477

ANALYSIS OF IMPROVEMENT IN INDIVIDUAL
RHEUMATOID ARTHRITIS PATIENTS TREATED WITH
DISEASE-MODIFYING ANTIRHEUMATIC DRUGS,
BASED ON THE FINDINGS IN PATIENTS TREATED
WITH PLACEBO

HAROLD E. PAULUS, MARLENE J. EGGER, JOHN R. WARD, H. JAMES WILLIAMS, and the
COOPERATVE SYSTEMATIC STUDIES OF RHEUMATIC DISEASES GROUP

A composite index for estimating improvement in
individual rheumatoid arthritis (RA) patients during
trials of slow-acting, disease-modifying antirheumatic
drugs (DMARDSs) was developed by analyzing the re-
sponses of 130 placebo-treated participants in Coopera-
tive Systematic Studies of Rheumatic Diseases studies. If
responses in 4 of 6 selected measures were required for
improvement (by =20% for morning stiffness, Wester-
gren erythrocyte sedimentation rate, joint pain/
tenderness score, and joint swelling score, and by =2
grades on a 5-grade scale, or from grade 2 to grade 1 for
patient’s and physician’s overall assessments of current
disease severity), few placebo-treated patients qualified
as improved, whereas significantly more DMARD-
treated patients demonstrated improvement. The pro-
posed index appears to be useful in estimating the
probability that an RA patient will improve if taking a
placebo during a DMARD trial, and may be a useful tool
for analysis of DMARD studies.
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Although the essential human unit in medicine
is the individual patient, the responscs of individual
patients with rheumatoid arthritis (RA) have been
difficult to ascertain from published reports of con-
trolled clinical trials with both nonsteroidal antiinflam-
matory drugs (NSAIDs) and slow-acting, disease-
modifying antirheumatic drugs (DMARDs). Rather,
the focus of these reports has been the statistical
differentiation of 1 therapeutic intervention from an-
other, or from placebo. The traditional assessments of
RA attempt to measure some of the cardinal signs of
inflammation: swelling, pain, and loss of function.
Redness and warmth usually are not quantitated (1).
Thus, traditional clinical assessments of joint pain,
tenderness, swelling, range of motion, and circumfer-
ence, grip strength, walking time, morning stiffness,
and crythrocyte sedimentation rate (ESR), or other
‘‘acute-phase reactants’® semiquantitatively record
various aspects or effects of the inflammatory process.
This is also done by the newer instruments to assess
function, health status, and quality of life (2).

The application of standard statistical analysis
to each of these measures can dectermine whether it
has been changed more by an intervention than by
placebo, or by a comparison intervention. If all of
these independently analyzed, but interrelated, mea-
sures demonstrate statistical superiority of the tested
intervention, one concludes that it is more effective
than the comparison treatment, e.g., methotrexate is
more effective than placebo (3). However, even in this
situation, some patients fail to benefit from the treat-
ment. If only some measures are statistically superior,
there is more difficulty deciding whether the treatment
is effective.

In some studies, the patient and the investigator
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Table 1.

PAULUS ET AL

Characteristics of placebo-treated patients in 4 CSSRD studies on disease-modifying

antirheumatic drugs for the treatment of rhecumatoid arthritis*

Oral gold/ Sulfasalazine/
parenteral parenteral
D-penicillamine gold Methotrexate Subtotal gold Total
Associated with S5 55 105 215 53 268
study
At least 1 visit 54 S1 98 203 52 255
Eligible after first 54 50 94 198 51 249
visit
Withdrawals 14 7 41 62 19 81
Adverse effects 2 1 10 13 S 18
Lack of efficacy 5 2 20 27 10 37
Other reasons 7 4 11 22 4 26
Completing study 40 43 53 136 32 168
Observer changed 1 0 5 6 0 6
V,to V.
Efficacy group for 39 43 48 130 32 162

joint scores*

* Values are the number of placebo-treated patients. CSSRD = Cooperative Systematic Studies of
Rheumatic Diseases; V|, = baseline visit; V; = end-of-study visit.

t Values are the same as in previous studies (3,9,11). In the D-penicillamine study (8), 2 placebo-
treated patients were eligible at the first visit, but were not included in the results.

are asked to record their overall opinions regarding the
efficacy of the treatment. Thesc opinions can provide
an intuitive indication of the clinical responses of
individual patients, but do not use the carcfully re-
corded traditional clinical assessments. Various com-
posite indices have been proposed; examples include
the Lansbury index (4), the Ritchie articular index (5),
the pooled index (6), discriminant analysis (7), the
Cooperative Systematic Studies of the Rheumatic Dis-
eases (CSSRD) joint count (8), and others (1).

Responses of individual patients participating in
a clinical trial may vary from marked improvement to
withdrawal for lack of efficacy. Since paticnts arc
treated individually, a method of analysis based on
individual patient responses should make it easier to
extrapolate the results of a controlled clinical trial to
the clinical treatment setting.

Reasoning that the responses of the placebo-
treated patients in controlled clinical trials of
DMARDs represent the background progression of
their disease (during treatment with NSAIDs and in
some cases with low doses of prednisone), one could
attempt to develop a criterion for improvement of
individual patients that could be satisfied by no more
than 5% of placebo-treated patients. If the responses
of a significantly greater percentage of drug-treated
patients exceed this criterion, this should indicate that
the drug is useful for the treatment of at least some
patients with RA. Such a measure could be of substan-
tial value in scrcening investigational drugs for further
research.

PATIENTS AND METHODS

Patients. The CSSRD group has conducted a series of
prospective, randomized, double-blind, controlled studies of
DMARDs in paticnts with RA. These studies include 1)
comparison of D-penicillamine 500 mg/day, D-penicillamine
125 mg/day, and placebo (8), 2) comparison of auranofin,
aurothiomalate, and placebo (9), 3) comparison of D-
penicillamine 750 mg/day and azathioprine (10), and 4)
comparison of low-dose weekly pulsc mecthotrexate and
placebo (3).* A total of 198 patients were randomized to take
placebo in these studies (Table 1), passed all study eligibility
checkpoints (i.e., were still eligiblc at the initial visit), and

* The participating clinics for the 5 studies (including the
present one), and their clinic directors, were as follows: Boston
University, Boston, MA, Edgar S. Cathcart, MD and Robert F.
Meenan, MD; Duke University, Durham, NC, Richard P. Polisson,
MD; Guthrie Clinic, Sayre, PA, Robert M. Michaels, MD; Johns
Hopkins University at Good Samaritan Hospital, Baltimore, MD,
Lynn M. Billingsley, MD; Medical College of Virginia/Virginia
Commonwealth University, Richmond, Ralph E. Small, PharmD;
Arthritis and Rheumatism Branch, National Institute of Arthritis
and Musculoskeletal and Skin Diseases, Bethesda, MD, Paul H.
Plotz, MD and John Klippel MD; Ohio State University, Columbus,
Seth M. Kantor, MD; State University of New York, Downstate
Medical Center, Brooklyn, David Kaplan, MD and Joyce Z. Singer,
MD; University of Alabama, Birmingham, Graciela S. Alarcén, MD;
University of California, Los Angeles, Harold E. Paulus, MD; Uni-
versity of California, San Diego, Michael H. Weisman, MD; Uni-
versity of Cincinnati, Cincinnati, OH, Michael E. Luggen, MD;
University of Connecticut, Farmington, Arthur Weinstein, MD;
University of Michigan, Ann Arbor, Giles G. Bole, MD and William
Mikkelson, MD; University of Missouri, Columbia, Gordon C.
Sharp, MD; University of South Alabama, Mobile, Joseph G.
Hardin, Jr., MD; University of Tennessee, Memphis, Stanley B.
Kaplan, MD; University of Utah, Salt Lake City, Cecil O. Samuel-
son, Jr., MD and Daniel O. Clegg, MD; University of Washington,
Harborview Medical Center, Seattle, Robert F. Willkens, MD.
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Table 2. Summary of placebo-treated patient data base used for analysis of individual improvement*
Oral gold/ Sulfasalazine/
parenteral parenteral

D-penicillamine gold Methotrexate Subtotal gold Total

Completed study 40 43 §3 136 32 168

Withdrew for lack 5 2 20 27 10 37

of efficacy

Available for 45 45 73 163 42 205

analysis

Observer changed 1 0 S 6 0 6

vV, -V,
Missing values?t 14 12 | 27 0 27
Total analyzed 30 67 130 42 172

* Values are the number of placebo-treated patients. V,; = baseline visit; V; = end-of-study visit.
t If any of the paired values for baseline and end-of-study visits were missing for any of the 6 variables
used in the analysis, the patient was not used in the analysis of individual improvement.

completed the initial visit. (A few additional patients were
found to be ineligible at the first visit, but received some
medication, due to late submission of forms to the data
center.) Of these 198 patients, 27 withdrew for lack of
efficacy and 136 completed the respective studies; 130 of 163
patients who completed their study or dropped out for lack
of efficacy were analyzed for the present investigation (Table
2). Thirty-threc patients who had missing values, observer
changes, or who withdrew for reasons other than lack of
efficacy were excluded from this analysis.

Efficacy evaluations. The standard efficacy assess-
ment in each study included measurements of morning
stiffness, CSSRD joint pain/tenderness score, CSSRD joint
swelling score, patient’s overall assessment of current dis-
ease severity, physician’s overall assessment of current
disease severity, and Westergren ESR (8). These 6 measures

were arbitrarily selected for use in the development of a
criterion for individual improvement.

Baseline evaluations of the patients randomized to
receive placebo in the 3 studies differed significantly in a
number of respects. Table 3 details this lack of comparability
for those placebo-treated patients completing these studies.
It is not surprising that these groups are noncomparable,
since entry criteria such as previous treatment with other
DMARD:s differed among the studies.

Statistical analysis. In developing a criterion for im-
provement of individual RA patients, consideration was
restricted to the 6 variables discussed above: morning stiff-
ness, CSSRD joint pain/tenderness score, CSSRD joint
swelling score, Westergren ESR, patient’s overall assess-
ment of current disease severity, and physician’s overall
assessment of current disease severity. These data were

Table 3. Comparison of placebo-treated group clinical mean values at baseline among 3 studies, for patients who were eligible at and

completed the first visit*

pt
Study -
DP Oral gold
D-penicillamine Oral gold Methotrexate versus DP versus versus
Variable (n = 54) (n = 50) (n = 94) Overall oral gold MTX MTX
Age 51.0 (52) 48.3 (50) 55.0 (94) 0.0209 0.433 0.052 0.012
Severe disease, % 58 (52) 20 (50) 57 (94) 0.0000 0.001 0.657 0.000
Disease duration, months 116.2 (52) 60.9 (50) 156.1 (94) 0.0000 0.000 0.006 0.000
Functional class 2.5(52) 2.2 (50) 2.4 (94) 0.0113 0.008 0.662 0.007
Physician assessment 3.2(5) 2.9 (50) 3.4 (94) 0.0064 0.041 0.375 0.002
Patient assessment 3.0 (52) 3.1 (50) 3.2 (94) 0.1906 - - -
Grip strength (right), mm Hg 91.1 (51) 125.1 (50) 90.1 (92) 0.0003 0.003 0.314 0.000
Grip strength (left), mm Hg 91.7 (51) 118.3 (50) 89.0 (92} 0.0029 0.021 0.294 0.001
Joint pain/tenderness score 56.0 (52) 46.6 (50) 55.6 (94) 0.1502 - - -
Joint swelling score 37.7 (52) 28.2 (50) 38.5 (94) 0.0120 0.006 0.602 0.011
Joint pain/tenderness count 36.3 (52) 29.9 (50) 33.5(94) 0.0258 0.010 0.195 0.062
Joint swelling count 26.6 (52) 20.5 (50) 25.2 (94) 0.0131 0.003 0.155 0.068
Morning stiffness, minutes 253.1 (51) 233.1 (45) 205.6 (90) 0.7400 - - -

* Yalues in parentheses are the numbers of patients with valid observations for the indicated variable. DP = D-penicillamine; MTX =

methotrexate; — = no significant difference.

T OQverall tests for differences among studies were performed using the Kruskal-Wallis nonparametric test. Pairwise comparisons between

studies were determined using the Mann-Whitney nonparametric test.
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Table 4. Percentage of patients with individual improvement
(=x% improvement in =4 variables), incorporating withdrawals for
lack of efficacy

% improvement

PAULUS ET AL

of the study was compared with the value observed at the
end of the study to determine the degree of improvement or
deterioration that occurred during the study. Patients who
withdrew for lack of efficacy did not have end-of-study
observations, but were considered to have demonstrated

Study n =20 =30 =40 =50 =60 zero improvement for each of the 6 variables.

D-penicillamine The percentage of improv.ement was calculated. di-
125 mg/day s 18 14 10 10 6 rectly for each of thg ﬁrst 4 variables. However, p_atlent
500 mg/day 423 13 23 2 19 19 assessment and physician assessment of current disease
Placebo 30 3 3 3 0 0 severity were expressed on a 1-5 scale (1 = asymptomatic,

Gold . 2 = mild, 3 = moderate, 4 = severe, and 5 = very severe).
Oral gold s6% 27 25 16 14 9 These 2 variables were accepted as improved only if they
Gold sodium o 37 26 15 15 n satisfied the CSSRD’s definition for ‘‘important improve-

thiomalate N . . . :
) : ment”’ (3), i.e., improvement by at least 2 grades, or if
Placebo 33 12 12 9 6 3 o ; .

Methotrexate initially grfide 2, improvement to .grade 1. o
Drug 57 39 30 30 19 16 Using the 6 selected variables and calculating im-
Placebo 67 4 4 3 3 3 provement as defined above, preliminary analysis was per-

Azathioprine formed to determine the proportions of placebo-treated
Drug 58 24 17 16 14 12 patients who would be considered to have individual im-
D_;Zmyamme 750 53 45 42 38 32 26 provement if various criteria were applied. Preliminary

All placebo patients 130+ 62 62 46 3l 93 definitions required =x% improvement in =y of the 6

* Includes 1 patient taking oral gold who withdrew at the third visit
because of a flare.
T See Tables 1 and 2 for details.

available for a large number of patients across all studies, in
contrast to, for example, measures of activities of daily
living. For each variable, the baseline value at the beginning

variables, where x was set at 20%, 30%, 40%, 50%, or 60%
improvement, and y was set at 2, 3, 4, 5, or 6 variables.
Similar calculations were performed for the patients receiv-
ing DMARD:s in the various studies.

We then tested the individual improvement criterion
selected, =20% improvement in =4 variables, by retrospec-
tively applying it to the 4 completed CSSRD studies used to
derive the criterion, plus a fifth study (sulfasalazine versus
gold sodium thiomalate versus placebo [11]), to see whether

Table 5. Individual improvement of patients in 4 CSSRD studies*
Gold
Azathioprine/D-penicillamine D-penicillamine
Methotrexate Gold ]
_— Oral sodium D-penicillamine Drug Drug
Placebo Drug Placebo gold thiomalate Azathioprine (750 mg/day) Placebo (125 mg/day) (500 mg/day)
Improved, no. (%) 3(4) 2239t 4(12) 15@Nf 1737 14 (24) 24 (45)8 1 (3) 9 (18) 14 (33)
Not improved, no. 64 35 29 41# 29 44 29 29 42 29
Total** 67 57 33 S6# 46 58 53 30 51 43
Withdrawals
Toxicity, no. 10 (1) 29 (31) 1(2) 4(5) 20 (24) 20 (19) 29 (28) 2 (4) 9 (10) 18 21)
(%)
Other, no. 11 6 4 8 8 11 7 7 6 4
Total starting 94 95 50 81 82 103 102 54 88 86
study+
Improved, % of 3 23 8 19 21 14 24 2 10 16
total starting
study

* Individual improvement is defined as improvement in at least 4 of the following variables: morning stiffncss, Westergren erythrocyte
sedimentation rate, Cooperative Systematic Studies of Rhecumatic Diseases (CSSRD) joint pain/tendcrness score, CSSRD joint swelling score,
physician’s assessment of disease severity, and patient’s assessment of disease severity. The first 4 variables are required to show at least 20%
improvement relative to baseline, and the last 2 are required to show ‘‘important™ improvement by the definition of Williams et al (3).

+ P = 0.00001 versus placebo.

1 P = 0.0483 versus placebo and versus gold sodium thiomalate.

§ P = 0.0320 versus azathioprine.

4 P = 0.0073 versus low-dose D-penicillamine and versus high-dose D-penicillamine.

# Includes | patient with a disease flarc at the third visit.

** The total number of patients excludes patients with missing values or observer changes for any of the 6 variables used to define individual
improvement. Also excluded are patients who withdrew for reasons other than lack of efficacy.

+t This group was eligible at and completed the first visit {see Table 1).
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Figure 1. Percentages of patients receiving various drugs or placebo in 4 Cooperative Systematic Studies of
Rheumatic Diseases studies who demonstrated =20% improvement in 2, 3, 4. 5, or 6 of the measured
variables. See Patients and Methods for definitions of variables. GST = gold sodium thiomalate; MTX =
methotrexate; H Dpen = 750 mg/day D-penicillamine; Aza = azathioprine; M Dpen = 500 mg/day
D-penicillamine; L Dpen = 125 mg/day D-penicillamine: OG = oral gold: P — placebo.

the criterion could distinguish placebo from these standard,
accepted DMARDs, while still detecting the required low
placebo response rate.

RESULTS

By inspection, a definition incorporating =20%
improvement in 4 or more variables seemed to pro-
duce the largest difference between placebo-treated
patients and drug-treated patients, while retaining an
acceptably low proportion of placcbo-treated patients
with individual improvement (Table 4, where y = 4).
Results for other values of y were also calculated (data
not shown). The average response rate of the placcbo-

treated patients was 6.2%, with 3%, 4%, and 12% of
the placcbo—treated patients in the D-penicillamine,
methotrexate, and gold studies, respectively, satisfy-
ing this criterion for individual improvement, whereas
the proportions of drug-treated patients who met this
criterion ranged from 18% 10 45% (Table 4). Requiring
=40% or =50% improvement in 4 or more variables
decreased the proportion of placebo responders, but
also substantially decreased the proportions of pa-
tients who would be considered to be improved by the
various drugs (Table 4). Similarly, if one required
=20% improvement in =5, or in all 6 variables, the
proportion of placebo responders-decreased, but at the
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Table 6. Individual improvement of patients in a CSSRD study on
the treatment of rheumatoid arthritis with sulfasalazine, gold sodium
thiomalate, and placebo*

Gold
sodium
Sulfasalazine thiomalate Placebo
Improved, no. (%)* 28 (52.8) 17 (51.5) 12 (28.6)
Not improved, no. (%)t 25(47.2) 16 (48.5) 30 (71.4)
Total 53 33 42
No. of withdrawals
Lack of efficacy 6 3 10
Toxicity 11 27 S
Administrative 5 6 4
Total starting study 69 66 51
Improved, % of total 41 26 24

starting study

* See Table 5 for definition of individual improvement. Not im-
proved includes withdrawals for lack of efficacy. There were no
missing values or observer changes for these data. CSSRD =
Cooperative Systematic Studies of Rheumatic Diseases.

t.P = 0.04, drug versus placebo; P = 0.03, sulfasalazinc versus
placebo; P = 0.074, gold sodium thiomalate versus placebo; P =
0.918, sulfasalazine versus gold sodium thiomalate.

cxpense of decrcased responsiveness of the drug-
treated patients. No placebo patients had =20% im-
provement in all 6 variables, but only 2-12% of the
drug-treated patients were responders using this crite-
rion (Figure 1).

Table 5 displays the tests of drugs and placebo
for the 4 ‘“‘training’’ studies. As expected, this crite-
rion significantly differentiated placebo from active
drugs in the methotrexate, gold, and low-dose D-
penicillamine studies, but the data from these studies
had been used to develop the criterion. However, it
also indicates that D-penicillamine (750 mg/day) was
significantly more effective than azathioprine, a differ-
ence that had not been detected in the original statis-
tical analysis of that study (Table 5).

The selected criterion for individual improve-
ment was tested prospectively in the analysis of the
CSSRD study of sulfasalazine versus gold sodium
thiomalate versus placebo in RA (11). In that study,
traditional analysis had failed to demonstrate signifi-
cant differences between the drug- and placebo-treated
groups, apparently because of a better-than-usual de-
gree of improvement in the placebo-treated patients.
However, analysis of improvement in individuals,
based on the proposed criterion, suggested that
placebo-treated patients were significantly less likely
to improve compared with drug-treated patients (P =
0.04) (Table 6). Further analysis indicated that individ-
uals treated with sulfasalazine were more likely to
demonstrate improvement than those treated with
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placebo (P = 0.03), and that gold sodium thiomalate
was marginally better than placebo (P = 0.074), but
there was no difference between the 2 drugs (P =
0.918).

DISCUSSION

The lack of a generally accepted method for
estimating improvement in individual RA patients dur-
ing trials of DMARDs hampers the statistical analysis
of controlled clinical trials and makes it difficult to
extrapolate the reported results of these trials to the
treatment of individual patients. Statisticians lament
the large number of somewhat related efficacy varia-
bles measured in these trials, and puzzle over how to
interpret a trial in which some variables show signifi-
cant improvement but other related variables do not.
In the report of the CSSRD study of methotrexate
versus placebo (3), 13 clinical efficacy variables and 4
laboratory efficacy variables were subjected to sepa-
rate statistical analysis: morning stiffness, right hand
grip strength, left hand grip strength, right hand prox-
imal interphalangeal (PIP) joint circumference, left
hand PIP joint circumference, walking time, pain
analog scale, patient assessment, physician assess-
ment, joint pain/tenderncss count and score, joint
swelling count and score, hemoglobin level, platelet
count, ESR, and rheumatoid factor. Clinicians who
read reports of these analyses, and even the scientists
who write them, often have difficulty interpreting the
clinical importance of the reported mean or median
changes in the various measurements of efficacy, and
have difficulty applying the statistical conclusions of
the trial to the management of their patients. Clinicians
would like to know the probability of a good response
in a paticnt about to start DMARD treatment, but
published reports usually present only average or
median responses of thc variables studied, and the
analysis generally applics only to those patients who
finished the study.

The criterion for measuring individual improve-
ment described in this report was empirically selected
so that only a few placebo-treated patients would
demonstrate improvement with it. Thus, individual
improvement was detected in only 6.2% of 130
placebo-treated patients who were used to develop the
criterion. However, patients entering different studies
had substantially different characteristics. Thus, the
proportion of placebo-treated patients with individual
improvement varied from 3% to 12% in the 3 index
studies, but was 28.6% in the sulfasalazine/gold so-
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dium thiomalate study. Therefore, it may be difficult to
compare the unadjusted findings of one study with
those in another study. The reader is specifically
cautioned against ranking active drugs tested in dif-
ferent studies. Nevertheless, the proportions of pa-
tients demonstrating individual improvement with the
DMARDs used in the various studies ranged from 18%
(D-penicillamine 125 mg/day) in one study to 45%
(D-penicillamine 750 mg/day) in another study, and are
comparable with the proportion of patients who have
been reported to continue to take a DMARD for more
than 1 year (12-14).

A liberal definition of individual improvement
could be met by large proportions of both placebo- and
drug-treated patients. For example, if individual im-
provement was defined as =20% improvement in =2
variables, in the oral gold study, 51.5% of the placebo-
treated patients, 68% of the oral gold-treated patients,
and 89% of the aurothiomalate-treated patients would
satisfy this criterion (Figure 1). With a stringent defi-
nition, very few patients qualified; for example, if we
required =30% improvement in all 6 variables, only
4% of aurothiomalate-treated patients, and no patients
treated with oral gold or placebo could satisfy this
definition of individual improvement (data available on
request). Discriminant analysis differentiating drug
groups was not performed since placebo responders
were found in every study. In addition, discriminant
analysis does not provide a decision rule with clini-
cally meaningful cutoff points.

The present analysis includes only those pa-
tients for whom a decision about efficacy could be
made, i.e., those who completed the study and those
who withdrew because of lack of benefit. In evaluating
the clinical usefulness of a drug, its toxicity must also
be considered as part of the risk/benefit ratio. With-
drawals for toxicity ranged from 2% (placebo-treated
patients in the oral gold study) to 31% (methotrexate-
treated patients) in the studies cvaluated (Table 5).
The physician and the patient must weigh the proba-
bility of withdrawal for toxicity and the severity of
toxic events, against the probability of improvement,
when deciding which DMARD to use. The proportions
of patients who withdrew because of toxicity vary
somewhat among the studies analyzed. For example,
24% of the patients treated with gold sodium thioma-
late in the oral gold study withdrew because of toxicity
(Table 5), whereas 41% of the gold sodium thiomalate—
treated patients withdrew because of toxicity in the
sulfasalazine study (Table 6). The toxicity of D-
penicillamine appeared to be dose related; withdraw-
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als for toxicity were 10%, 21%, and 28% with doses of
125 mg/day, 500 mg/day, and 750 mg/day, respectively
(Table 35).

The proposcd criterion for individual improve-
ment of RA patients participating in DMARD studies
may be helpful in performing ‘‘intent to treat’” analy-
ses of these studies. In the “‘intent to treat’’ analysis of
drug cfficacy, the number of patients demonstrating
improvement is expressed as a percentage of those
who started the study (15). This analysis includes all
withdrawals, even those who moved from the area,
thosc who withdrew for other presumably non-
drug-related reasons, and those who were not ana-
lyzed because of protocol violations, and it most
conservatively expresses the probability that a patient
starting a drug will benefit from it. Using the proposed
criterion for individual improvement in an ‘‘intent to
treat’” analysis, only 8 of 198 patients (4%) starting
placebo treatment demonstrated improvement. How-
ever, only 10% (those taking D-penicillamine 125
mg/day) to 24% (those taking D-penicillamine 750
mg/day) of patients starting DMARD treatment actu-
ally achieved improvement, when the analysis re-
flected the inclusion of withdrawals for toxicity and
administrative reasons (Table 5). This is perhaps un-
duly pessimistic because we could not calculate indi-
vidual improvement for patients with missing values,
or changes in observer between the baseline and final
visits (who actually may have demonstrated improve-
ment if not for this protocol violation). However, it
clearly indicates the great need for DMARDs with
better risk/benefit ratios.

The methods that we have proposed in this
report will be applied prospectively in the analysis of
future CSSRD studies and can be verified by indepen-
dent investigators as well, either prospectively or by
reanalysis of completed DMARD trials. Inclusion of
an assessment of individual improvement in future
reports should help clinicians estimate the probability
of a good response in a patient who is about to start
treatment, and make it easier to inform the patient
about the potential advantages and disadvantages of
the trcatment. The responses of placebo-treated pa-
tients provide a useful standard against which to judge
the responses of drug-treated patients. It is conceiv-
able that the placebo-treated patient responses can be
used as historic controls for initial studies of the
efficacy of new drugs, in which it may be inappropriate
to use a placebo-treated group (16). If a sufficiently
large data basc of placebo-treated paticnts can be
gathered, it may be possible to match important char-
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acteristics of the drug-treated patients in these initial
efficacy studies to those of historic placebo controls
selected from the data base, perhaps compensating for
the between-study variability in patient characteristics.
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