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Objective: To evaluate the efficacy and safety of adding sulfasalazine to leflunomide treatment compared
with switching to sulfasalazine alone in patients with RA with an inadequate response to leflunomide
monotherapy.
Methods: Patients with active RA ((DAS28) .3.2) who were enrolled in the first open label phase of the
RELIEF study received leflunomide for 24 weeks. Inadequate responders then entered the double blind
phase and received a further 24 weeks’ treatment with leflunomide (20 mg once daily) plus sulfasalazine
(final dose 2 g once daily), or placebo plus sulfasalazine (dose as above). The primary efficacy variable
was the DAS28 response rate, and secondary efficacy outcomes were ACR 20%, 50%, and 70% response
rates. Adverse events, including standard laboratory tests, were recorded.
Results: 106 inadequate responders entered the double blind phase; 56 received leflunomide plus
sulfasalazine, and 50 placebo plus sulfasalazine. In the intention to treat population, more patients
receiving leflunomide plus sulfasalazine (25/56 (45%)) achieved a DAS28 response than those receiving
placebo plus sulfasalazine (17/50 (34%)) (p =0.179). In week 24 completers, more patients receiving
leflunomide plus sulfasalazine (17/56 (30%)) were DAS28 responders than those receiving placebo plus
sulfasalazine (10/50 (20%)) (p = 0.081). Comparable numbers in each group were ACR 20% responders;
the ACR 50% response rate was significantly higher in the leflunomide plus sulfasalazine group (8.9%)
than in the placebo plus sulfasalazine group (0%) (p = 0.038). The safety profiles of both groups were
comparable.
Conclusion: Patient numbers are small and firm conclusions cannot be reached, but a non-significant
benefit is indicated for combining leflunomide with sulfasalazine compared with switching to sulfasalazine
alone in patients inadequately responding to leflunomide.

T
he aim of current rheumatoid arthritis (RA) treatment is
to control disease activity, alleviate symptoms, maintain
physical function, optimise quality of life, slow the rate of

joint damage and, ideally, induce complete remission.1

Disease modifying antirheumatic drugs (DMARDs) have
the potential to minimise or prevent joint damage while
preserving joint integrity and physical function. It is now
recognised that irreversible joint damage and erosions occur
early, within the first 2 years of the disease process,2 and so to
prevent this, early initiation of DMARDs is recommended.3 A
recent meta-analysis has confirmed the clinical benefit of
starting DMARD treatment early in patients with RA.4

However, patient discontinuations of a drug owing to a lack
of efficacy or related toxicity limit the long term use of
currently available DMARDs.
Leflunomide is a new DMARD that selectively inhibits de

novo pyrimidine synthesis by blocking the rate limiting
enzyme dihydro-orotate dehydrogenase,5 thereby preventing
DNA synthesis.6–8 The efficacy and safety of leflunomide in
patients with active RA have been demonstrated for up to
2 years, in three phase III studies.9–14 Leflunomide was shown
to be better than placebo and at least as effective as
sulfasalazine and methotrexate in improving individual signs
and symptoms of RA9–11; these responses were seen as early as
4 weeks and were maintained for up to 2 years.9–12 14

Leflunomide was also effective in slowing disease progression
as assessed by radiographic analysis of joint damage,13 15 and
in improving functional activity as measured by the Stanford
Health Assessment Questionnaire Disease Activity Index .12 14

More recently, an open label extension study of patients

treated with leflunomide demonstrated that these improve-
ments are maintained for up to 5 years in a subset of
patients, with no new or unexpected adverse events emerging
compared with the initial phase III studies.16

Despite the proven benefits of leflunomide, some patients
fail to respond to this treatment and the most appropriate
course of action for these patients remains to be established.
Studies have demonstrated that adding a second disease
modifying agent to an ineffective DMARD is more effective
than continuing the ineffective DMARD alone.17–21 A recent
study investigating the safety and efficacy of adding
leflunomide to continuing doses of methotrexate demon-
strated clinical benefits without an increase in the incidence
of adverse events compared with the addition of placebo.22

Furthermore, it has been shown in an open label study in 40
patients with RA that adding methotrexate to continuing
sulfasalazine in patients for whom sulfasalazine fails was
more effective than switching to methotrexate alone.23

RELIEF (Rheumatoid arthritis Evaluation of Leflunomide
further Insights into its Efficacy) is a 48 week, multicentre,
international study that consists of two phases. The first
phase evaluated the efficacy and safety of leflunomide in a

Abbreviations: ACR, American College of Rheumatology; ALT, alanine
aminotransferase; DAS28, 28 joint count Disease Activity Score;
DMARD, disease modifying antirheumatic drug; ESR, erythrocyte
sedimentation rate; ITT, intention to treat; LOCF, last observation carried
forward; PMN, polymorphonuclear; RA, rheumatoid arthritis; RELIEF,
Rheumatoid arthritis Evaluation of Leflunomide further Insights into its
Efficacy; RF, rheumatoid factor; ULN, upper limit of normal
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24 week, open label study in a setting close to daily clinical
practice.24 In the second phase of the study, patients who
were good or moderate responders to leflunomide treatment
(according to the 28 joint count Disease Activity Score
(DAS28) criteria) continued leflunomide treatment for a
further 24 weeks in a second open label phase. Patients who
did not adequately respond to leflunomide entered a double
blind phase—a 24 week, randomised, double blind, placebo
controlled study to compare the efficacy and safety of adding
sulfasalazine to leflunomide with switching to sulfasalazine
alone. The results of this 24 week, double blind phase are
presented here.

PATIENTS AND METHODS
Patients
Male or female patients aged 18–75 years with active RA as
defined by a DAS28.3.2, and with a functional classification
of I, II, or III according to the American Rheumatology
Association criteria, were included in the main study.
Patients of American Rheumatology Association functional
class IV were not eligible for inclusion. Women of child-
bearing potential and men were required to use adequate
contraception throughout the study. Women who were
pregnant or breast feeding were excluded. The protocol
required treatment with other DMARDs to be discontinued at
least 4 weeks before enrolment in the initial phase of the
study. Stable doses of non-steroidal anti-inflammatory drugs
or oral corticosteroids (maximum daily dose 10 mg predni-
sone or steroid equivalent) were permitted as concomitant
drugs. Intra-articular injections of corticosteroids (maximum
dose 60 mg prednisone or equivalent) were to be avoided if
possible, and were not permitted within the 4 weeks
preceding the assessment. Analgesics were allowed, but were
not to be taken in the 6 hours before joint examination.
Patients with an inadequate DAS28 response to leflunomide

in the initial open label phase of the study were eligible for
entry into the double blind phase.
This study was conducted in accordance with the principles

of the good clinical practice guidelines of the European
Community and the Declaration of Helsinki. The clinical
study protocol and study related documents were approved
by an independent ethics committee. Written, informed
consent to enter the study was required from patients.

Study design
This was a 24 week, double blind phase of the multicentre,
international RELIEF study, which followed an initial 24
week open label phase (fig 1). The study was carried out in
162 centres in 14 countries across Europe, South America,
Australia, and New Zealand. In the initial open label phase of
the study, after a 1–2 week screening period and interruption
of any other DMARD for at least a month, patients received a
leflunomide loading dose of 100 mg once daily for the first
3 days followed by a maintenance dose of 20 mg once daily
thereafter. Patients who were non-responders to leflunomide
at the end of the first open label phase were randomly
allocated to a further 24 weeks’ treatment with either
leflunomide (20 mg once daily) plus sulfasalazine (2 g once
daily starting at 0.5 g increasing in weekly steps of 0.5 g) or
sulfasalazine (dose as above) plus placebo in the second
double blind phase of the study. Patients who were good or
moderate responders in the first open label phase entered a
second open label phase of 24 weeks leflunomide mono-
therapy, the results of which will be presented elsewhere.

Efficacy
The primary efficacy variable was change in disease activity
assessed by the EULAR criteria using the DAS28 score.25 This
was analysed at 4 week intervals up to the end point (week

Double blind phase
(24 weeks)

106

First open label phase
(24 weeks)

Screening

56 50

Leflunomide +
sulfasalazine

Placebo +
sulfasalazine

27 (54%) withdrawals

Second open label phase
(24 weeks)

DAS28 responders DAS28 non-responders

672

778

806

968

1064

24 23

32 (57%) withdrawals

28 (3%) did not wish to enter second phase

162 (17%) withdrawals

96 (9%) screening failure

Treated with
leflunomide

Figure 1 RELIEF study design.
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24 or last observation carried forward (LOCF)). The DAS28
score was calculated using the formula:

DAS28 = 0.56!TJC + 0.28!SJC + 0.70ln ESR + 0.014 GH

where TJC is tender joint count (out of 28 assessed joints),
SJC is swollen joint count (out of 28 assessed joints), ESR is
erythrocyte sedimentation rate, and GH is a general health
score as assessed by the patient on a 100 mm visual analogue
scale. According to the EULAR criteria, remission was defined
as a DAS28 score of ,2.6 and a good response as a significant
change (.1.2) and low disease activity at the end point
(DAS28 (3.2). A moderate response was defined as a
significant change (.1.2) and moderate or high disease
activity at the end point (DAS28.3.2), or a change (1.2 and
.0.6 and low or moderate disease activity at the end point
(DAS28 (5.1). The DAS28 response rate is the sum of the
good and moderate responders. ‘‘Sustained’’ responders by
DAS28 criteria were those achieving a response that was
sustained until week 24.
The secondary efficacy variables were response rate

according to American College of Rheumatology (ACR)
20%, ACR 50%, and ACR 70% criteria at 4 week intervals

and the end point (week 24 or LOCF).26 The ACR 20%
responder rate indicates the proportion of patients showing a
20% improvement from baseline levels in tender and swollen
joint counts, and a 20% improvement in three of the
following five criteria: investigator’s global assessment;
patient’s global assessment; pain intensity assessment;
functional disability index (using the Health Assessment
Questionnaire); and C reactive protein or ESR. The ACR 50%
and ACR 70% response rates were similarly defined, taking
into account 50% and 70% improvements, respectively. The
individual variables of the ACR criteria, duration of morning
stiffness, and rheumatoid factor (RF) levels were also
measured.
The ACR 20%, 50%, and 70% response rates were calculated

for week 24 completers. ‘‘Sustained’’ responders by ACR
criteria were those achieving a response that was sustained
until week 24.

Safety
Safety was monitored by physical examination, vital signs,
clinical laboratory measurements, electrocardiograms, and
chest x ray data. All adverse events reported by patients or

Table 1 Baseline characteristics (before entry to the first open label phase ) of 969
patients and a comparison of all patients with the patients continuing to the second open
phase (n = 672) and those entering the double blind phase (n = 106)

Characteristics

First open label
phase

Second open
label phase Second double blind phase

Leflunomide Leflunomide
Leflunomide +
sulfasalazine

Placebo +
sulfasalazine

(n = 969) (n = 672) (n = 56) (n = 50)

Mean age (years) 55.0 54.8 56.3 55.4
Female, No (%) 722 (74.5) 503 (74.9) 37 (66.1) 37 (74.0)
Disease duration:
Mean (years) 7.25 7.4 6.2 6.1
Diagnosed .2 years (%) 61.4 63.5 55.4 54.0

Disease activity:
ARA functional class I (%) 12.3 12.9 13 7.1 10.0
ARA functional class II/III (%) 87.7 87.1 92.9 90.0

DAS28 0.7 12.5
Low activity – – – –
Moderate activity 13.5 13.7 12.5 10.2
High activity 86.5 86.3 87.5 92.0
Mean DAS28 score 6.3 6.3 6.2 6.3

Rheumatoid factor positive (%) 82.7 82.1 77.8 78.0
Pharmacological treatment:
Previous DMARD treatment (%) 72.1 73.5 66.1 68.0
Mean number of previous DMARDs 1.8 1.9 1.7 1.3

50.0

35.0

p < 0.05

44.6

34.0

p = 0.179

30.4

20.0

n =
146

n =
146

n =
56n =

50
n =
24

n =
23

p = 0.081
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Figure 2 Expected and observed DAS28 response rates at the end of the study (week 24 or LOCF) and DAS28 response rates for week 24 completers
(A) and sustained DAS28 responders by study visit (B). LEF, leflunomide; SSZ, sulfasalazine; PLC, placebo.
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observed or elicited through questioning by the investigator
were also documented. Blood pressure was measured at
4 week intervals in the supine position after a 5 minute rest.
Hypertension was reported in the same way as the other
adverse events. An a posteriori analysis of blood pressure
variables was performed, in which abnormal values were
defined as diastolic blood pressure .90 mm Hg or systolic
blood pressure .160 mm Hg on at least two consecutive
visits during the treatment period. Standard laboratory
analyses were carried out at 4 week intervals. Patients with
liver function test abnormalities, as defined by serum alanine
aminotransferase (ALT) levels >5 6 upper limit of normal
(ULN), stopped treatment. Patients with ALT levels >3 6
ULN and ,5 6 ULN continued to receive treatment, the
measurement of these enzymes being repeated within
1 week, and patients stopped treatment if ALT persisted
between 3 6ULN and 5 6ULN. Patients with polymorpho-
nuclear neutrophil (PMN) counts ,16109/l or signs of
infection stopped treatment. Patients with PMN counts of
>16109/l and ,1.56109/l continued to receive treatment,
with the measurement of these blood cell counts being
repeated within 1 week; patients discontinued treatment if
PMN counts persisted between 16109/l and 1.56109/l. No
dose adjustments were permitted.

Sample size calculation
Before initiation of the RELIEF study, it was calculated that
795 patients would need to be enrolled in the initial open
label phase of the study to enable adequate patient numbers
to show significant differences between arms in the double
blind phase of the study. This was based on an assumed
withdrawal rate of 25% in the first open label phase and a
predicted 50% DAS28 response rate at the end of this first
phase. These sample size calculations were based on the 146
patients required for each double blind treatment group
(total 292 patients) to show expected DAS28 response rates
of 50% for the leflunomide plus sulfasalazine group and 35%
for the placebo plus sulfasalazine group (one sided test). This
also allowed for a non-evaluability rate of 2%, such that 298
patients would need to be randomised to the double blind
phase.

Statistical analysis
Descriptive statistics were used to describe demographics and
baseline characteristics. Efficacy analyses were performed
primarily on the intention to treat (ITT) population— that is,
all included patients who received the study drug with at
least one evaluation. If a patient dropped out before the end

of the study through toxicity or lack of efficacy, data from the
last observation was carried forward (LOCF). A secondary
population analysed for efficacy was the week 24 completers,
including all patients who completed 24 weeks of treatment
in the double blind phase plus those who withdrew from the
study who had a treatment duration greater than 160 days
and an evaluation for all visits. Changes from baseline in the
individual components of the ACR criteria, RF levels, and
duration of morning stiffness were presented as mean
(standard deviation). Safety measures were performed on
the ITT population. Treatment group comparisons of con-
tinuous variables were made with Student’s t test or
Wilcoxon’s rank sum test, and with Fischer’s exact test for
discrete variables.

RESULTS
Patients and study course
Of the 968 patients treated in the first open label phase of
RELIEF, 806 completed 24 weeks’ leflunomide treatment and
778 continued in the second phase of the trial. Only 106/778
(13.6%) were classified as inadequate responders according
to the DAS28 criteria and, therefore, entered the double blind
phase. This number of patients was lower than calculated to
be needed to demonstrate statistically significant differences
between groups and was a result of the better than expected
response to leflunomide in the first open label phase. Of these
106 patients, 56 were randomised to leflunomide plus
sulfasalazine and 50 to placebo plus sulfasalazine (no prior
washout procedure was used). At baseline, the characteristics
of patients in the two treatment groups were similar (table 1).
The mean age of patients in the leflunomide plus sulfasala-
zine group was 56.3 years and 66.1% were female, compared
with 55.4 years and 74.0% in the placebo plus sulfasalazine
group. The disease duration in the leflunomide plus
sulfasalazine group and placebo plus sulfasalazine group
was 6.2 years and 6.1 years, respectively, and 66.1% and
68.0%, respectively, had used previous DMARD treatment.
The mean DAS28 score was 6.15 in the leflunomide plus
sulfasalazine group and 6.25 in the placebo plus leflunomide
group. Furthermore, the baseline demographics of the 106
patients entering the double blind phase were similar to
those seen at baseline in the 968 patients receiving
leflunomide in the first open label phase of the study
(table 1).
A total of 59/106 (56%) patients stopped treatment before

the end of the study; 32/56 (57%) patients in the leflunomide
plus sulfasalazine group (26 (46%) owing to an adverse
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Figure 3 ACR 20%, 50%, and 70% responses at the end of the study (week 24 or LOCF) (A) and sustained ACR 20% responders by study visit (B). LEF,
leflunomide; SSZ, sulfasalazine; PLC, placebo.
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event, 3 (5%) because of lack of efficacy, and 3 (5%) who did
not wish to continue), and 27/50 (54%) patients in the
placebo plus sulfasalazine group (18 (36%) owing to an
adverse event, 4 (8%) because of lack of efficacy, and 5 (10%)
who did not wish to continue).

Efficacy
At the end of the study in the ITT population with LOCF, 25/
56 (45%) patients in the leflunomide plus sulfasalazine group
were classified as DAS28 responders compared with 17/50
(34%) patients in the placebo plus sulfasalazine group
(p=0.179) (fig 2A). In the leflunomide plus sulfasalazine
group, 5/56 (9%) and 20/56 (36%) patients were good and
moderate responders, respectively, compared with 5/50 (10%)
and 12/50 (24%) patients in the placebo plus sulfasalazine
group. The mean DAS28 score decreased from baseline to the
end point by 20.7 (1.4) in the leflunomide plus sulfasalazine
group, and by 20.6 (1.3) in the placebo plus sulfasalazine
group.
Similar numbers of patients in each group completed

24 weeks’ double blind treatment: 24/56 (43%) patients in
the leflunomide plus sulfasalazine group and 23/50 (46%)
patients in the placebo plus sulfasalazine group. Of these
week 24 completers, 17/56 (30%) patients in the leflunomide
plus sulfasalazine group were DAS28 responders compared
with 10/50 (20%) patients in the placebo plus sulfasalazine
group, a non-significant difference (p=0.081) (fig 2A).

There was a progressive increase in the proportion of
patients in both treatment groups who were classed as
sustained responders—that is, they had a response according
to DAS28 criteria that was maintained at the end of the study
(fig 2B). At week 2, 2/56 (4%) patients in the leflunomide
plus sulfasalazine group and no patients in the placebo plus
sulfasalazine group had a sustained response. At the end of
the study (week 24 or LOCF), the number of patients in each
group with a sustained response increased to 25/56 (45%) in
the leflunomide plus sulfasalazine group and 17/50 (34%) in
the placebo plus sulfasalazine group.
The secondary efficacy outcome was the proportion of

patients achieving a response according to the ACR 20%
criteria. At the end of the study, 14/56 (25%) patients in the
leflunomide plus sulfasalazine group were ACR 20% respon-
ders compared with 12/50 (24%) in the sulfasalazine alone
group, a non-significant difference (p=0.543). However,
significantly more patients in the leflunomide plus sulfa-
salazine group achieved an ACR 50% response rate (5/56
(9%)) compared with the placebo plus sulfasalazine group
(0%) (p=0.038) (fig 3A). These results were confirmed in
the week 24 completers, where 11/56 (20%) and 4/56 (7%)
patients treated with leflunomide plus sulfasalazine achieved
ACR 20% and ACR 50% responses, respectively, compared
with 9/50 (18%) and no patients in the placebo plus
sulfasalazine treated patients. However, no significant
differences between treatment groups were noted for ACR
20% response (p=0.435) or ACR 50% response (p=0.075) in

Table 2 Changes in individual measures of the ACR response

ACR criteria [mean (SD)]

Leflunomide + sulfasalazine (n = 56) Placebo + sulfasalazine (n = 50)

Baseline End point Change from
baseline

Baseline End point Change from
baseline p Value*(week 24) (week 48) (week 24) (week 48)

TJC 12.36 (7.35) 9.68 (8.20) 22.68 (6.37) 13.92 (7.20) 12.52 (8.45) 21.40 (6.93) 0.09
SJC 9.84 (6.94) 8.34 (6.86) 21.50 (4.84) 10.82 (6.02) 10.06 (7.36) 20.76 (5.72) 0.39
ESR (mm/1st h) 43.20 (24.91) 38.32 (25.53) 24.88 (25.65) 41.54 (25.03) 36.12 (24.93) 25.42 (21.50) 0.38
CRP (mg/l) 24.15 (28.00) 19.05 (20.93) 24.87 (26.60) 22.60 (25.68) 25.88 (31.40) +3.28 (28.31) 0.40
Pain intensity assessment (mm) 50.27 (23.69) 41.05 (26.85) 29.21 (24.91) 49.92 (22.09) 41.60 (24.41) 28.32 (21.74) 0.4292
Functional disability index� 1.29 (0.69) 1.18 (0.72) 20.11 (0.38) 1.39 (0.64) 1.36 (0.65) 20.03 (0.39) –
HAQ score` 1.08 (0.63) 0.99 (0.65) 20.09 (0.32) 1.16 (0.60) 1.14 (0.61) 20.02 (0.36) –

*One sided p value; placebo + sulfasalazine versus leflunomide + sulfasalazine; �the functional disability index is based on the sum of the highest scores for each category,
divided by the number of categories scored; `the HAQ score represents sum of the mean scores for each category, divided by the number of categories.
SD, standard deviation; TJC, tender joint count; SJC, swollen joint count; ESR, erythrocyte sedimentation rate; CRP, C reactive protein; HAQ, Health Assessment Questionnaire.
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the week 24 completers. No patients in either treatment
group achieved an ACR 70% response. However, ACR 70%
response rates were achieved in the first open label phase of
the RELIEF study, where ACR 20%, 50%, and 70% response
rates in the ITT population with LOCF were 66.1%, 35.4%,
and 10.1%, respectively.
Again, there was a progressive increase in the proportion

of patients who were sustained responders according to
the ACR 20% criteria. At week 2, 1/56 (2%) patients in the
leflunomide plus sulfasalazine group and no patients in the
placebo plus sulfasalazine group had a sustained ACR 20%
response. These responses were further improved at the end
of the study to 14/56 (25%) in the leflunomide plus
sulfasalazine group and 12/50 (24%) in the placebo plus
sulfasalazine group (fig 3B).
No statistically significant differences were seen between

groups in any of the individual components of the ACR
response (table 2). The mean changes from baseline in RF
levels were +71.7 (812.4) IU/ml and 210.4 (331.7) IU/ml in
the leflunomide plus sulfasalazine group and placebo plus
sulfasalazine group, respectively. The mean changes from
baseline in duration of morning stiffness were 20.4
(1.2) hours and +0.01 (1.6) hours in the leflunomide plus
sulfasalazine group and placebo plus sulfasalazine groups,
respectively.

Safety
Possibly related adverse events were reported in 41/56 (73%)
patients in the leflunomide plus sulfasalazine group and
38/50 (76%) patients in the placebo plus sulfasalazine group.
The most common possibly related adverse events were
diarrhoea (21%), headache (18%), rash (14%), nausea (14%),
and dyspepsia (13%) in the leflunomide plus sulfasalazine
group, and diarrhoea (30%), hair loss (24%), headache
(18%), rash (18%), and nausea (12%) in the placebo plus
sulfasalazine group (fig 4). The incidence of possibly related
adverse events was higher (difference .4%) in the lefluno-
mide plus sulfasalazine group than in the placebo plus
sulfasalazine group for dyspepsia, abdominal pain, and
abnormal white blood cell count. The incidence of possibly
related adverse events was higher (difference .4%) in the
placebo plus sulfasalazine group than in the leflunomide plus
sulfasalazine group for diarrhoea, hair loss, pruritus, hyper-
tension, and dizziness. Possibly related serious adverse events
were reported in 6/56 (11%) patients in the leflunomide plus
sulfasalazine group and 3/50 (6%) in the placebo plus
sulfasalazine group.
The incidence of possibly related adverse events leading to

discontinuation of the study was higher in the leflunomide
plus sulfasalazine group (21/56 (38%)) than in the placebo
plus sulfasalazine group (14/50 (28%)). The most frequently
occurring possibly related adverse events that led to with-
drawal were rash (9% v 8%), nausea (7% v 2%), and diarrhoea
(5% v 2%) in the sulfasalazine plus leflunomide group versus
placebo plus sulfasalazine group.

Laboratory variables
Haematology variables showed similar profiles between the
two groups, as did liver enzyme tests. One patient in the
leflunomide plus sulfasalazine group had abnormally raised
liver enzymes (>36 ULN), although these resolved with
continued treatment. Abnormal white blood cell counts of
(1.56109/l were detected in two patients treated with
leflunomide plus sulfasalazine. In one patient the study drug
was discontinued and reintroduced with no sequelae of this
event, and in the other patient, values normalised on two
occasions, before the patient was finally withdrawn owing to
a recurrence of this event. In the placebo plus sulfasalazine
group, two patients had raised liver enzymes (>36ULN); in

one of these patients, levels returned to normal and in the
other, where levels were >56 ULN, treatment was discon-
tinued and the patient recovered with no sequelae. A further
patient receiving placebo plus sulfasalazine reported mild
leucopenia, but this normalised with continued treatment.

DISCUSSION
This double blind phase of the RELIEF study was performed
to evaluate whether the combination of sulfasalazine plus
leflunomide was better than sulfasalazine alone for the
treatment of active RA for 24 weeks in patients who did not
respond adequately to leflunomide. A higher percentage of
patients in the ITT population treated with leflunomide plus
sulfasalazine (45%) than in those treated with placebo plus
sulfasalazine (34%) achieved the primary efficacy end point
of a DAS28 response at the end of the study, although this
difference was not statistically significant. Despite the small
sample size, these responses were similar to the expected
DAS28 response rates in both groups. Furthermore, for the
week 24 completers, more patients receiving leflunomide plus
sulfasalazine (30%) than those receiving placebo plus
sulfasalazine (20%) were DAS28 responders (p=0.081).
Comparable numbers of patients in each treatment group
were ACR 20% responders; however, significantly more
patients in the leflunomide plus sulfasalazine group achieved
an ACR 50% response rate (9%) than in the placebo plus
sulfasalazine group (0%) (p=0.038). Increasing numbers of
patients in both treatment groups achieved sustained DAS28
and ACR 20% responses—that is, responses that were
sustained until the end of the study—throughout the
duration of the study. These apparent benefits of the
combination must, however, be viewed in light of the fact
that there was a higher rate of discontinuance among
patients receiving the combination of drugs than in the
monotherapy arm (38% v 28%, respectively).
In general, the responses in both the treatment groups

were low and this is probably due to the fact that those
patients (77%) with a response to leflunomide after 6 months
according to DAS28 criteria were not entered into this arm of
the trial. This is the first study in which true non-responders
to one drug were prospectively analysed for response to a
second drug, either in place of, or in addition to, the first
drug. In previous trials that investigated the ‘‘switch versus
add on’’ question in patients receiving methotrexate, the
entry criteria were active disease despite treatment, meaning
that partial responders were also included.19 21 Thus, the true
non-responder status in the present study may account for
the lower than expected response rates in this double blind
phase, and more aggressive treatment may be optimal in
these patients.
As there was a higher than expected DAS28 response rate

in the first open label phase (77% in 6 month completers
rather than the expected 50%), insufficient numbers of
patients were randomised in the double blind phase in order
for differences between arms to be assured of being identified
by statistical analysis. Only 106 patients were available to
enter the double blind study, with 56 receiving leflunomide
plus sulfasalazine and 50 receiving sulfasalazine alone,
compared with the estimated 146 patients in each treatment
arm needed to observe statistical differences. However, a
comparison of the observed treatment effects and the
expected treatment effects could be considered a relevant
technique. In this study the observed treatment effect with
leflunomide and sulfasalazine versus sulfasalazine alone
(45%–34% = 11%) was similar to the expected treatment
effect (50%–35% = 15%), suggesting that there is a trend for
a higher DAS28 response rate by adding sulfasalazine to
leflunomide compared with switching to sulfasalazine alone.
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The primary end point in this study—efficacy according to
the EULAR criteria using the DAS28 score—classifies patients
into groups according to whether they experience good,
moderate, or no response to treatment.27 In addition, the
DAS28 score provides an indication of absolute disease
activity. In comparison, the ACR criteria define response as
improvement, but do not define absolute disease activity.26

However, the two response rate criteria have been shown to
have similar validity.27 28

The combination of leflunomide plus sulfasalazine had a
similar safety profile to that of sulfasalazine alone, with a
comparable incidence of possibly related adverse events being
reported between groups. The incidence of dyspepsia,
abdominal pain, and abnormal white blood cell counts was
higher in the leflunomide plus sulfasalazine group than in
the placebo plus sulfasalazine group, but these are all adverse
events that have previously been associated with lefluno-
mide. No new or unexpected adverse events were seen in the
leflunomide plus sulfasalazine group compared with those
previously observed in leflunomide treated patients in the
first open label phase. Furthermore, there was a similar
incidence of serious adverse events in patients receiving
sulfasalazine and those receiving leflunomide plus sulfasala-
zine. The incidence of adverse events leading to study
discontinuation was higher in the leflunomide plus sulfa-
salazine group than in the placebo plus sulfasalazine group,
with the most common events leading to discontinuation
being rash, nausea, and diarrhoea. Abnormal rises in liver
enzymes were only detected in three patients, and in all but
one of these cases these levels returned to normal with
continued treatment, indicating that leflunomide is asso-
ciated with a low risk of liver toxicity provided that
appropriate monitoring procedures are adopted.
The high numbers of discontinuations in both treatment

arms can be attributed mainly to toxicity. The numbers of
discontinuations due to toxicity were higher in the lefluno-
mide plus sulfasalazine group than in the placebo plus
sulfasalazine group, and this may reflect increased toxicity in
the combination arm. However, discontinuation rates were
much higher in the placebo plus sulfasalazine group than
previously reported in a meta-analysis of controlled clinical
trials.29 Discontinuations seen in the present study could also
be based on the observation that non-responders to one drug,
as these patients were, will probably also not respond to
another drug. However, the small sample size of this study
precludes any definite conclusions about the safety profiles of
the compared treatment regimens to be reached.
Leflunomide is known to have a long half life and it may,

therefore, have been more appropriate to include a washout
period before randomisation in patients entering the double
blind phase. This would have effectively removed all traces of
leflunomide and ensured the accuracy of the sulfasalazine
‘‘alone’’ group. However, a washout period would have been
difficult to apply in this situation, as these patients were
already responding poorly and, therefore, required immediate
treatment. Trace amounts of leflunomide may explain the
lack of difference between the two treatment groups seen
over the first 2 months of the double blind phase, but after
this time the lack of a washout period should have had
minimal impact on the results.
In conclusion, although patient numbers were too small to

reach firm conclusions, these results suggest that lefluno-
mide in combination with sulfasalazine provides a reasonable
therapeutic alternative to switching to sulfasalazine alone in
patients with RA inadequately responding to leflunomide.
Therefore, the present study supports the notion that adding
a new DMARD to an ineffective one is more effective than
discontinuing the ineffective DMARD and switching to a new
one. However, further data are needed to demonstrate if the

combination of leflunomide plus sulfasalazine can provide a
clinically significant benefit.
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