonged trial either because of
personality or because of circumstances. Patients
in whom the amount of possible improvement was
small were also excluded by stipulating that on entry
to the trial the patient must be able to walk a few
steps before treatment was started and that he
should have no fixed flexion deformities of any
major degree. It will be seen later that, even with
such a careful screening, some difficulties ensued,
but it was felt that, if the above criteria for admission
were used, one of the criticisms that had been
levelled at the earlier trial would no longer be valid.

(3) ALLOCATION OF PATIENTS TO TREATMENT
The patients were distributed amongst nine

treatment centres and allocation to one of the two
treatment groups was made centrally and at random.
They were stratified by sex and by centre, thus
avoiding any possible unconscious bias in distribu-
tion and ensuring a similar sex ratio in each of the
two treatment groups and a comparable number of
patients in each treatment group for each centre.
Similarity of the two treatment groups in respect of
age, duration, and the type of onset was not deli-
berately arranged, but as will be shown in Section 8,
a satisfactory similarity between the two groups was
achieved, not only in these three respects, but also
in regard to other possible differentiating factors.

(4) TREATMENT SCHEDULE
The treatment was planned to consist of a basic

regime of general care, including the use of physio-
therapeutic measures and splints, plus, for one
group, cortisone acetate and, for the other, aspirin.

Cortisone was to be given initially at a level of

25 mg. by mouth 8-hrly until the maximum effect
had been produced and then the dose was to be
reduced or increased by not more than 12- 5 mg. per
day at intervals of not less than one week until the
lowest dose which kept that patient largely symptom-
free was found. In patients who needed 100 mg. or
more daily as a maintenance dose, therapy was
discontinued if, after one month, a lower dose
could not be used. Patients needing as little as
25 mg. daily after 4 weeks of this dosage discontinued
therapy in case natural remission had occurred.
If relapse occurred within one month, dosage was
restarted at the 75 mg. level, but if relapse occurred
after one month without treatment, dosage was
started with 25 mg. as before.

Aspirin was to be given in five daily doses at a
level of 4 g. per day for at least the first week or
until maximum effect was produced, then the dosage
was to be adjusted up or down as necessary between
1 and 8 g. per day to the minimum required to
restore the maximum functional efficiency possible
without side-effects. If aspirin as such was not
tolerated, other equivalent preparations of salicylate
were permissible.

If therapy of either variety was to be discontinued
the drug was to be withdrawn gradually and a note
made of the reason. Both groups of patients were
told that they were going to be put on to a prolonged
course of treatment, but they were not told the
name of the particular drug which was to be given.

Table I (opposite) shows the levels of dosage of
cortisone and aspirin in the two groups at the start,
at 6 months, and at the end of the year, excluding
withdrawals. It will be seen that in the 38 patients
who completed the year on cortisone the mean
dose for the first month of therapy was 75 mg./day;
this fell to 72 8 mg. at the 6th month, and 68- 7 mg.
at the end of the year. The year's fall is statistically
significant. The 39 patients who completed the
year on aspirin started at a mean level of 58 7 gr.
per day; this fell to 56 gr. at 6 months, and rose
again to 58- 6 gr. at the end of the year.
The details of dosage in the two treatment

groups are given in Table II (opposite).

(5) ASSESSMENT OF PROGRESS

This was deliberately kept as simple as possiblc4.
The observations made had to serve two purposes:
the statistical comparison, and the clinical control
and dosage regulation. Patients were seen and
assessed at least twice during the month preceding
treatment and subsequently as frequently as neces-
sary. A full examination was to be made monthly
for the first 3 months and subsequently 3-monthly
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EMPIRE RHEUMATISM COUNCIL
TABLE I

355

DOSAGE ANALYSIS
(patients who completed a full year)

Starting Dosage Mid-year Dosage 12-month Dosage
Drug No. of (mean of weeks 1-4) (mean of weeks 25-28) (mean of weeks 49-52)Patients

Mean S.E. Mean S.E. Mean ± S.E.

Cortisone (mg./day).38 75*0 ± 11 72- 8 ± 24 68*7 2-6

Aspirin (gr./day) 39 587 + 14 56 0 3 0 58 6 333

TABLE II

DISTRIBUTION OF DOSAGE LEVELS AT BEGINNING OF SURVEY
COMPARED WITH THOSE AT 6 MONTHS AND 12 MONTHS

(patients who completed a full year)

Starting Values No. Mean Mean
Drug (mean of of Dosages at 6 months at Dosages at 12 months at

weeks 1-4) Patients 6 months 12 months

80 and Under 80 and
30-49 50-69 70-79 over 40 40-69 70-79 over

50-69 5 - 4 1 - 63 - 3 1 1 66

70-79 29 2 9 10 8 72 3 10 13 3 64
Cortisone

(mg./day) 80 and over 4 - - - 4 90 - - 1 3 86

Mean Starting
Value 75 38 2 13 11 12 73 3 13 15 7 67

Under 37 5- 52 5- 67 5- 82 5 Under 37 5- 52 5- 67 5- 82-5
375 52-4 67 4 82 4 and 37-5 52 4 67 4 82 4 and

over over

Under 37 5 1 1 1 - - 30 1 - - - 30

37-5-52-4 7 2 3 1 1 47 1 3 2 1 1 - 51

Aspirin 52 5-67*4 26 2 7 11 5 1 58 5 3 10 4 4 59
(gr./day)

67-5 and over 5 - 1 2 1 1 66 - 1 2 1 1 66

Mean Starting
Value 59 39 5 1 1 14 7 2 56 7 7 14 6 5 58

Records were made on a standardized form (Fig. 1,
overleaf), which included name, sex, age, occupa-
tion, centre, the name of the investigator responsible,
the dosage for each week of the trial, the employ-
ment status, the functional capacity, a subjective
estimate by the patient of his condition, the number
of joints affected, haemoglobin concentration,
erythrocyte sedimentation rate, and notes of any
complications encountered. Details of these assess-
ments were defined as below:
Employment Status.-This was recorded in four grades:

I. Patients fit for their previous employment
without adjustments (the occupation was to be
noted): the housewife had to be fit for all duties.

II. Patients able to continue their previous employ-
ment with certain adjustments; the housewife had
to be fit for a modified form of housework.

III. Patients who had had to change to a lighter
occupation either with or without new training;
the housewife could perform only light duties.

IV. Patients unfit for any form of employment;
the housewife unable to do any housework.

Functional Capacity.-This was divided into four
categories:

(1) Normal (full physical activity);
(2) Moderate limitation of activity;
(3) Serious limitation of activity;
(4) Routine simple duties impossible, including cases

confined to bed or chair.
For the subjective estimate of function the patient was

asked to grade his own functional condition at each
assessment as one of the following: 100, 75, 50, 25,
or 1 per cent. well.

Articular Involvement.-A joint was considered to be
involved if it showed two out of the following three
symptoms:

(i) Tenderness and pain,
(ii) Limitation of movement,
(iii) Swelling.
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ANNALS OF THE RHEUMATIC DISEASES
E.R.C. SCHEME FOR LONG-TERM CORTISONE/ACETYL-SALICYLIC ACID TRIAL

IN RHEUMATOID ARTHRITIS

Naime Sex Age Occupation Centre Responsible Investigator

Period Months after Start of Therapy

before
j

1.4

l | ~~~~~~~Treeat~ment I 1 2 3 1 4 ! s5 6 i |7 8 ! 9 1 10 I 11| 12 +i|

Date.. __ __

Dosage A.SA. 4 - -

(in wks as / BB--
g./day) Cortisone r - -- _____

Employment Status (I-IV) l @
(Notetype)B BI

Functional Capacity (1-4) l

Subjective Estimate (I, 25, 50,
75, 100 percent. well) .. l

Number of New Joints B
Affected in Period .. B B B l B__I

Total Number of Affected Joints B

at Examination.. .. .. l B

Hb (g. per cent.) .. .. .. B B B

Erythrocyte Sedimentation Rate Bl B
(mm./hr(Vn)) . __ .____

Radiological Examination
(check)

Complications in Period (specify B B B B B B B
I to 9) B B B B B

Footnotes:
Fig. I.-Proforma used in trial.

For the purpose of counting joints involved, the throcyte sedimentation rate (Westergren), and haemo-
following 68 joints only were considered: both jaws, globin estimations in g. per 100 ml.
sternoclaviculars, acromioclaviculars, shoulders, elbows,
wrists and carpal joints, metacarpophalangeal I-V, Complications and Side-Effects.-These were noted

proximal interphalangeal I-IV, terminal interphalangeal under the following headings and in detail:

I-V, hips, knees, ankles, tarsal joints, metatarsophalangeal (1) Electrolyte changes,
I-V, toes I-V. All other joints or subdivisions were (2) Carbohydrate metabolism,
disregarded. (3) Disturbance of other endocrine glands,
X rays of at least two affected joints and their contra- (4) Personality changes,

lateral pair were to be taken before treatment and (5) Intercurrent infections, tuberculosis, and other

repeated subsequently at 6-monthly intervals. A check- diseases,
ing space was provided on the form. Assessment of the (6) Injuries such as fractures, ruptured tendons, etc.,

films was made as detailed below (p. 362). (7) Cardiac changes,

HaemtoloicaInvstigtio s.-T ese nclded ry (9) Blood prnessrn hags
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Rol XMI-jual %,xianyva,
(9) Blood pressure changes.Haematological Investigations.-These included ery-
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EMPIRE RHEUMATISM COUNCIL

(6) WITHDRAWALS FROM THE TRIAL
Patients were to be withdrawn from the trial for

three reasons:

(a) because they developed serious symptoms due to
cortisone or aspirin necessitating discontinuance of that
particular drug,

(b) because they were deriving no benefit from, or
were actually deteriorating on, a drug and in the opinion
of the physician needed some other form of therapy.
(In addition, patients on cortisone were to be withdrawn
if they needed 100 mg./day for more than 1 month.)

(c) Because they did not attend hospital for treatment
or assessment.

Of the fifty patients allocated initially to each
group, one (on cortisone) never attended and is ex-
cluded; a further 22 were lost to the trial during the
first year, leaving at 6 months a comparison of 45
patients on cortisone and 42 on aspirin, and at the
end of the year 38 on cortisone and 39 on aspirin.
Table III indicates the reasons for withdrawal in
each of the two groups during the first 6 months and
the last 6 months of the first year. Five patients
were intolerant of aspirin, suffering indigestion or
other gastric symptoms. Four patients in the
cortisone group developed signs necessitating dis-
continuation of therapy. Of the two with hyper-
tension, one developed a blood pressure of 145/110
mm. Hg at the fifth month, the other-admitted
wrongly to the trial with a blood pressure of 160/110-
developed a blood pressure of 200/120 at the tenth
month: the hormone was discontinued after this and
the blood pressure fell to 175/100 by the end of the
year. One developed indigestion, which recurred
with an attempt at restarting cortisone. In one
patient, the hormone was stopped because of a chest
x ray showing old inactive tuberculosis.

Deterioration while on aspirin was specifically
mentioned in one patient, but may have been a
factor in the five others who failed to attend. In the
cortisone series, a total of six patients were with-
drawn because they derived no benefit from it, and,
in fact, deteriorated on the maximum allowed
dosage of 100 mg./day. (It will be remembered that

this level was put as a ceiling since it was thought
possibly dangerous to continue patients for long
periods of time at over 100 mg./day.) Two others
failed to attend.
The effect of these withdrawals on the composition

of the two groups is dealt with in Section 8. After
detailed study it did not seem that the loss of these
23 patients disturbed the relative composition of the
two groups on entry to the trial to any significant
extent.

(7) COMPLICATIONS AND SIDE-EFFECTS
In addition to the complications which resulted in

withdrawal of patients from the trial (discussed
above), a further eighteen patients on cortisone and
seventeen patients on salicylates were recorded as
suffering from "complications". Many of these
were of a minor nature; it is probable that in some
centres similar episodes were not recorded since it is
unlikely that they were directly due to hormones
(viz. coryza).

Cortisone
While weight gain was common, in only four patients

was the presence of oedema noted, in one case as early
as the third month, and in others between the sixth and
twelfth months.

Heartburn, flatulence, epigastric discomfort, and
pyloro-spasm were seen in four patients at various times,
but chiefly towards the end of the second 6 months. In
none of them was this serious.
Amenorrhoea was seen in two patients, menorrhagia

in one and irregular periods in one.
Mild psychic disturbances mainly depression, were

seen in three patients at the beginning of treatment and
in one case at the tenth month.

Intercurrent infection occurred in ten patients, but this
was of a mild nature (phlebitis, two; upper respiratory
infection, three; diarrhoea, two; influenza, one;
laryngitis, one; pneumonitis, one; stomatitis and
glossitis, one.)
One patient suffered a fracture of the elbow caused by

a fall at the fourth month of treatment.
Extra-systoles were heard in one patient from time to

time.
In seven patients occasional blood pressure readings

TABLE III

CASES WITHDRAWN IN FIRST YEAR OF TRIAL

First Half-year Last Half-year Total
Reason for Withdrawal

Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin

"Toxicity"* ...2 3 2 2 4 5
Deterioration .. . 2 1 4 0 6
Non-attendance 1 4 1 1 2 5

Totals.5 8 7 3 12 1 1

*This includes for Cortisone, two with hypertension, one with indigestion, and one with healed tuberculosis;
and for Aspirin, five with indigestion.
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ANNALS OF THE RHEUMATIC DISEASES
in excess of 90 mm. Hg diastolic were recorded (ranging
up to 10 mm. Hg).
None of these complications was severe, but these data

should be considered in conjunction with those on
patients withdrawn from the trial because of complica-
tions (see Section 6).

Aspirin
Nausea, tinnitus, vertigo, and vomiting were seen in

thirteen patients, indigestion and dyspepsia in four,
bleeding due to fibroids in one, and intercurrent upper
respiratory infection in four. One patient suffered from
angina on effort in the first months, but the electro-
cardiogram was normal on two occasions. One patient
developed a rash on the face and neck in the tenth month.
In four patients nausea and tinnitus were present for at
least five months and sometimes longer. None of these
complications was severe.

These symptoms necessitated usually a slight
reduction and in a few a temporary interruption of
treatment. Thus the dosage in this trial seemed
to be at a level at which complications might occur,
but were not of a serious nature.

(8) COMPARISON OF THE CORTISONE AND
ASPIRIN GROUPS AT THE BEGINNING

OF THE TRIAL
Table IVA shows that the two groups were similar

in all relevant factors at the start of the trial. More
detailed analysis by sex showed no difference in
respect of age, duration, type of onset, mean
number of joints affected, erythrocyte sedimen-
tation rate, haemoglobin level, or number with-
drawn. All differences referred to throughout this
report are considered to be statistically significant
when they reach the 0 05 level unless some other
specific statement is made.

Duration of Symptoms.-The range for the corti-

sone group was from 2 to 16 years generally,
although one patient had the extreme duration of
28 years (she completed the whole year's course).
In the aspirin group the range generally was from
1 to 14 years, with three higher durations of 18, 20,
and 22 years. The mean durations in the two
groups were very similar: 7-1 and 6-8 years respec-
tively.

Employment Status and Functional Capacity.-
The distributions of the two groups by employment
grades, and by function-whether measured objec-
tively or subjectively-were very similar (Table VA).
To summarize these distributions, "means" have
been calculated (although strictly such means are

not statistically valid). These "means" are identical
or nearly so; X2 tests show that the probability of
finding such differences as do exist, other than by
chance, is very remote.

Effect of Withdrawals on the Composition of the
Groups.-As detailed in Table III, during the first
6 months, thirteen patients (five on cortisone and
eight on aspirin) were lost to the trial (including the
one female previously mentioned who failed to
attend). In the second 6 months ten more dropped
out (seven on cortisone and three on aspirin).

Thus, at the mid-year, results could be compared
for 45 on cortisone and 42 on aspirin, but over the
whole year data were available for only 38 on

cortisone and 39 on aspirin.
Various tests showed that the loss of these 23

patients did not disturb the composition of the two
treatment groups. The similarity of the groups at
the beginning of the trial when it was based on

the original 99 patients, still held good when
tested on the 87 who were present at 6 months, or

on the 77 who completed the year, and no real

ILE IV

SIMILARITY OF THE TWO TREATMENT GROUPS AT BEGINNING OF TRIAL

(A) All Entrants (B) Excluding Cases Withdrawnduring the Year
Points of Comparison

Cortisone Aspirin Cortisone Aspirin

Number of Patients .49{20 males 50(20 males 38{15 males 39 14 males
1.29 females 1.30 females 123 females 1.25 females

Mean Age (yrs).46-0 ± 1-34 47-0 ± 1-92 44-7 ± 1-67 47-4 1l 51

Mean Duration of Symptoms(yrs). 7-1 ± 0-78 6-8 ± 0 75 6-9 ± 0-91 7-6 ± 0 90

Acute .. .. 9 8 6 6
Type of Onset .Non-acute... .. 40 42

Non-acute .. .. 40 42 32 33

Mean Number of Affected Joints.20 5 2-0 18-0 1-8 19-8 ± 2-28 17-0 ± 1 85

Mean Erythrocyte Sedimentation Rate (mm./hr Westergren) 402 i 3*8 35 8 3 5 37*2 ± 4-2 36-4 ± 4-1

Mean Hb (g. per cent.).. 12 6 0-22 12-8 ±019 12-5 ± 0-22 12 5 ±0-27
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EMPIRE RHEUMATISM COUNCIL 359
TABLE V

INITIAL GRADING BY EMPLOYMENT AND FUNCTION

Functional Capacity
lEmployment Status

Patients Physician's Estimate Patient's Own Estimate
Compared [-

Grade Cortisone Aspirin Grade Cortisone Aspirin Grade Cortisone Aspin(Y. well) rtsn Apin

I (Fit) 5 8 1 (Best) 2 4 100 1
II 24 21 2 31 33 75 10 18

III 14 15 3 14 10 50 25 23
(A) IV (Unfit) 6 6 4 (Worst) 2 3 25 12 6

1 2
All Entrants _

Total .. 49 50 Total 49 50 Total 49 50

"Mean"* Grade.. 2-4 2-4 2- 3 2- 3 3*0 2-8

I (Fit) 5 6 I (Best) 2 2 100 I I
II 18 17 2 25 27 75 9 14

(B) ~~~~III 10 12 3 9 8 50 18 18
Excluding Cases IV (Unfit) 5 4 4 (Worst) 2 2 25 9 5
withdrawn during

the Year --____ _________________________Total .. 38 39 Total 38 39 Total 38 39

"Mean"*Grade.. 2-4 2*4 2*3 2*3 3*0 2*8

* The use of the term "mean" here and in Tables VI, VII, VIII, A, and C, is unjustifiable, but convenient as an index to summarize the
distribution.

differences between the two groups in regard to the (9) RESULTS
factors examined could be found. Comparison of Progress in the Two Treatment

Since comparison of the relative effectiveness of Groups (Tables VI-XIII)
the two types of treatment (cortisone and aspirin) Employment Status.-In this respect (Table VI)
had to be judged mainly by the experience of the 77 the two groups could hardly have remained morewho pursued either course for a complete year, it stable. There is no significant difference between
was fortunate that the evidence enabled this con- the there atnytimeinor between
clusion to be reached, as otherwise the loss to the the t rou atanyetime nor betw either
survey of these 23 patients would have seriously houp rathe arsessmeng.prejudicedtheresults. ~however, a rather coarse grading.prejudiced the results.

Tables IVB and VB summarize this evidence. Functional Capacity
Just as Tables IVA and VA showed how similar Objective.-As estimated by the physician on the
were the two treatment groups as they were originally basis of examination and interrogation (Table VII,
constituted, so Tables IVB and VB show the simi- overleaf), this shows a tendency to improvement
larity of the two treatment groups when those who in each treatment group during the year, but the
withdrew were excluded. improvement is without statistical significance.
Not only do Tables IVB and VB show that, after It may be of interest to add that only one patient

excluding the withdrawals, the two groups were (on aspirin) was up-graded in both half-years.
still alike, but a comparison with Tables IVA and The lowest section of Table VII takes into account
VA will show that the differences between the values the amount of up-grading and down-grading which was
of the indices arising out of the removal of those possible for each group of patients. This was done by
23 patients were very slight. expressing the amount of each change which actually

TABLE VI
DISTRIBUTION BY EMPLOYMENT STATUS

Employment Status Beginning of Year Middle of Year End of Year

Grade Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin
I (Fit).5 6 9 12 7 10
II......... .. .. .. 18 17 20 15 20 17
III......... .. .. .. 10 12 7 9 9 10
IV (Unfit).5 4 2 3 2 2

Total Number.38 39 38 39 38 39

"Mean"Grade. 2-4 2-4 2-1 2-1 2-2 2-1
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ANNALS OF THE RHEUMATIC DISEASES
TABLE VII

DISTRIBUTION ACCORDING TO FUNCTION (PHYSICIAN'S ESTIMATE) AT BEGINNING, MIDDLE, AND
END OF FIRST TREATMENT YEAR (NUMBER UP-GRADED AND DOWN-GRADED IN EACH PERIOD)

Beginning of Year Middle of Year End off YearFunctional Capacity
Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin

I (Best) 2 2 4 3 6 5
2 25 27 27 29 23 26
3 9 8 6 6 9 8
4 (Worst).2 2 1 I

Total 38 j 39 38 39 38 39

"Mean"Grade.2-3 2-3 21 2 1 2-1 2-1

Regrading First Half-year Second Half-year
II

Up-graded.10 10 8 5
Down-graded.3 5 7 4
No Change.25 24 23 30

"Actual" as percentage of
"Possible" Scores First Half-year Second Half-year Complete Year

Up-grading .22 20 19 14 24 24

Down-grading.6 7 10 5 6 7
__ ~~~ ~~~~~~~i

occurred as a percentage of that which was possible.
To illustrate the method, let us consider the initial
grading of the 38 patients on cortisone: two were
Grade I and could not therefore be up-graded at all,
25 were Grade H and each could have moved up one

grade (25), nine were Grade HI and each of these could
have moved up two grades (18), two were Grade IV and
could each have improved three grades (6). Thus the
total score for up-grading which was possible for this
group in the first 6 months was 25 + 18 + 6 = 49.
As it happened, the possible score in the aspirin group
was also 49. The former actually improved eleven and
the latter ten grades (details are given in the Appendix,
Tables A and B), i.e. 22 per cent. against 20 per cent. of
their possible scores.

Similarly, the possible down-grading score was 65 for
the cortisone group and 68 for the aspirin group. In the
event, the former deteriorated four points and the latter
five points, 6 per cent. and 7 per cent. respectively of
their possible scores (Appendix, Tables A and B).

Calculations on a similar basis for the second 6 months
showed only slight but non-significant differences between
the two groups, and taking the experience over the whole
year, there was no difference at all between them.
(Details of the actual and possible scores are summarized
in the Appendix, Tables A and B.)

Subjective.-As judged by the patient, subjective
well-being shows a similar but more marked ten-
dency to improvement which is reached by the
end of the first 6 months and maintained to the end
of the year (Table VIII, opposite). Details of the
actual and possible changes are given in the Appen-
dix, Tables C and D.
Both treatment groups behaved in the same way,

and there is no difference between the groups either

in distribution or in change of grade, whether con-
sidered absolutely or as a percentage of possible
change.

Number of Joints Affected.-Table IX compares
the mean number of joints affected per patient in
each treatment group at the beginning, middle, and
end of the year-assessed clinically, not radio-
logically, out of 68 individually listed joints. There
was a small but similar amount of improvement in
both groups (Table IX) occurring in the first 6 months
of treatment, which reached the level of significance.

TABLE IX
MEAN NUMBER OF JOINTS AFFECTED PER PERSON AT
BEGINNING, MIDDLE, AND END OF FIRST YEAR OF
TREATMENT (PATIENTS WHO COMPLETED THE YEAR)

T Joints Affected per Person

Time of Examination Cortisone Aspirin

Mean S.E. Mean + S.E.

Beginning of Year .. 198 23 170± 1*9
Middle of Year.. 12-5 ±16 112 + 1*6
End of Year .. 11*2 ±19 9 3 ± 2 3

At no period was the average number of joints affected (per person)
in the two groups significantly different.

Neither initially, at mid-year, nor at the end of the
year was there any real difference in the number of
joints affected in each group. (An analysis of the
amount of improvement in the number of joints
affected is given in the Appendix, Tables E and F.)

Erythrocyte Sedimentation Rate (mm./hr Wester-
gren).-The mean erythrocyte sedimentation rate
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EMPIRE RHEUMATISM COUNCIL
TABLE VIII

DISTRIBUTIONS ACCORDING TO PATIENT'S OWN ASSESSMENT OF HIS CONDITION AT

361

BEGINNING, MIDDLE, AND END OF FIRST YEAR

Beginning of Year Middle of Year End of Year
Grade (per cent. Well) l__I___ _

Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin

100
75
50
25

l

9
18
9
1

14
18
5

5

20
10

3

5

22
10
2

5

20
12

4
23
10
2

Total .. . 38 39 38 39 38 39

"Mean" (per cent.) .. .. 50 56 68 69 69 - 69

Regrading

Up-graded
Down-graded .

No Change ..

First Half-year

26
3
9

22
6

11

Second Half-year

7

6
25

7

8
24

*"Actual" as percentage of
"Possible" Scores First Half-year Second Half-year Complete Year

Up-grading.41 39 16 15 42 35

Down-grading.5 7 6 7 4 5

Both groups show a change in distribution (statistically significant) indicating that many felt better at the middle of the
year. This difference is confined to the first half-year and was the same for those on aspirin as for those on cortisone.

* E.g. a change from 50 per cent. to 75 per cent. well scored one point.

levels were the same in each group at start, 6 months
and 1 year (Table X), some tendency to improvement
being seen in the course of the year.

Fig. 2 presents the average erythrocyte sedimen-
tation rate levels at successive monthly intervals
after treatment was started. (This was not recorded
consistently for each patient every month, so that the
number of observations available varied from month
to month.)

C 40 Fig. 2.-Mean erythrocyte sedimenta-
tion rates at monthly intervals from

start of treatment.

Cortisone

4 X----

39 29 32 29 2S 28 JD 24 26
Aspirin Group

29 27 30 27 27 30 2S 27J Cortisone Group

TABLE X

ERYTHROCYTE SEDIMENTATION RATE LEVELS AT
BEGINNING, MIDDLE, AND END OF FIRST YEAR

(mm./hr Westergren)

Time of Examination
Cortisone Aspirin

Mean ± S.E. Mean ± S.E.

Beginning of Year .. 37 ± 4 36 ± 4
Middle of Year.. .. 27 ± 3 27 ± 3
End of Year .. .. 23 ± 3 24 ± 3

In patients on cc
tation rate fell mar

)rtisone the erythrocyte sedimen-
rkedly in the first 2 months and

gradually rose again. (This
is in accordance with ob-
servations made by other

\^'_workers.) No such fall in
A the first and second months

was apparent for the aspirin
group, which in the aggregate
presented a more gradual

2a2fR30 39 and regular decline over the
;628 .36 L

year.

No monthly variation simi-
, , , lar to that noted above for

27 26 27 38 cortisone patients could be
demonstrated in regard to
other indices, viz. functional

10 2 activity and haemoglobin
levels.

Ou
0 2 4 6 i
MONTHS FROM START OF TREATMENT

I-
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ANNALS OF THE RHEUMATIC DISEASES

Haemoglobin Level (Table XI).-Both treatment
groups had the same rather low average level
initially (12 5 g. per cent.). By mid-year this had
been increased to 13-3 in the cortisone group, but

TABLE XI
AVERAGE HAEMOGLOBIN LEVELS AT BEGINNING,

MIDDLE, AND END OF FIRST YEAR
(g. per cent.)

Cortisone Aspirin
Time of Examination

Mean + S.E. Mean i S.E.

Beginning of Year . . 12*5 ± 0*22 12 5 ± 0*27
Middle of Year.. 13 * 3 ± 0*27 125±0i31
Endofyear .. .. 13 3 ± 0-15 13-1 ± 0-20

the aspirin group showed no such improvement.
In the second half-year the cortisone group showed
no change, whilst the aspirin group
had improved slightly (not signify ADIAL I

cantly), bringing the averages of the
two groups into line by the end of the I4TIRCA
year.

Analysis of X-Ray Protocols.-The
last index of comparison to be
presented is that which measured
the progression of the disease radiologically.
One year is a short interval in the natural history

of rheumatoid arthritis and in the larger joints no

change was detected that could not be mimicked or

distorted by slight variation in radiographic posi-
tioning. With hardly an exception, radiological
change occurred entirely in the small joints of the
extremities, and for ease of comparison this survey
was confined to the wrists and hands.
Of the 77 patients who completed one year in the

trial, x-ray films of the hands were available initially
and at approximately 12 months after treatment for
66 (35 in the cortisone and 31 in the aspirin group).
These represented the full range of the disease-
from two with no bony changes to ten with major
destruction and distortion. Analysis of these 66
patients showed no significant difference in any
respect at the start of the trial between the two
treatment groups, or between either or both of them
and the original total group numbering 99 at the
start or 77 at the end of one year.
The assessment was designed to measure the

alteration that can be seen in one year, and evidence
that could not be reliably obtained from the standard
postero-anterior view of the hands and wrist was
excluded. The features of osteoporosis, soft tissue
swelling, ankylosis, and ulnar deviation which are
characteristic of the disease were not used.

In some patients the stress falls on the wrists, in
others on the fingers, and some allowance for this

was made by using a classification discriminating
eight subdivisions of the wrist joint to counter-
balance the fourteen joints of the fingers. This
division is purely arbitrary and is based on the
standard radiograph, taking no account of function
and little of conventional anatomy (Fig. 3). With
this decision the assessment of the radiological
progression was reduced to the measurement of
change in 44 small joints, eight in each wrist and
fourteen in the fingers of each hand. Each altera-
tion was defined and for some signs two grades of
progression were also defined.

MIAL , j I) ULNAR AXIAL

PAL rgA5 s ULMAR CApAL

14.1 / iRA"DIO ULMAR

RADIO LUNATE

Fig. 3.-Diagram of wrist and carpal joints, showing arbitrary
number of joint spaces separately considered for the purpose of

x-ray analysis.

Five typical signs were used:
(a) Joint Narrowing.-Critical values were assigned to

each joint. At the metacarpophalangeal joint for
example, a width of more than 1 5 mm. was said to be
normal, below this figure the joint was said to be nar-
rowed. The actual number is of less importance than
appears at first sight, since the only alteration that
scored was a change from normal to narrowed. Once
narrowed-by this definition-further reduction in joint
space did not score.

(b) Surface Erosion.-A surface erosion was said to be
present when the cortical white line was no longer
visible to the naked eye. An increase in the length of an
erosion by up to 2 mm. was counted a slight change, by
more than this a marked change. The removal of long
stretches of the cortex, 3 or 4 mm. dissolving at a time,
is the commonest method of progression in rheumatoid
arthritis.

(c) Pocketed and Enclosed Erosions.-These are
erosions of bone which are much deeper than the surface
erosions, and most of them are nearly spherical in shape.
The pocketed type has a small visible communication
with the joint surface, while the enclosed type does not
apparently reach the joint surface. If the diameter of
the erosions increased by up to 1 mm. the change was
said to be slight, by more than this the change was
marked.
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EMPIRE RHEUMATISM COUNCIL
(d) Periosteal Reaction.-This was seen to develop

during the year in only one patient and this was scored
as a single point.

(e) Subluxation.-This was scored (1 point) if it
developed during the year and was unequivocal.
The most superficial observation of the films will

show that each of these signs is open to considerable
observer error, and the criteria enumerated above
give possibly an exaggerated idea of mathematical
exactness. The films were read by one person,
a radiologist without knowledge of the treatment
group of the patient.

Scoring.-Two alternative methods of scoring
progression were used, both quite arbitrary and,
indeed, giving equal weight to each joint:

(1) Any deterioration of the 44 joints in any individual
could score two points-a total possible score of 88 per
patient. A joint scored one point if only slight changes
had occurred, but if one or more marked changes were

recorded for it, two points were given. By this method,
every joint, whether initially affected or not could score
two points.

(2) Joints not affected initially scored an additional
point if they became affected, so that the total possible
score varied according to the number of joints initially
affected, the maximum possible score (no joints initially
affected) being 132. This method seems to be preferable
to the former.

In both methods allowance was made for joints
which were initially so damaged that further
progression was impossible (this reduced the possible
score), but it was not possible to discriminate joints
which were originally so damaged that they could
only "deteriorate" and not "markedly deteriorate".

There were 66 patients, with a total of 2,904
joints; 99 of these joints were considered unassess-
able for various reasons, leaving a total of 2,805
joints. The changes in the radiographic signs were
recorded in the following numbers of joints:

Narrowing: 60
Surface Erosion: Slight, 59; Marked, 141
Pocketed Erosion: Slight, 24; Marked, 39
Subluxation: 4
Periosteal Reaction: I

It will be seen that the bulk of the scoring came
from change in the two types of erosion, that narrow-
ing was responsible for a small proportion of the
points, and that subluxation and periosteal reactions
were numerically negligible. These features are per-
haps accentuated by the method of scoring-since
marked change may nullify the score due to a minor
change in another radiographic sign if both occur
in the same joint. By this empirical scoring system
a number was derived that was a measure of the

change in the bony appearance of the hands and
wrists.

Table XII shows that by either method of scoring
the cortisone group in the aggregate could make a
possible score of two points more than the aspirin
group. This is evidence-but based only on joints
of the hands-that in addition to their similarity as
regards other factors previously examined, the two
groups were very similar as regards severity of the
disease.

TABLE XII

SCORE OF X-RAY PROGRESSION IN HANDS DURING
FIRST YEAR OF TREATMENT OF 35 PATIENTS ON

CORTISONE AND 31 PATIENTS ON ASPIRIN

Cortisone Aspirin Differ-
Scoring Score ence
Method Mean ± S.E. Mean ± S.E. ± S.E.

Possible .. 86 ± 11 84 1-4 2 2-8
Actual .. 6 11 9± 19 3 2*2

Actual as
Percentage
of Possible 7 ± 14 11+ 21 4+ 2 5

Possible .. 115 ±2-2 113 1-8 2 2-8
2 ~Actual . . 7 1-6 12 2-4 5 2-9

Actual as
Percentage
of Possible 6 1-4 10 2-1 4± 25

Joints not
Initially
Affected .. 29 1-7 29 1-7 0

New Joints
Radio- Number of
logically such Joints
Involved which later

became
Involved.. 2 0-6 3±07 1 ±0 9

The mean score for radiological deterioration was,
by the first method, six in the cortisone group and
nine in the aspirin group-scores equivalent to 7 and
11 per cent. of the respective possible scores. By
the second method the average scores were seven in
the cortisone group and twelve in the aspirin group
-scores equivalent to 6 and 10 per cent. of the
respective possible scores.
By both methods the difference between the groups

approaches but does not reach significance level-
nearly a positive finding, but not conclusive on
these numbers.

Referring again to Table XII, it will be seen that
on the average 29 new joints in the two hands of the
average patient could have become affected in both
groups, i.e. it was possible for the disease to spread
to an equal number of new joints in each group.
In the event, it spread to an average of two per
patient on cortisone and to three per patient on
aspirin, which is not a significant difference.

363

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.14.4.353 on 1 D

ecem
ber 1955. D

ow
nloaded from

 

http://ard.bmj.com/


ANNALS OF THE RHEUMATIC DISEASES

(10) CONCORDANCE BETWEEN THE MEASUREMENTS
OF CHANGE

It has been established that, whether judged by
change in employment status, functional capacity
(objective or subjective), number of joints affected,
erythrocyte sedimentation rate, haemoglobin level,
or radiological change as separate items, the two
groups as a whole could hardly have kept more in
step over the course of a year, than did these two.
To what extent were these measurements in agree-
ment one with another?
For this inquiry the two groups were combined,

and it was found that agreement as to whether a
patient was up-graded, down-graded, or remained
in the same grade, existed between these indices in
the following proportions:

1st Half-year 12nd Half-year
Indices Compared (87 patients) (77 patients)

(a) Function (objective) and Function (per cent.)
(subjective), in . . 48 68

(b) Function (objective) and Employ-
ment Status, in.62 75

(c) Function (subjective) and Employ-
ment Status, in.47 64

(d) All Three Indices.30 56

Generally the degree of concordance was higher
in the second than in the first half-year.
The extent to which the radiological, laboratory,

and clinical assessments were in accord is shown
in Tables XIII and XIV.
Taking an erythrocyte sedimentation rate of

20 mm./hr as the upper limit of normality, four
groups were formed, according to change in erythro-
cyte sedimentation rate over the 12 months:

Erythrocyte Sedimentation!
Rate

Group
Initial Final

1 Normal Abnormal
2 Abnormal Abnormal
3 Normal Normal
4 Abnormal Normal

Description of
Serological
Change

Worsening
Persistent Abnormality
Normality
Improvement

In Table XIII, in the aspirin group, the trend of
the x-ray scores is what might be expected. The
highest average score occurred in Group 2 which had
a high erythrocyte sedimentation rate both initially
and finally. Group 3, in which the erythrocyte
sedimentation rate started and finished below 20 mm./
hr. has a far smaller score (average 6-4), the
difference being statistically significant. Group 4,
which really improved serologically in that the
erythrocyte sedimentation rate fell to below 20 mm.!
hr, had the lowest score (average 5-2).

TABLE XIII

CORRELATION BETWEEN CHANGE IN ERYTHROCYTE
SEDIMENTATION RATE AND X-RAY SCORES

Change in Cortisone Aspirin
Erythrocyte

Sedimentation Rate Number Mean x-Ray Numfber Mean x-Ray
betweenBeinning of Score +S.E. ~ Score ±S.E.and End of Year Patients Patients

1. *Normal to Raised 2 3 6 ± 3 6 0

2. RaisedtoRaised 15 5 2 ± 16 14 15 7 ± 35

3. Normal to Normal 7 3 9 ± 18 10 6-4 ± 15

4. Raisedto Normal 11 8 8 ± 3 5 7 5-2 i16

* An erythrocyte sedimentation rate of 20 mm./hr (Westergren)
was taken as the upper limit of normality

No such association can be demonstrated in the
cortisone group. The lowest average x-ray score
occurred in Group 1, which serologically became
worse, and the highest in Group 4, which sero-
logically improved (i.e. whose erythrocyte sedimen-
tation rate changed from abnormal to normal).
When the index "functional activity (objective)"

is compared with the x-ray score, a more logical
relationship appears (Table XIV, opposite). Those
up-graded, judged by this index, scored on the
average less by x-ray assessment (3 9 per cent. of the
possible score) than those whose function did not
change (9 per cent.), and those who were down-
graded showed a still higher average (l 1* I per cent.).
Yet even this association is not beyond doubt,

since only the increase in average x-ray score of the
"no change" group over the "up-graded" group was
statistically significant.

Furthermore, when the cortisone and aspirin
groups are considered separately, this trend in the
averages is not seen in the aspirin group (probably
because of the very few patients who were down-
graded) and again the differences are not significant.
Even if the "down-graded" group is included with
the "no change" group, so that the comparison
is between those who improved clinically and those
who did not, no significant difference in the average
x-ray scores can be demonstrated in the cortisone
group.

The Proportion who Improved.-It may be asked
what proportion of these patients unequivocally
improved under these courses of treatment? The
answer depends on how improvement is to be
judged. Is it to be judged by improvement in
functional activity, on how the patients themselves
said they felt, on employment status, or on a com-
bination of these with other clinical assessments?
Table XV (opposite) presents some data on this
aspect of the inquiry. There is no significant differ-
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EMPIRE RHEUMATISM COUNCIL
TABLE XIV

ASSOCIATION BETWEEN CHANGE IN FUNCTION ASSESSED OBJECTIVELY, AND X-RAY SCORE
Mean x-ray Scores. (Actual as percentage of Possible)

Change in Cortisone Aspirin All Patients
Functional Capacity

(objective) No. of No. of No. of
over 12 months Patients Mean S.E. Patients Mean S.E. Patients Mean S.E.

Up-graded .10 38% 1-6 6 4 0% 1-7 S 16 39%0 1-2 s
No Change.21 5-4% 1-3 21 126% 2-8 s 42 9-0% 1-6 s

Down-graded.4 144%+90 4 77%+ 3-5 8 l1%+4 6

s Significant increase in x-ray scores.

TABLE XV

NUMBER AND PERCENTAGE OF PATIENTS WHO "IMPROVED" AS JUDGED BY VARIOUS CRITERIA

Numbers Up-graded
First Half-year Second Half-year Both Half-years Complete Year

Criterion
Number Per Number Per Number Per Number Per
of Patients cent. of Patients cent. of Patients cent. ofPatients cent.

'Cortisone 14 37 4 11 0 0 1 1 29
Employment Status .. ..|

Aspirin 13 33 5 13 2 5 13 33

Cortisone 10 26 8 21 0 0 11 29
Objective

Aspirin 10 26 5 13 1 3 10 26
Function

Cortisone 26 68 7 1 8 4 1 25 66
Subjective J

Aspirin 22 56 7 18 3 8 18 46

Cortisone 5 1 3 2 5 0 0 5 13
All Three Criteria .. ll[Aspirin 4 10 1 3 1 3 7 18

ence between the aspirin and cortisone groups.
More patients in both groups improved in the first
6 months than in the last.
Only five patients on cortisone and four on aspirin

recorded improvement by all three functional
criteria in the first half-year (13 and 10 per cent.
respectively); in the second half-year only two on

cortisone and one on aspirin did so (5 and 3 per
cent.); no patient on cortisone, and only one on

aspirin recorded improvement on all three factors
in both half-years, but when the final assessments
were compared with the initial ones five patients on

cortisone and seven on aspirin were found to have
improved over the year in all three factors-(13 and
18 per cent. respectively).
Thus, whilst no patient on cortisone showed

consistent improvement throughout the year, five
maintained what improvement had been established.
One patient on aspirin showed improvement in both
half-years, and seven maintained the improvement
accomplished.
A comparison of the clinical records of these

patients who really improved by all three functional
criteria with those of the remainder of their group

might have been worthwhile had the numbers who
improved been greater; on five cases alone no useful
purpose could be envisaged.

(1 1) DISCUSSION
In all prolonged therapeutic trials of any size,

some patients disappear, some fail to report at the
correct times, and others have to have the regime
changed for purely therapeutic reasons. It is for-
tunate if these inevitable withdrawals are few and
are so distributed that they do not affect the relative
composition of the groups under investigation. In
this trial, if the withdrawals had differentially
affected the composition of the two treatment
groups to any significant extent, we should have been
unable to give an answer to Question 1. Similarly,
if the non-availability of x-rays in eleven out of 77
patients had altered the composition of either
group in relation to the other, we should have been
unable to answer Question 2.

Question 1.- What is the clinical and functional
difference between an aspirin-treated group and a
cortisone-treated group at the end of 6 months, one
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ANNALS OF THE RHEUMATIC DISEASES

year, 2 years, and 3 years from the start of therapy?
While it is too early yet to give the results for the
second and third years, the answer for 6 months and
one year from the start of treatment is that there was
no clinical or functional difference between the two
groups. This holds for employment status, func-
tional capacity (whether estimated by the physician
or by the patient), and number of joints involved.
The only two significant differences encountered
were:

(a) Decrease in erythrocyte sedimentation rate in
the cortisone group for the first 2 months not seen
in the aspirin group; this difference had disappeared
at 6 months and one year;

(b) Rise in the haemoglobin content of the blood
in the cortisone group at 6 months not seen in the
aspirin group; this had also disappeared by one year.

There is, in fact, a striking similarity to the results
of the M.R.C. Nuffield trial in patients with a dura-
tion at start of therapy of between 3 and 9 months.
The one significant difference there between the
hormone and aspirin groups concerned the haemo-
globin level and that had disappeared by the end
of the second year.

Question 2.-Is there any significant difference in
the radiological progress in the two groups after one
year and each subsequent year? There was no
difference between the two groups at the end of one
year that could not arise from chance at the 5 per
cent. probability level. The aspirin group showed
on the average fresh involvement of three out of
29 initially unaffected joints as compared with two
in the cortisone group. It is to be noted that this
refers primarily to erosions; osteoporosis, which is
notoriously difficult to assess, was not considered.
No combination of the various criteria showed

any significant difference between the two groups.
The Tables show, however, that taking both groups
together, a separate overall improvement did occur
in these patients, mostly in the first 6 months of the
year. This is most marked according to the
patient's own assessment, but is also visible in the
"objective" figures, the mean number of joints
affected, the erythrocyte sedimentation rate, the Hb
level, and to a lesser extent in the physician's estimate
of function; it is only absent by the criteria used for
assessing employment status which are relatively
coarse. Deterioration in either or both groups is
seen only in the x-ray analysis.

Question 3.-How many have had to be taken off
treatment and why? is of interest not only as regards
the cortisone group, but also by comparison with
the aspirin group. A total of nearly one-quarter of

the patients had to be withdrawn during the year,
but these were equally divided between the cortisone
and aspirin groups. Most of these withdrawals
were made because either the physician or the
patient or both found no evidence of benefit from
the allotted drug, so that the patient failed to attend
or was changed by his physician to some other
treatment. Only one patient on aspirin was
specifically withdrawn because of deterioration, as
against 6 on cortisone, who were withdrawn because
deterioration occurred at the maximum allowed
dose. Of the four cases on cortisone which were
withdrawn because of toxicity, two had been
wrongly entered in the trial, one having pre-existing
mild hypertension and one possible evidence of old
tuberculosis; the other two developed indigestion
and hypertension respectively. Thus, it seems that
the selected dosage schedule was a safe one. It
corresponds over the course of the year with that
given spontaneously for this disease by physicians
all over the world as evidenced by published state-
ments. Both this dosage schedule with its upper
limit and the freely-chosen dosage constitute a com-
promise between the maximum dose which avoids
serious complications and the minimum dose needed
to produce beneficial effects. Thus may be answered
the possible criticism that the dosage level of hor-
mone in this trial was too low to be compared
adequately with aspirin.

Question 4.-What is the incidence of the different
complications? No severe complications occurred
except those in the two patients on cortisone and the
one on aspirin, who were withdrawn because of
toxicity. In the cortisone group, oedema, hyper-
tension, indigestion, and depression were the main
troubles encountered, which corresponds with
general experience.

Finally, the only possible generalization on the
long-term treatment of rheumatoid arthritis to be
drawn from the results of this trial is that either
aspirin or cortisone plus a basic regime of general
care, including physiotherapy and splints, will
produce improvement in patients carefully selected
to avoid the possibility of untoward complications
and the likelihood of a failure to respond (on
account of ankylosis, etc.). It seems possible that
analogues of both the drugs used might be found
which would give a higher ratio of benefit to toxicity,
but each would have to be tested along similar
strictly controlled lines.
From our experience in this trial the following

possible modifications of future trial procedure may
-be deduced:

(i) a shortening of the trial period to 6 months;
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EMPIRE RHEUMATISM COUNCIL
(ii) a change-over at this time to the other trial

drug, so as to allow each patient to act as his
own control;

(iii) a control group, run concurrently with the
main trial, which would permit retrospective
comparison with one of the two present groups.

(12) CONCLUSION

There is no significant difference after one year's
treatment between two similar groups of patients,
one treated with aspirin, the other with cortisone,
and both on a similar basic regime of general care.
Clinical improvement and radiological deterioration
occurred tU a similar extent in both groups.

(1 3) SUMMARY

(1) A therapeutic trial comparing cortisone acetate
and aspirin in the long-term treatment of established
rheumatoid arthritis was set up by the Research
Sub-Committee of the Empire Rheumatism Council.

(2) It was conducted at nine treatment centres
with considerable experience of controlled therapy
in England and Scotland.

(3) One hundred patients were selected with
rheumatoid arthritis affecting three joints or more,
between the ages of 17 and 60, excluding those
known to have mental instability, gastric disease, or
hypertension, and those unlikely to co-operate in a
prolonged trial. They were to be able to walk a
few steps and to have no fixed flexion deformity
of any major degree.

(4) Allocation to one of the two treatment groups
was made centrally and at random, stratifying by
sex and treatment centre.

(5) Treatment consisted of a basic regime of
general care (including physiotherapy and splintage)
plus either cortisone or aspirin. Cortisone dosage
started at 75 mg./day and was then adjusted up or
down until the lowest dose was found which kept
that patient largely symptom-free. Therapy was
discontinued in patients who needed 100 mg./day
or more for more than one month. Aspirin was
given at 4 g./day and then adjusted up or down as
necessary. The mean dosage at the end of one year
for those still in the trial was 69 mg./day cortisone
and 59 gr./day (4 g.) aspirin.

(6) 22 patients were withdrawn from the trial
during the year (and one failed to start), because
of toxicity, failure to benefit, or non-attendance:
this affected both treatment groups equally.

(7) The composition of the two groups initially
was similar, whether those 99 who started or only
those 77 who finished the year are considered, in

regard to age, sex, duration of symptoms, type of
onset, number of joints affected, employment status,
functional capacity (both objectively and sub-
jectively rated), erythrocyte sedimentation rate,
haemoglobin level, and radiological evidence of
disease in the hands.

(8) Using the above criteria, the results at
6 months and one year showed no significant differ-
ence between the two groups, except for the haemo-
globin level at 6 months which was better in the
cortisone group.

(9) Complications were not severe, apart from
two patients with hypertension and one with
indigestion on cortisone, and five with indigestion
on aspirin, all severe enough to require withdrawal
from the trial.
The following centres took part in the trial and the

thanks of the Committee are due to their colleagues, both
listed and unlisted, at the various centres who assisted
in the work:

1. Hammersmith Hospital
E. G. L. Bywaters, G. R. Fearnley, A. Aronoff.

2. Westminster Hospital
F. Dudley Hart, J. Leonard, A. L. Johnson.

3. Sheffield Centre for the Investigation and Treatment
of Rheumatic Diseases

H. F. West, M. Fisher.
4. Royal National Hospital for Rheumatic Diseases,

Bath
G. D. Kersley, L. Mandel.

5. Northern General Hospital, Edinburgh
J. J. R. Duthie, J. L. Potter, J. D. E. Knox.

6. West London Hospital
0. Savage, M. Joule.

7. Arthur Stanley Institute, Middlesex Hospital
0. Savage, C. E. Quin.

8. General Infirmary, Leeds
R. E. Tunbridge.

9. Royal Free Hospital
E. T. D. Fletcher, J. H. Jacobs.

Messrs. Merck and Co. Inc. kindly supplied the
cortisone acetate and the Committee expresses its
gratitude to them for this.

Dr. E. Lewis-Faning was responsible for the statistical
analysis and Dr. Ifor Williams for designing the x-ray
analysis and for reading the data. Mr. Victor Howell
and his staff at the Empire Rheumatism Council Head-
quarters were responsible for the not inconsiderable
secretarial work.
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ANNALS OF THE RHEUMATIC DISEASES
Essai compare et control dans plusieurs centres de
l'acetate de cortisone et de l'acide acetyl-salicylique dans
le traitement de longue duree de l'arthrite rhumatismale

R6sultats de la premiere ann~e
RisumI

(1) Le Sous-Comite de Recherches de l'Empire
Rheumatism Council institua un essai therapeutique
compare de l'acetate de cortisone et de l'aspirine dans
le traitement de longue duree de l'arthrite rhumatismale
manifeste.

(2) L'essai fut effectue dans neuf centres de traitement
ayant eu une experience considerable de la therapie
contr6lee en Angleterre et en Ecosse.

(3) On choisit cent sujets souffrant d'arthrite rhuma-
tismale portant sur trois articulations ou plus et ages de
17 a 60 ans. On exclut de ce lot tous seux qu'on savait
atteints d'instabilite mentale, de maladie d'estomac ou
d'hypertension et ceux dont la participation a un essai
prolonged etait peu probable. Tous devaient povoir
marcher quelques pas et ne pas avoir d'enraidissement en
flexion trop prononce.

(4) Une authority centrale se chargea d'assigner les
malades aux deux groupes de traitement en tirant au
sort pour chaque sexe dans chaque centre.

(5) Le traitement consistait d'un regime essential de
soins g6neraux (y compris la physiotherapie et les
protheses) plus la cortisone ou l'aspirine. Pour la
cortisone, on commencait par 75 mg. par jour et on
augmentait ou diminuait la dose jusqu'A arriver a la plus
faible capable de supprimer la majority des symptomes.
On arretait le traitement chez ces malades qui avaient
besoin de 100 mg. ou plus par jour pendant plus d'un
mois. Pour 1'aspirine, on commencait par 4 g. et on
ajustait la dose. Au bout d'un an, chez ceux qui
participaient encore a l'essai, la dose moyenne par jour
6tait de 69 mg. de cortisone pour les uns et de 4 g.
d'aspirine pour les autres.

(6) Au cours de l'annee on mit en dehors de l'enquete
22 malades (un autre faillit d'y entrer) en raison de
toxicity, d'insucces ou d'absence; les deux groupes de
traitement furent frappees d'une maniere gale.

(7) La composition initiale des deux groupes fut
similaire aussi bien pour les 99 entrants que pour les
77 restants au bout de l'an en ce qui concerne: age, sexe,
duree des sympt6mes, type du debut, nombre d'articula-
tions atteintes, position occupationnelle, capacity fonc-
tionnelle (mesur6e objectivement et subjectivement),
sedimentation globulaire, taux d'hemoglobine et critere
radiologique de l'atteinte des mains.

(8) Les resultats, bases sur les criteres enumeres
ci-dessus, de six mois et d'un an, montrent qu'il n'y a pas
de difference significative entre les deux groupes, sauf
pour le taux d'hemoglobine, plus favorable au bout de
6 mois dans le groupe traits par la cortisone.

(9) Les complications ne furent pas sevbres, sauf
dans deux cas d'hypertension et un d'indigestion parmi
les traits par l'aspirine. La severite de ces cas fut
suffisante pour les soustraire A l'essai.

Ensayo comparado y controlado, en varios centros, del
acetado de cortisona y del acido acetil-salicilico en el

tratamiento de largo plazo de la artritis reumatoide
Resultados hasta un afno

SUMAIO
(1) La Subcomision de Investigaciones del Empire

Rheumatism Council instituyo un ensayo terapeutico
comparado del acetato de cortisona y de la aspirina en el
tratamiento de largo plazo de la artritis reumatoide
manifesta.

(2) El ensayo fue efectuado en nueve centros de
tratamiento con experiencia considerable de la terapia
controlada en Inglaterra y Escocia.

(3) Se eligieron 100 sujetos con artritis reumatoide
en tres o mAs articulaciones, entre 17 y 60 afnos de edad.
Se excluyeron los con inestabilidad mental, con enfer-
medad gdstrica y con hipertension asi como aquellos
cuya cooperaci6n en un ensayo prolongado no fue
cierta. Todos debieron powder andar algunos pasos y no
tener deformidad en flexi6n con rigidez pronunciada.

(4) La distribucion de los sujetos entre ambos grupos
de tratamiento se hizo centralmente y al azar, pero con
consideracifn de sexo en cada centro.

(5) El tratamiento consistia de un regimen bAsico de
cuidados generates (que incluyeron la fisioterapia y el
entablamento) y, ademas, de cortisona o de aspirina.
Los tratados con cortisona empezaban con 75 mg. al
dia, aumentando o disminuyendo la dosis, hasta alcanzar
la mAs pequefia capaz de suprimir la mayoria de los
sintomas. Se cesaba el tratamiento en aquellos que
necesitaban 100 mg. o mAs de cortisona al dia durante
mAs de un mes. En los tratados con aspirina se
empezaba con 4 g. al dia y luego se ajustaba la dosis.
Al cabo del ano, para los que quedaron, la dosis diaria
media de cortisona fue de 69 mg. y la de aspirina de
4g.

(6) Durante el anto, se retiraron del ensayo 22 enfermos
(uno, ademAs, no lleg6 a empazar) a causa de toxicidad,
beneficio inadecuado o ausencias; ambos grupos fueron
igualmente afectados.

(7) La composicion inicial de ambos grupos fue
similar, tanto para los 99 entrantes como para los 77
restantes al cabo de un afno respecto a: edad, sexo,
duraci6n de los sintomas, tipo de comienzo, nuimero de
articulaciones comprometidas, estado de ocupacion,
capacidad funcional (determinada objetiva y subjetiva-
mente), sedimentacion globular, cifras de hemoglobin
y criterio radiol6gico del compromise de las manos.

(8) Los resultados, seguin los criterios mencionados,
de 6 meses y de afio, muestran que no hubo diferencia
significative entre los grupos, a excepci6n de las cifras de
hemoglobin, a los 6 meses mas favorables en el grupo
tratado con cortisona.

(9) Las complicaciones no fueron graves, fuera de dos
casas con hipertensi6n y uno con indigestion en el
grupo de cortisona y de cinco con indigestion en el grupo
de aspirina. Estos casos fueron bastante graves para
retirarlos del ensayo.
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369EMPIRE RHEUMATISM COUNCIL

APPENDIX

DETAILS OF CHANGES IN INDICES OF COMPARISON

Table A shows the change in grading of functional
capacity (physician's estimate) during each half-year.
Before the start of therapy the 38 patients on cortisone
were graded according to the definitions set out in
Section 5. Two were Grade 1, 25 were Grade 2, nine
were Grade 3, and two were Grade 4.
At the mid-year assessment, one of the two patients

who were originally Grade 1 had deteriorated two grades
and the other was unchanged. Of the 25 who were

originally Grade 2, two had deteriorated one stage to
Grade 3, 21 were unchanged, and two had improved
one stage to Grade 1. Of the nine who were originally
Grade 3, two were unchanged, six had improved one
stage to Grade 2, and one had improved two stages to

Grade 1. Of the two who were originally Grade 4, one
was unchanged, and one had improved one stage to
Grade 3.
As a result of these changes the mid-year distribution

was as given in the central column of Table A. The
actual score for improvement was eleven (nine had
improved one stage, and one had improved two stages).
The actual score for deterioration was four (two had de-
teriorated one stage and one had deteriorated two stages).
The changes in the aspirin group and also the changes

in both groups in the second 6 months are to be read in
the same manner. The actual and possible scores are
summarized in Table B. Tables C, D, E, and F are
to be read similarly.

APPENDIX TABLE A

DISTRIBUTIONS ACCORDING TO FUNCTIONAL CAPACITY (PHYSICIAN'S ESTIMATE) AT BEGINNING,
MIDDLE, AND END OF FIRST YEAR, WITH NUMBER OF GRADES IMPROVED OR DETERIORATED

IN EACH HALF-YEAR

First Half-year Second Half-year
Distri- Distri- Distri-

Drug I Functional bution No. of Grades bution No. of Grades bution
Grade at Deteriorated or Improved at Deteriorated or Improved at

Start 6 months 12 months
-2 1 0 +1I + 2 -2 1 0 -f-i +2

I (Best) 2 1 - I - - 4 - 2 2 - - 6
2 25 - 2 21 2 - 27 - 5 18 4 - 23
3 9 - - 2 6 1 6 - - 3 3 -9

Cortisone 4 (Worst) 2 - - 1 I - 1 -I I - -

Total .. .. 38 1 2 25 9 1 38 - 7 23 8 - 38

"Mean"Grade .. 23 2-1 2-1

I (Best) 2 2 - - - 3 - 3 - 5
2 27 - 2 22 3 - 29 - 4 24 1 - 26
3 j - 2 5 - 6 - - 3 2 1 8

Aspirin 4 (Worst) 2 - - 2 1 l- - -

Total .. .. 39 _ 5 24 10 - 39 - 4 30 4 1 39

"Mean" Grade.. 2 3 2 1 2 1

APPENDIX TABLE B

FUNCTIONAL CAPACITY (OBJECTIVE-PHYSICIAN'S ESTIMATE)
Actual score (grades improved or deteriorated) and percentage of possible improvement and deterioration in each half-year.

Change Score First Half-year Second Half-year Complete Year
Change

Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin

Actual I I 10 8 6 12 12
Improvement Possible 49 49 42 44 49 49

Actual as percentage of Possible .. 22 20 19 14 24 24

Actual.4 5 7 4 4 5
Deterioration Possible.65 68 72 73 65 68

Actual as percentage of Possible .. 6 7 10 5 6 7
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ANNALS OF THE RHEUMATIC DISEASES
APPENDIX TABLE C

DISTRIBUTIONS ACCORDING TO PATIENT'S OWN ESTIMATE OF HIS HEALTH AT BEGINNING,
MIDDLE, AND END OF FIRST YEAR, WITH NUMBER OF GRADES IMPROVED OR DETERIORATED IN

EACH HALF-YEAR

Drug
Grade

(per cent.
Well)

First Half-year
Distri-
bution

at
Start
lI

No. of Grades
Deteriorated or Improved

-2 - 0 +1

100 I -
75 9 1 1 5 2

l 0 18 l- II 3 12
Cortisone 25 9 3_ _ 6

.1 1 2 - 1

Total . . . . 38 1 2 9 21

"Mean" (per cent.) 50

100 1 1 ,
75 14 8

Aspirin 50 18 - 3
25 5

Total 139 - 6 1 1

2
12

l

18

"Mean" (per cent.)! 56
I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Second Half-year
Distri-
bution No. of Grades

at Deteriorated or Improved
-I ILsmontnsj _ _LIhI monits

+2 +3 -2 -1 0 +1
- -I- I- F-

2
-

2
3 -

-I I-

5
20
10
3

38

3 1
3'

2
15
7
1

6 25
- I- I- -I I-

2

I I
_

3

68

5
22
10
2 I-

39

69

2 3
5 16
1 4

li-
- 8 24

APPENDIX TABLE D
FUNCTIONAL CAPACITY (SUBJECTIVE-PATIENT'S OWN ESTIMATE)

Actual score (grades improved or deteriorated) and percentage of possible improvement and deterioration in each half-year.

APPENDIX TABLE E
ACTUAL MEAN REDUCTION IN EACH HALF-YEAR IN NUMBER OF JOINTS AFFECTED

APPENDIX TABLE F
MEAN NUMBER OF JOINTS AFFECTED AT END OF EACH PERIOD AS A PERCENTAGE

OF NUMBER AT BEGINNING OF THAT PERIOD

Cortisone Aspirin
Period Covered Difference/SE.

No. of Patients Mean ± S.E. No. of Patients Mean ± S.E.

First Half-year .. . 38 67 ± 7-2 39 68 ± 6-2 1-2/10

Second Half-year 38 101 ± 13 3 39 87 ± 8-8 14 3/15 9

Complete Year.38 56 ± 6-7 39 58 ± 60 2/9
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