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Abstract
Objective

Leflunomide, an immunosuppressant agent for treating rheumatoid arthritis, was first marketed in France in 2000.
Three years after its launch, we sought to assess its prescription patterns in the real world of prescription and use, 

and to see if its efficacy and safety profiles observed during clinical trials were confirmed.

Methods
All patients treated with leflunomide from May 2000 to April 2003 in the Department of Rheumatology of the 

Bordeaux University Hospital were identified, and their treatment patterns and outcome ascertained. This was 
compared to data from clinical trials.

Results
116 were included (mean age = 55 years, 70% women). Almost 21.7% stopped treatment for lack of efficacy (after a
mean delay of 3.6 months), 16% for secondary loss of efficacy (median = 7 months), and 32% for the occurrence of

an adverse event (half within 4 months). Over a similar time frame in clinical trials, in patients of about the same age
and sex but with less severe disease, the corresponding figures were 7-17% for lack or loss of efficacy, and 14-22%
for adverse effects. At one year of follow-up, the discontinuation rate was 70% in the cohort compared to 28-47% in

clinical trials.

Discussion
The differences between the two populations confirm the need to conduct post-marketing studies in order to obtain
better knowledge on the effectiveness and safety of a new drug. In many cases, a simple drug utilization study can

provide relevant information on the degree of shift between populations included in clinical trials and those treated 
in real life.
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Introduction
Rheumatoid arthritis (RA) is a progres-
sive disease that is characterized by
chronic synovial inflammation leading
to destruction of the joints and func-
tional disability. Treatment may be
symptomatic with non-steroidal anti-
inflammatory drugs (NSAIDs) and cor-
ticosteroids, or may attempt to mini-
mize joint damage and to postpone dis-
ease progression by using disease-mo-
difying antirheumatic drugs (DMARDs)
such as gold salts or immunosuppres-
sives. However, long-term use of
DMARDs often results in poor thera-
peutic response, secondary loss of effi-
cacy or occurrence of adverse effects
(1,2). 
Leflunomide, a novel DMARD active
on RA, was first marketed in France in
2000. This anti-rheumatic drug inhibits
de novo pyrimidine synthesis by rever -
s i b l e selective inhibition of dihydro-
orotate dehydrogenase (DHODH).
Nevertheless, due to its immunosup-
pressive activity, it is prone to induce
various adverse effects. This cumula-
tive toxicity is reinforced by the chron-
ic nature of RA which requires long-
term treatment. During clinical trials
(3-5), the clinical response with leflu-
nomide was considered to be equiva-
lent to methotrexate or sulphasalazine.
During follow-up, varying between 6
to 12 months, 14.3 to 22% of patients
stopped the treatment because of ad-
verse events and 7 to 17% because of
lack or loss of efficacy; therefore, 53 to
72% completed the trials.
In clinical trials efficacy and safety
were assessed under realistic condi-
tions, but we thought it would be inter-
esting to assess its prescription patterns
in the real world of prescription and
use, and to see if its efficacy and safety
profiles observed during clinical trials
were confirmed.
The objective of this study was to des-
cribe the prescription patterns and the
effectiveness and safety of leflunomide
and to compare them with data from
clinical trials.

Patients and methods
First, to describe the use of lefluno-
mide, we identified a cohort of all pa-
tients treated with leflunomide between

May 1, 2000 and March 31,2003 and
followed up in the Rheumatology De-
partment of the Bordeaux University
Hospital. Because of the observational
character of the study, there were no
exclusion criteria. Patients were fol-
lowed up from treatment onset to treat-
ment withdrawal for whatever reason.
The following data were obtained from
the clinical charts: ( i ) demographic char-
acteristics: age, gender; ( i i ) d i s e a s e
characteristics (RA duration) and sev-
erity of the disease (percentage of RF,
previous DMARD treatment, concomi-
tant NSAIDs and corticosteroid); (iii)
concurrently prescribed drugs, and (iv)
duration of treatment with leflunomide. 
Second, the three clinical trials taken
into consideration by the French gov-
ernment during the drug approval pro-
cess (3-5) were used to compare the
prescription patterns, efficacy and safe-
ty of this immunosuppressive agent be-
tween the two populations, i.e., clinical
trials and routine practice. The data ex-
tracted from the two populations were
expressed as qualitative (percentages)
or quantitative values (e . g . average dur-
ations, in months or years). For com-
parison, clinical trials were considered
as the “gold standard”. As several clin-
ical trials have been considered for ap-
proval, and in order to avoid a too re-
strictive definition of the target popula-
tion, the extreme percentages for each
item in the clinical trials were consider-
ed to define the range of the reference
variable, even if it corresponded to
very few patients. For example, if one
clinical trial had included 60% women
and another 72%, the percentage of
women in the clinical trials used as the
reference was considered to range from
60 to 72%. We used the indicator “anti-
hypertensive drugs” as a proxy in order
to compute the percentage of patients
with systemic hypertension. 
Data concerning effectiveness were as-
sessed using the percentage of patients
presenting with a lack or secondary
loss of efficacy and data concerning
safety were evaluated based on the per-
centage of adverse events leading to
withdrawal.
Based on the criteria of the American
College of Rheumatology (ACR20) (6),
lack of efficacy was defined as patients



not showing a 20% improvement in
tender and swollen joint counts nor a
20% improvement in 3 of the 5 re-
maining ACR score set measures: pa-
tient and physician global assessments,
pain, disability, or an acute phase reac-
tant within 12 weeks after the begin-
ning of treatment with leflunomide.
Secondary loss of efficacy was defined
as a secondary lack of efficacy after a
primary response to treatment.
Kaplan-Meier life table analysis was
used to estimate the percentage of treat-
ment withdrawals due to lack of effica-
cy or adverse events according to time
of follow-up. Statistical analysis was
performed using STATA 8.0 (Te x a s ,
USA) for Macintosh.

Results
Description of the cohort
One hundred and sixteen patients were
treated with leflunomide during the
study period, most of them with a daily
dose of 20 mg. All patients had previ-
ously received a 100 mg loading dose
over 3 days and had a Disease Activity
Score (DAS) score greater than 3.2 at
the start of leflunomide treatment. The
mean duration of treatment was 9.7
months (median: 6 months, range: 2
weeks - 31 months). The mean age at
the start of the treatment was 55.6 years
(range: 27-81). The M/F sex ratio was
0.45. The mean duration of the disease
at treatment onset was 10.2 years (me-
dian=8 years, range: 0.5-55). The aver-

age number of prior DMARD treat-
ments was 3.4 (range: 0-7). None of the
patients was being concomitantly treat-
ed with another DMARD such as meth-
otrexate or sulfasalazine. Indications
were: rheumatoid arthritis (93%), psori-
asic arthritis (6%), and ankylosing spon-
dylitis with peripheral involvement (1%).
Concomitant prescriptions were corti-
costeroids (83%) with a daily dose high-
er than 10 mg of prednisone-equivalent
in 26.7%, NSAIDs (77.6%), and non-
NSAID analgesics (47.4%). Anti-ulcer
drugs were co-prescribed in 73.3% in
patients treated with NSAIDs.
During the study period, treatment was
stopped in 88 patients (75.9%) (Fig. 1).
This was for lack of efficacy in 23 pa-
tients (mean delay: 3.6 months, range:
2-6 months); for secondary loss of effi-
c a c y, after a mean delay of 11.4 months,
in 24 patients (median: 8.5 months,
range: 3-31 months); and for the occur-
rence of an adverse event (AE) in 41
patients (50% within 4 months, delay
of onset: 2 weeks to 26 months). The
most frequent AEs involved the skin
(17.7%), blood (12.6%), gastrointesti-
nal tract, peripheral nervous system
(9.5%) and liver (3.4%). Considering
all the treated patients, the treatment
was stopped for adverse events in 35.1%,
which led to a probability of being un-
der treatment at the end of the follow
up of 43% (Fig. 2). The treatment was
also stopped for lack of efficacy in

Leflunomide effectiveness and safety / K. Martin et al.  

82

Fig. 2. Discontinuation of leflunomide due to adverse events and inefficacy according to duration of treatment in months (time): Kaplan-Meier survival
analysis.

Fig. 1. Flowchart of outcome in the cohort treated with leflunomide.



19.8%, and for secondary loss of effi-
cacy in 20.7% (probability of being un-
der treatment at the end of the follow
up: 18%). In 24.1%, the treatment had
not been discontinued until the end of
follow-up (median: 6 months, range: 3-
31). 

Comparison with population 
included in clinical trials
Table I summarizes data from clinical
trials and compares them with data on
patients included in the cohort.
Demographic characteristics between
the two populations were roughly the
same. Nevertheless, the percentage of
positive rheumatoid factor was higher
and the diagnosis of RA was made at a
more advanced age in the cohort study.
C o n s e q u e n t l y, the percentage of pa-
tients with previous DMARD treat-
ment was higher in this population. The
same conclusion was obtained regard-
ing the higher percentage of co-pre-
scribed corticosteroids in the cohort. 
Finally, the treated patients seemed to
suffer more frequently from systemic
hypertension, at least if we considered
treatment with “antihypertensive drugs”
as a good proxy for this pathology.

At one year of follow-up, which corre-
sponds to the maximal duration of
treatment in the clinical trials, 32% of
the patients of the cohort had stopped
treatment due to the occurrence of an
adverse event versus less than a quarter
in clinical trials. The delay before stop-
ping the treatment because of safety
concerns ranged from 1 to 27 months.
Thirty-eight percent stopped the treat-
ment for inefficacy versus 7-17% in
clinical trials. At one year, the global
discontinuation rate was 70% in the
cohort compared to 28-47% in clinical
trials. At two years, 78% of the patients
had stopped the treatment, whatever
the reason.

Discussion
Since leflunomide was put on the mar-
ket, very few studies have assessed its
effectiveness and safety in a real-life
setting. The extent and duration of the
initial clinical trials (7-10), from 24
months to 5 years, does not reflect
actual use in clinical practice. Our
results showed that the patient profile
is heterogeneous, leading to a wide
range in the age, prior duration of dis-
ease and number of prior treatments.

Most of the patients were concomitant-
ly treated with NSAIDs and corticos-
teroids. Nevertheless, the population
treated with leflunomide in routine
practice differed from the population
included in clinical trials. Patients had
the same age and gender but the char-
acteristics of the disease differed mark-
edly: duration of the disease and sever-
ity were higher in the cohort and only
1% of the patients were naive. Thus the
average number with prior DMARD
treatment was also higher. Moreover,
patients had more concomitant diseases
in the cohort.
Differences concerning the age of the
disease between the two populations
could be easily explained by the fact that
in real practice, a new antirheumatic
agent is rarely prescribed as a first line
drug, but rather to patients with sec-
ondary loss of efficacy or in whom
other drugs marketed for a longer time
were contraindicated. T h u s , the average
number of previous treatments with
DMARDs and the percentages of naive
patients were extremely diff e r e n t
across the two populations. The higher
percentage of co-prescribed corticos-
teroids could be due to the fact that in
clinical trials the severity of the disease
is generally lower than in actual prac-
tice. The same explanation could be ad-
vanced for the number of concomitant
diseases, which along with concomi-
tant treatment are often constitute ex-
clusion criteria in clinical trials. 
Concerning adverse events leading to
treatment withdrawal, these did not dif-
fer qualitatively as they were of expect-
ed types, but they did differ quantita-
tively. The percentage of withdrawals
due to adverse events was much higher
in the cohort than in clinical trials: 32%
versus 14.3-22% at one year of follow-
up. The majority of adverse events
leading to withdrawal occurred during
the first year and a half within the first 4
months of treatment. This diff e r e n c e
could be due to the fact that in clinical
trials with strict protocols, non-serious
adverse events lead less frequently to
treatment withdrawal than in actual
practice. 
The treatment withdrawals due to lack
of efficacy and secondary loss of effi-
cacy were also more frequent than ex-
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Table I. Differences in leflunomide use between clinical trials and clinical practice.

Clinical trials (3-5) Cohort study
n = 482 n = 116

Maximal duration of follow up (months) 6 to 12 31
Mean age (years) 54 to 58.3 55.5
Women (%) 71 to 76 71
Rheumatoid arthritis duration (years) 3.7 to 7.6 10.2
Positive rheumatoid factor (%) 65 to 79 88
Prior treatment with DMARDs (%) 55 to 66 99

Average number of prior DMARD treatment 0.8 to 1.2 3.4
Naive patients (%) 34 to 44 1
Concomitant NSAIDs (%) 75 to 85 77.6
Concomitant corticosteroids (%) 29 to 54 83
Concomitant disease (%)

Hypertension 21.4 to 25.7 35
Hypothyroidism 4.6 to 8.9 4.3
Lipid disorders 2.8 to 6.0 -
Diabetes mellitus 5.1 to 5.2 6

Reason for withdrawal
Adverse event 14.3 to 22 32
Lack or loss of efficacy 7 to 17 38

Adverse events leading to withdrawal (%)
Skin rash 10.8 to 12.4 17.7
Diarrhoea 22.2 to 33.5 12.6
Rise of aminotransferases 5.8 to 10.2 3.4
Arterial hypertension 8.9 to 11 3.4
Peripheral neuropathy or paresthesia 3.2 to 3.6 9.5
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pected from clinical trials. Secondary
loss of efficacy was not mentioned in
the clinical trials, although 27% of pa-
tients were concerned in our cohort.
Several reasons could explain such a
d i fference: as previously mentioned, the
disease was more severe in the cohort
than in clinical trials with a higher ac-
tivity (higher percentage of rheumatoid
f a c t o r, higher concurrent prescript i o n
of corticosteroids). Moreover, compared
to clinical trials, most of the patients
included in the cohort had previously
been unsuccessfully treated with multi-
ple DMARDs before leflunomide and
therefore could be, on average, more
refractory than the patients included in
clinical trials. Nevertheless, these last
two findings remained consistent with
previous studies concerning lefluno-
mide use in daily practice (11-14), des-
pite the fact that their duration of fol-
low-up was shorter (approximately one
year). 
The discontinuation rates after approxi-
mately one year varied between 36.4%
to 41.6% because of toxicity and 17%
to 33.3% because of inefficacy, result-
ing in a discontinuation rate varying
between 38% to 62%. In the postmar-
keting surveillance study published by
Geborek et al. (15), the discontinuation
rate was 78% after 20 months of fol-
low-up, which is also consistent with
the results of the present study. On the
other hand, our results are less positive
than those of a large national cohort
study of veterans (14) where the treat-
ment was discontinued in only 42% of
patients after 33 months of follow-up.
This was also the case in the study of
Aletaha et al. in which the discontinua-
tion rate was approximately 55% after
two years of follow-up (16). These dis-
crepancies could reflect differences in
patient characteristics or in therapeutic
management. In addition, it is under-
standable that the definition of lack or
secondary loss of efficacy differed in
these three studies. In any case, like the
other published studies, our results
show that the percentage of treatment
withdrawal is higher during the first
year of treatment.
In the present study, we did not have
the opportunity to compare the discon-

tinuation rate of leflunomide with an-
other DMARD. Nevertheless, the dis-
continuation rate of leflunomide meth-
otrexate and sulfasalazine in clinical
p r a ctice was roughly the same in the
study by Aletaha et al (16). However,
in our study, the discontinuation rate
with methotrexate was lower than
under leflunomide. Discontinuation for
adverse events occurred earlier with
leflunomide and sulfasalazine than with
methotrexate. One possible explana-
tion for the early occurrence of adverse
effects with leflunomide could be the
loading dose used in some therapeutic
protocols (17).

Conclusion
This study shows that the prescription
patterns, effectiveness and safety of
leflunomide in clinical practice differ
from those expected from clinical tri-
als. A high percentage of patients stop-
ped the treatment due to lack of effica-
c y. The differences between the two
populations studied confirm the need to
conduct early post-marketing studies
such as the present one in order to ob-
tain better knowledge of the effective-
ness and safety of recently marketed
new drugs. In many cases, a simple
drug utilization study can provide rele-
vant information on the degree of shift
between the populations included in
clinical trials and the populations treat-
ed in real practice.

Acknowledgments 
We thank Ray Cooke who kindly super-
vised the English of this paper.

References
1. PA PADOPOULOS NG, ALAMANOS Y, PA PA-

D O P O U L O S IA, T S I F E TA K I N , V O U L G A R I
P V, DROSOS A A: Disease modifying anti-
rheumatic drugs in early rheumatoid arthritis:
a longterm observational study. J Rheumatol
2002; 29: 261-6.

2. GROVE ML, HASSELL AB, HAY EM, SHAD-
F O RTH MF: Adverse reactions to disease-
modifying anti-rheumatic drugs in clinical
practice. QJM 2001; 94: 309-19.

3. ST R A N D V, COHEN S, SCHIFF M et al. :
Treatment of active rheumatoid arthritis with
leflunomide compared with placebo and me-
thotrexate. Arch Intern Med 1999; 159: 2542-
50.

4. EMERY P, BREEDVELD FC, LEMMEL EM et
al.: A comparison of the efficacy and safety of
leflunomide and methotrexate for the treat-

ment of rheumatoid arthritis. Rheumatology
2000; 39: 655-65.

5. SMOLEN JS, KALDEN JR, SCOTT DL et al.:
Efficacy and safety of leflunomide compared
with placebo and sulphasalazine in active
rheumatoid arthritis: a double-blind, random-
ised, multicentre trial. Lancet 1999; 353: 259-
66.

6. FELSON DT, ANDERSON JJ, BOERS M et al .:
American College of Rheumatology prelimi-
nary definition of improvement in rheumatoid
arthritis. Arthritis Rheum 1995; 38: 727-35.

7. K A L D E N JR, SCOTT DL, SMOLEN JS et al.
and the EU R O P E A N LE F L U N O M I D E ST U D Y

GR O U P: Improved functional ability in pa-
tients with rheumatoid arthritis-longterm
treatment with leflunomide versus sulfasal-
azine. J Rheumatol 2001; 28: 1983-91.

8. COHEN S, CANNON GW, SCHIFF M et al. :
Tw o - y e a r, blinded, randomized, controlled
trial of treatment of active rheumatoid arthri-
tis with leflunomide compared with metho-
trexate. A rthritis Rheum 2001; 44: 1984-
1992.

9. SCOTT DL, SMOLEN JS, KALDEN JR et al.:
Treatment of active rheumatoid arthritis with
leflunomide: two-year follow up of a double
blind, placebo controlled trial versus sulfa-
salazine. Ann Rheum Dis 2001; 60: 913-23.

10. KALDEN JR, SCHATTENKIRCHNER M, SOR-
ENSEN H et al.: The efficacy and safety of
leflunomide in patients with active rheuma-
toid arthritis: a five-year followup study.
Arthritis Rheum 2003; 48: 1513-20.

11. B R A U LT I, GOSSEC L, PHARM T, DOUGA-
DOS M: Leflunomide termination rates in
comparison with others DMARDs in rheuma-
toid arthritis. Arthritis Rheum 2002; 46: S540.

12. VA N P E LT PA, VA N SCHAARDENBURG D,
B U LT I N K IEM, DIJKMANS BAC: High dis-
continuation rate of treatment with lefluno-
mide in daily practice. Arthritis Rheum 2001;
44 (Suppl. 9): S143 (abstract).

13. MILLER ML, MORTON GL, ANDERSON LG,
KEROACH BJ, RADIS CD: One year commu-
nity based experience with leflunomide in the
treatment of rheumatoid arthritis [abstract].
Arthritis Rheum 2000; 43 (Suppl. 9): S343.

14. SIVA C, EISEN SA, SHEPHERD R et al.: Lef-
lunomide use during the first 33 months after
Food and Drug Administration approval: ex-
perience with a national cohort of 3,325 pa-
tients. Arthritis Rheum 2003; 49: 745-51

15. GEBOREK P, CRNKIC M, PETERSSON IF,
SAXNE T and the SO U T H SW E D I S H ART H R I T I S

TR E AT M E N T GR O U P: Etanercept, infliximab,
and leflunomide in established rheumatoid
arthritis: clinical experience using a struc-
tured follow up programme in southern Swe-
den. Ann Rheum Dis 2002; 61: 793-8.

16. AL E TA H A D, STAMM T, KAPRAL T et al . :
Survival and effectiveness of leflunomide
compared with methotrexate and sulfasala-
zine in rheumatoid arthritis: a matched obser-
vational study. Ann Rheum Dis 2003; 62:
944-51.

17. ERRA A, MORENO E, TOMAS C et al .: Effi-
cacy and safety of leflunomide in rheumatoid
arthritis patients: relationship between ad-
verse events and loading dose. Ann Rheum
Dis 2002; 61 (Suppl. 1): 379.


