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ABSTRACT
Objective. To evaluate the treatment
discontinuation rate of leflunomide in
rheumatoid arthritis (RA) in compari-
son with the discontinuation of other
disease modifying anti-rheumatic drugs
(DMARDs), in daily practice, in a sin-
gle center and during the same period
of time. 
Methods. Study design: 3-year, retro-
spective, monocenter. Patients: RA pa-
tients for whom leflunomide or another
DMARD was initiated between 1998
and 2001 (several DMARDs could be
initiated for a given patient during this
period). Collected data: For each pa-
tient, demographic and disease data.
For each treatment course, date of ini-
tiation, if relevant date of discontinua-
tion and reason for discontinuation.
Analysis: Percentage of patients dis-
continuing treatment over time (life
table method; Kaplan-Meier), compar-
ison between leflunomide and the “any
other DMARD” or methotrexate groups
using the Log-Rank test.
Results. During the study period, 515
DMARDs were initiated in 285 pa-
tients. Leflunomide was initiated in 161
patients who were older and had a lon-
ger disease duration than the other
treated patients (59 ± 13 years and 14
±9 years versus 54 ±15 years and 11 ±
10 years in the leflunomide group and
other DMARDs group respectively).
Discontinuation rate of leflunomide
after 1 year was 56.7%, mainly because
of adverse drug reactions (41.6%). The
discontinuation rate whatever the rea-
son and for toxicity was higher for lef-
lunomide than for other DMARDs stu-
died. However discontinuation for inef-
ficacy was similar in both groups. 
Conclusion. This study conducted in
conditions of daily practice when
leflunomide was first available sug-
gests a higher discontinuation rate of
leflunomide because of adverse events
when compared to other DMARDs.

Introduction
Leflunomide represents a novel class
of disease modifying anti-rheumatic
drugs (DMARD), the isoxazole deriva-
tives. Efficacy and safety of lefluno-
mide for the treatment of rheumatoid
arthritis (RA) have been demonstrated

in randomized controlled trials that
included over 1000 patients treated
with leflunomide (1-7). These trials in-
dicated a relatively high treatment con-
tinuation rate (after 1 year, 50%). How-
ever, by inclusion of patients based on
selection criteria and strict follow-up,
the trial setting is different from daily
clinical practice in rheumatology, which
may limit the extrapolation of data
from trials to RA patients in clinical
practice. Thus observational studies are
important in daily practice notably with
newly approved therapies (8).
The percentage of patients still on treat-
ment over time has been proposed as a
relevant tool to evaluate the different
aspects of effectiveness of a treatment
(9). Lack of efficacy and adverse ef-
fects can be evaluated by the rate of
discontinuation due to these 2 aspects.
However, if discontinuation rates are to
have optimal clinical relevance, they
have to be compared to those of other
drugs, in the same setting (same physi-
cian, same period of time). 
In this study we evaluated the discon-
tinuation rates of leflunomide in com-
parison with other DMARDs, intro-
duced during the same period, in the
same department, and we compared the
causes of treatment interruption (ineffi-
cacy or toxicity).

Material and methods
Patients
All outpatients of our rheumatology
tertiary-referral department fulfilling
the diagnosis of RA according to the
1987 ACR criteria, and for whom lef-
lunomide was initiated between Sep-
tember 1, 1998 and June 30, 2001,
were included. In France, leflunomide
was first available on September 1,
1998 and we wished to study the period
following initial availability of the
drug. A sample of other RA patients
followed-up in our department were
also screened [in common with another
study selecting RA patients on the basis
of availability of HLA-typing (10)], to
obtain data on other DMARD treat-
ment courses initiated during the same
period of time. DMARD initiations stu-
died were either leflunomide or one of
the following: methotrexate, gold salts,
sulfasalazine, TNF alpha inhibitors, or
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hydroxychloroquine. Patients for whom
several DMARDs were initiated (inclu-
ding or not leflunomide) between Sep-
tember 1998 and June 2001 were thus
analyzed several times.

Data collection 
Data was collected retrospectively
based on perusal of the whole medical
records and if necessary by contacting
patients by telephone. A standard data-
set consisted of patients’ and disease
characteristics, and for each course of
DMARDs initiated during the target
time-frame, we collected the date of in-
itiation, the date of the last visit, if rele-
vant the date of discontinuation and the
reason for discontinuation. This reason
could be inefficacy, toxicity, both, or
other and was determined by expert
physicians, based on clinical and bio-
logical data. For leflunomide, treat-
ment in mono-therapy or in combina-
tion with other DMARDs was noted.

Statistical analysis
Descriptive statistics were used to
compare patients at initiation of a
DMARD. Treatment discontinuation
rates were analyzed using survival by
the Kaplan-Meier life-table method,
showing the cumulative percentage of

patients stopping a treatment regimen
function of time. The life-table curves
of leflunomide versus the other
DMARDs were compared using the
Log-rank test with a validity control.
To avoid multiple testing, leflunomide
was compared only to the group “any
other DMARD” and to the group
“methotrexate”. There was a secondary
analysis concerning cause of withdraw-
al: intolerance or inefficacy.

Results
Patients and treatment courses 
Of the 456 screened patients, 285 were
eligible for the study since they ful-
filled the ACR criteria for RA and since
in all of them at least one course of
DMARDs was initiated during the
study period. During the 34-month
period, 515 DMARDs were initiated in
285 patients (Table I). Leflunomide
was initiated in 161 patients. Lefluno-
mide was given as mono-therapy in
109 patients and in combination in 52
(second drug was: methotrexate n = 26,
hydroxychloroquine n = 15, gold salts
n = 10, sulfasalazine n = 1). The other
most frequently prescribed drugs were
methotrexate (n = 114), hydroxychloro-
quine (n = 83) and gold salts (n = 65).
These drugs are often prescribed as part

of combination therapies in our depart-
ment.
The characteristics of the 285 patients
at the time of initiation of each course
of DMARD are summarized in Table I.
Patients receiving leflunomide were
significantly older (59±13 years versus
54±15 years, p=0.005) and had a long-
er disease duration (14 ± 9 years versus
11 ± 10 years, p = 0.012) than the group
initiated with any other DMARD. 

Leflunomide and other DMARD dis-
continuation rates after one year of
follow-up (Table II)
Whatever the reason for discontinua-
tion. Discontinuation rate of lefluno-
mide after 1 year was 56.7%, versus
31.6% for methotrexate, 45.9% for hy-
droxychloroquine and 53.3% for gold
salts. The discontinuation rate what-
ever the reason was higher for lefluno-
mide than for the pooled group of other
studied DMARDs (p = 0.005) and was
also higher than for methotrexate (p <
0.0001).
Discontinuation for inefficacy (Fig. 1).
Discontinuation rate of leflunomide
after 1 year for inefficacy was 33.3%,
versus 18.2% for methotrexate. The
discontinuation rate for inefficacy was
not higher for leflunomide than for the

Table I. Baseline characteristics of patients (N = 285) with regard to the DMARD initiated (number of treatment courses = 515). Note that
some patients appear several times, when several treatments were initiated during the study period.

Leflunomide Methotrexate Hydroxychloroquine Gold salts Sulfasalazine Anti-TNFα p-value*

Number of patients 161 114 83 65 40 42

Age (years), mean ± SD 59  ± 13 54  ± 15 52  ± 14 53  ± 15 51   ± 12 51  ± 14 0.005

Sex, % females 78 83 72 81 75 78 NS

Disease duration (years), mean ± SD 14.0 ± 9.2 9.6 ± 8.0 8.5 ± 7.7 8.6 ± 6.7 11.3 ± 7.2 7.7 ± 5.4 0.012

Number of previous DMARDs, 

mean ± SD 4.5 ± 1.7 4.0 ± 0.9 3.5 ± 1.1 3.9 ± 1.3 5.3  ± 1.9 4.3 ± 1.4 NS

% rheumatoid factor positive 78 72 87 71 88 67 NS

DMARD: disease modifying drug. SD: standard deviation. NS = non significant.
* Statistical significance concerns comparison of leflunomide initiation patients with any other DMARD initiation patients.

Table II. Treatment discontinuation rates after 1 year of treatment with regard to the DMARD (% standard deviation).

Leflunomide Methotrexate Hydroxychloroquine Gold salts Sulfasalazine Anti-TNF p-value*

Discontinuation whatever the reason 56.7 ± 0.1 31.6 ± 0.1 45.9 ± 0.1 53.3 ± 0.1 59.3 ± 0.2 38.0 ± 0.2 0.005

Discontinuation for inefficacy 33.3 ± 0.1 18.2 ± 0.1 28.8 ± 0.1 37.9 ± 0.1 39.9 ± 0.2 35.8 ± 0.2 NS

Discontinuation for toxicity 41.6 ± 0.1 10.4 ± 0.1 15.3 ± 0.1 17.2 ± 0.1 22.3 ± 0.1 0 0.005

*Statistical significance (Log-Rank test) comparing the leflunomide group with the “any other DMARD” group.
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pooled group of other studied
DMARDs; however, it was higher than
for methotrexate (p = 0.008).
Discontinuation for adverse effects
(Fig. 2). Discontinuation rate of le-
flunomide after 1 year for adverse eff-
ects was 41.6%, versus 10.4% for
methotrexate. The discontinuation rate
for inefficacy was significantly higher
for leflunomide than for the pooled
group of other studied DMARDs (p =
0.005) and was also higher than for
methotrexate (p < 0.0001).
Discontinuation for both inefficacy and
adverse effects. 16 patients (10%) tak-
ing leflunomide discontinued treatment
for both inefficacy and adverse effects. 
Leflunomide in monotherapy versus in
combination with other DMARDs.
There were no statistically significant
differences between the discontinua-
tion rates of the two sub-groups (data
not shown).

Adverse drug reactions leading to 
discontinuation of leflunomide 
Intolerance resulted in the withdrawal
of leflunomide in 57 patients of which
14 suffering from 2 or more undesir-
able effects. Side-effects were as fol-
lows: 19% digestive side-effects, 19%
skin side-effects, 18% hypertension,
12% significant weight loss, 10% he-
patic intolerance (liver enzymes above
twice upper limit of the norm), 2% leu-
copenia, 21% other side effects (4
patients dyspnoea, 2 anaemia, 2 thora-
cic pain, 1 chronic cough, 1 severe in-
fection, 1 headache, 1 gingivitis). No
death was noted over the study period.

Discussion
Studies of patient populations outside
the setting of randomized controlled
trials are important to learn about drug
efficacy and safety in daily clinical
practice (11, 12). This study offers a
picture of the use of leflunomide in a
French department in the first 3 years
of its availability. 
Some remarks should be made on the
limitations of the present study. One
question is the representativity of the
leflunomide patients and “controls”
(other DMARDs patients) included,
versus RA patients followed-up in our
department. Indeed, although every

consecutive patient receiving lefluno-
mide during the target period was in-
cluded, not every patient initiating a
DMARD during the same period was
included, due to the impossibility of
selecting directly through a computer
search the correct charts; however, it is
estimated that the 285 patients repre-
sent ~ 50% of all treatments initiated
during the time-frame. Furthermore,
the selection of “other DMARD” pa-
tients can be considered close to a ran-
dom selection, since the selection was
based only on availability of HLA-typ-
ing for these patients (10). External va-
lidity can also be limited because pa-
tients treated with leflunomide were
older and had a longer duration of dis-
ease. This indicates that leflunomide
was given to more severe RA patients,
patients who had often run out of other
treatment options, possible also “poor

responders”, which could of course in-
fluence results, but also reflects fre-
quent treatment algorithms for RA (13).
This study suggests that leflunomide
had a higher discontinuation rate than
other DMARDs [notably methotrexate
(14, 15)], which is not the result
observed in controlled trials, but was
however noted in another study in daily
practice (16). Tolerance often seems, as
here, to be the main reason for discon-
tinuation (13, 16); the side effects
observed here are similar to those
described in the literature (3, 7). 
Some possible reasons for the high dis-
continuation rates observed for lefluno-
mide during the period immediately
following its licensing for the treatment
of RA include factors such as patients’
subjectivity in regard to a new drug,
physicians’ prescription habits, worries
about toxicity (e.g. for leflunomide,

Fig. 1. Discontinuation rates for leflunomide and other DMARDs over time due to inefficacy (Kaplan-
Meier life table method).

Fig. 2. Discontinuation rates for leflunomide and other DMARDs over time due to toxicity. (Kaplan-
Meier life table method).
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liver toxicity which was an initial con-
cern) (17). Furthermore, anti-TNF
drugs became available at the same
period, which may have encouraged
physicians to switch therapeutics rather
“easily”. These elements may also part-
ly explain the high discontinuation
rates noted for anti-TNF therapies. An-
other element is that in our study, leflu-
nomide dosage was classic, 20 mg/d
after a loading dose, whereas it has
been recently recommended to reduce
leflunomide dosage or to avoid the load-
ing dose to reduce adverse events (18). 
In our study, the combination of lef-
lunomide with other DMARDs seemed
to be well tolerated, which confirms the
possibility of using leflunomide in
combination therapy (19).
Leflunomide offers an efficacious
treatment option, although discontinua-
tion rates in the present study were
high. More experience with this drug
should help physicians determine the
optimal place of leflunomide for the
management of RA.
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