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Evaluation of The Efficacy, Side Effects, and Drug Survival Data
with Methotrexate-leflunomide Combination Therapy in Patients with
Inflammatory Arthritis

Enflamatuvar Artritli Hastalarda, Metotreksat-leflinomid Kombinasyon Tedavisi ile
Etkinlik, Yan Etki ve ilacta Kalim Verilerinin Degerlendirilmesi

@ Pinar Talu Erten

izmir Medicana International Hospital, Clinic of Internal Medicine, Division of Rheumatology, izmir, Turkey

Abstract

Objective: Conventional synthetic disease-modifying antirheumatic drugs are used alone or in combination to treat inflammatory
arthritis. The risk of serious side effects may also increase with the combination of methotrexate and leflunomide (MTX + LEF),
which is used for better clinical response.

Materials and Methods: The data of 107 patients who received MTX + LEF treatment for inflammatory arthritis were retrospectively
reviewed.

Results: The mean age was 50 (£13), and the median disease duration was five years. Three months after the initiation of MTX
+ LEF treatment, 76.6% of patients continued treatment in remission. The mean duration of drug survival for these patients was
30 months. The most important reasons for drug discontinuation in the first three months after treatment initiation were primary
inefficacy and >2-fold increase in transaminases, whereas remission, patient decision, or secondary non-response were found in
long-term follow-up. The frequency of transaminase elevations was 9.3% (10/107), and 70% of these were observed in the first three
months of treatment, and all resolved after drug discontinuation. The incidence of serious infections was 6.5% (7/107), and mortality
was not observed; the incidence of serious infections was higher in the elderly (p=0.002). The MTX + LEF continuation rate was
45% at the last visit of the patients included in the study.

Conclusion: The MTX + LEF combination is a safe and effective option for achieving remission when used considering old age and
comorbidities; It is important to closely monitor transaminase levels, especially in the first three months.
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Amag: Enflamatuvar artrit tedavisinde konvansiyonel sentetik hastalik modifiye edici antiromatizmal ilaglar tek basina veya
kombinasyon halinde kullanilmaktadir. Daha iyi klinik yanit igin kullanilan metotreksat ve leflunomid (MTX + LEF) kombinasyonu ile
ciddi yan etki riski de artabilir.

Gereg ve Yontemler: Calismamizda enflamatuvar artrit nedeniyle MTX + LEF tedavisi alan 107 hastanin verileri retrospektif olarak
incelendi.

Bulgular: Ortalama yas 50 (£13), ortanca hastalik stresi 5 yildi. MTX + LEF tedavisi basladiktan 3 ay sonra hastalarin %76,6's
remisyonda tedaviye devam etti. Bu hastalar igin ortalamailag kullanim siresi 30 ay saptandi. Tedavi baslangicindan sonraki dénemde
ilk Gg ay iginde ilag kesilmesinin en 6nemli nedenleri birincil etkisizlik ve transaminazlarda >2 kat artis iken, uzun dénem takiplerde
ilag kesilmesinin nedenleri ise remisyon, hasta karari veya sekonder yanitsizlik olarak saptandi. Transaminaz ytkselmelerinin sikligi
%9,3 (10/107) idi ve bunlarin %70'i tedavinin ilk t¢ ayinda gézlendi ve timi ilag kesildikten sonra diizeldi. Ciddi enfeksiyon siklig
%6,5 (7/107) olup, mortalite gézlenmedi, ciddi enfeksiyon sikligi yaslilikta daha fazlaydi (p=0,002). Hicbir hastamizda tedaviye bagli
mortalite gérilmedi. Calismaya alinan hastalarin son vizitte MTX + LEF devam orani %45 bulundu.
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Sonug: MTX + LEF kombinasyonu yaslilik ve komorbiditeler dikkate alinarak kullanildiginda remisyon saglamada gtvenli ve etkili bir
segenektir; 6zellikle ilk 3 ay transaminaz diizeylerinin yakindan izlenmesi 6nemlidir.

Anahtar Kelimeler: Artrit, metotreksat, leflunomid kombinasyon, etkinlik, yan etki

Introduction

Mosttreatment guidelines and recommendations recommend
methotrexate (MTX) and conventional disease-modifying
antirheumatic drugs (csDMARDs) alone or in combination
as first-line treatment for inflammatory arthritis. These
drugs are advantageous treatment options due to their low
risk, cost profile, and mostly oral use.

MTX, a structural analog of folic acid, acts by suppressing
inflammation mediated by adenosine increases. Although
most of the common side effects with MTX are mild and do
not require discontinuation of the drug, serious side effects
such as hepatotoxicity, pulmonary toxicity, infections,
and myelosuppression can be seen rarely as treatment
complications (1). Risk factors for pulmonary toxicity are
the presence of diabetes, advanced age, rheumatoid lung
involvement, and hypoalbuminemia (2-5). Risk factors for
hepatotoxicity are untreated hepatitis B and C infection, not
using folic acid, obesity, hyperlipidemia, hepatosteatosis,
alcohol consumption, and high doses of MTX (2-6).
Risk factors for hematological side effects are MTX
overdose, inadvertent daily use of the drug, renal failure,
hypoalbuminemia, and concomitant use of trimethoprim/
sulfamethoxazole (3,4). Despite these infrequent serious
side effects, MTX has a very good safety profile with
appropriate patient selection, education, and follow-up.

Leflunomide (LEF) is an immunomodulatory agent
which works by blocking T-cell proliferation by inhibiting
pyrimidine synthesis. The most common side effects are
gastrointestinal symptoms (cramps and diarrhea) and
hepatotoxicity (1). Interstitial lung disease with LEF is arare
but serious pulmonary complication with high mortality.
Concomitant use of LEF and MTX raises concerns about
hepatotoxicity, bone marrow suppression, pneumonitis, and
risk of infection (1,6-9).

In this study, we aim to retrospectively evaluate patients
treated with MTX + LEF in clinical practice and to obtain
real-world data regarding efficacy, safety, and adverse
events.

Materials and Methods

This is a single-center, retrospective, and observational
study. This study was approved by the Bakirgay University
Faculty of Medicine Research Ethics Committee after
reviewing the ethical issues (decision no: 1044, date:
17.05.2023). Between January 2011 and October 2022, 107
patients who received combination MTX + LEF treatment
for inflammatory peripheral arthritis in izmir University
of Economics Medical Point Hospital Rheumatology
Clinic were included in the study. The patients included

in the study were selected from patients over 18 years
of age with rheumatoid arthritis (RA), psoriatic arthritis
(PsA), undifferentiated spondylarthritis (uSPA), and
undifferentiated connective tissue disease (UCTD). None
of the patients had regular alcohol use, known interstitial
lung disease, or hepatitis B and C infections. Patients with
drug incompatibility and not attending follow-up were
excluded from the study. Of the patients included in the
study, 75 were diagnosed with RA according to the 2010
RA classification criteria (10), and 23 were diagnosed with
PsA according to the classification of psoriatic arthritis
criteria (11). Of the other patients with inflammatory
arthritis included in the study, five were diagnosed with
uSPA and four with uCTD.

The data of the patients were obtained from computer
records These records included patient complaints, tender
and swollen joint counts, physical examination findings,
acute phase responses, routine complete blood counts and
biochemical parameters, and, if any, other detailed additional
tests required at that visit.

Statistical Analysis

IBM SPSS 21.0 program was used for statistical analysis.
Descriptive statistical methods were used to evaluate the
data. Pearson correlation test in determining the linear
relationship of quantitative variables; Spearman’s correlation
test was used to evaluate ordinal variables. The chi-square
test was used when comparing the qualitative variables of
two independent groups. The statistical significance value
was taken as p<0.05.

Results

Demographic data of 107 patients included in the study
is given in Table 1. 70% of patients were women. (male/
female: 30/77) The mean age of the patients was 50 (x13)
years, and 44% of the patients had additional diseases such
as hypertension, diabetes mellitus, thyroid disease, chronic
obstructive pulmonary disease, coronary artery disease,
and insulin resistance. The median duration of the disease
was five years (1-39 years). 70% of the patients included
in the study were diagnosed with RA, 21% were diagnosed
with PsA, and the remaining patients were diagnosed with
uCTD and uSPA.

Patients who were followed up for at least three months
after initiating the MTX + LEF combination were included
in the study. The median time to initiate the MTX + LEF
combination in our patients was 24 months.

Remission was defined as no tender or swollen joints
on examination of 51 joints (12) and normal acute phase
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responses. The presence of active arthritis was evaluated
as a clinical ineffectiveness.

Survival in MTX + LEF combination therapy:

Although the follow-up processes of the patients were
different, drug survival rates were evaluated considering
the drugs used at the last visit.

Inthe 3 month of MTX + LEF treatment, 76.6% of the patients
(82/107 patients) were able to continue the treatment in
remission. These patients’ mean duration of drug survival
at follow-up was 30 months. The rate of patients who were
continuing MTX + LEF treatment at their last visit at the time
of the study analyses was 45% (Table 1.

MTX + LEF combination discontinuation:

After MTX + LEF treatment was started, combination therapy
was discontinued in 55% (59 patients) of the patients for

Table 1. Demographic data of the patients included in the
study

Total (n) 107
Female/male (n) 77/30
Mean age (years) 50 (£13)

Disease duration (years) median: 5 (1-39)

Diagnosis (number of patients)

RA 75

PsA 23

uCTD 5

uSPA 4

Dru.g survival at the last visit (number of 48(44.5%)
patients)

Comorbidities (number of patients) 48(44.5%)

(DM, HT, COPD, thyroid, CAD)

RA: Rheumatoid arthritis, PSA: Psoriatic arthritis, uCTD:
Undifferentiated connective tissue disease, uSPA: Undifferentiated
spondyloarthritis, DM: Diabetes mellitus, HT: Hypertension, COPD:
Chronic obstructive pulmonary disease, CAD: Coronary artery
disease

various reasons. 42% of drug discontinuations occurred
within the first three months.

In these patients whose treatment was discontinued
within the first three months (25/107), the reasons for
discontinuation were adverse events in 16 patients and
primary clinical ineffectiveness in 9 patients (Table 2).

The main reasons for discontinuing the treatment during
the follow-up period in patients who are in remission
and continue their medication as of the third-month visits
(82/107) are; secondary ineffectiveness or patients left on
their own because of their well-being or concerns (Table 2).

Side effects of MTX + LEF combination therapy:

Side effects that led to drug discontinuation in the first three
months were found to be >2 times higher transaminases
in 7 of the patients, serious infection in 3, and diarrhea,
alopecia, and skin rash in 6 of them.

While the frequency of transaminase elevation >2 times
higher in the whole group was 9.3% (10/107), this side effect
occurred in 70% of the patients in the first three months of
treatment, and advanced age did not have a negative effect
in this regard (p>0.05).

The rate of serious infection in the whole group was found
to be 6.5% (7/107). Three of these infections were seen in
the first three months. Of the seven serious infections in our
patients, 4 were pneumonia, 1 was intra-abdominal and 2
were urinary tract infections. Hospitalization was required
in 3 patients, and all patients recovered with treatment. A
significant correlation was found between advanced age and
serious infection (r spearman=0.299 p=0.002). Comorbidity
was present in 5 of 7 patients with severe infection.

Clinical efficacy:

MTX + LEF combination therapy was discontinued in 19
(17%) of patients due to ineffectiveness. While 9 of these
patients were primary unresponsive, 10 were secondary
non-responders.

In our study, no correlation was found between rheumatoid
factor and anti-cyclic citrullinated peptide (CCP) antibody
(anti-CCP) positivity and the effectiveness of combination
therapy (r pearson=-0.031 p=0.07 and r pearson=-0.006
p=0.96 respectively). Drug discontinuation rates did not
differ according to the diagnosis of the patients (p>0.05).

Table 2. Drug discontinuation and side-effect data in patients receiving MTX + LEF combination

’2x . 'Sever_e Intolerant | Quit by their

transaminase | infections .. Non-responders

. (n) own decision

elevation (n)
Discontinued in the first 3 months . . .
(N=25) 42% 7 3 6 - 9 (primary ineffectiveness)
Discontinued in the follow-up period 3 4 6 1 10 (secondary loss of
(n=34) 58% response)
Total (n=59) 10 7 12 1 19
MTX: Methotrexate, LEF: Leflunomide
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Discussion

This is a study examining the efficacy and safety of the
MTX + LEF combination in inflammatory arthritis based
on real-life data. In our study, the data of 107 patients who
were followed up by our rheumatology outpatient clinic
and received combination therapy for a period of 10 years
were analyzed retrospectively. In our results, the rate of >2
times transaminase elevation, which is one of the important
treatment-related side effects, was found to be 9.5%, and
70% were recorded within the first three months. As of the
3 month of the treatment, the rate of patients who tolerated
the treatment and were in remission was 76%, and the
median drug survival was 30 months in these patients. The
frequency of serious infection was 6.5%, and a significantly
increased correlation was found between advanced age and
the risk of serious infection. No treatment-related mortality
was observed in our patients. During the long-term follow-
up, the main factors for discontinuation of combination
therapy were secondary loss of response or the patient’s
desire to discontinue one of the drugs while in remission.

Although the rates of transaminase elevations observed
with MTX and LEF were reported to be between 5.4-16.3%
in randomized controlled studies, the rate of transaminase
elevation was found to be 31% in patients with PsA,
alcohol use, and higher doses of MTX, in the study of
Curtis et al. (3,8,13-15). Alves et al. (16), in a series of 71
RA patients, showed that there was no difference between
MTX monotherapy and MTX + LEF combination in terms
of transaminase elevation. In our study, the frequency of
>2-fold elevation of transaminases was found to be 9.5%,
and 70% was observed within the first three months. In
our study, transaminase elevation did not differ in patients
with RA or PsA. Patients with alcohol use or chronic liver
disease were not already given combination therapy, and
MTX doses were not included in our analyses.

In a series of 194 patients examining the data of the MTX +
LEF combination, six patients had serious infections, and 2
of these infections resulted in death, while other infections
were reported as sepsis in 3 patients and tuberculosis
in 1 patient (17). In our patients, 3 of 7 serious infections
required hospitalization, and all patients recovered with
treatment. Patients who developed serious infections
were predominantly elderly patients, and this relationship
between increasing age and infection was found to be
statistically significant.

In a multicenter study, data from 1671 RA patients were
analyzed. Patients were grouped according to treatments
as follows: MTF + LEF combination; MTX alone; LEF alone;
or MTX/LEF + biological DMARD/Janus kinase inhibitor
(JAKD). While the side effects seen with the MTF + LEF
combination were similar to the patients who received MTX
or LEF alone, the risk of serious side effects and risk of
infection was found to be lower than those who received
biological DMARD/JAKi + MTX/LEF (18).

In a study of 120 RA patients, the group receiving MTX +
LEF combination was compared with the group receiving
only MTX, adverse reaction rates were found to be similar,
while both clinical and acute phase responses were found
to be better in the group receiving MTX + LEF. Interleukin-1
and tumor necrosis factor-alpha levels were also found to
be lower in this group (19). In another study retrospectively
examining the data of 91 patients receiving the MTX + LEF
combination and 22 patients receiving LEF alone, The
efficacy of the MTX + LEF combination was not found to be
superior to those who received LEF alone. In this study, no
difference was found in terms of side effects (20).

In a study of RA patients with inadequate response to MTX
monotherapy in China, patients were randomized into two
groups, either MTX + LEF or MTX + hydroxychloroquine
(HQ). MTX + HQ group was found to be superior in this
cohort of two years of real-world data (21). The safety
profiles were not of concern, and there were no significant
differences between the two groups.

In another study, the results of 45 PsA patients who were
unresponsive to MTX monotherapy and switched to the MTX
+ LEF combination was evaluated, and it was found that
only 7 of these patients had to switch to biological DMARDs
during follow-up. The reasons for the treatment change
in these seven patients were determined as MTX + LEF
ineffectiveness and hepatotoxicity. The authors reported
that this combination was well tolerated, and drug survival
was very good. 84% of patients were continuing with MTX
+ LEF at the time the study ended (22). In our study, the rate
of patients continuing MTX + LEF treatment at the last visit
was 45%, and the median drug survival was 30 months.

Most of the studies in the literature are observational and
retrospective. Factors such as the short follow-up period of
the patients, the heterogeneity of the doses of MTX and LEF
used in combination therapy, the doses of corticosteroids
used together, the comorbidities and the lack of data on
other concomitant drugs are the main limitations of these
studies. The COMPLETE-PsA trial was a randomized,
placebo-controlled, double-blind clinical trial. This study
will provide important information for treatment strategies
and recommendations (23).

In our study, the lack of a control group and drug doses were
limiting factors. On the other hand, it is valuable in terms
of having the longest follow-up period compared to other
studies, the effect of additional diseases on side effects, and
comparing the results in different disease groups.

Conclusion

In conclusion, the combination of MTX + LEF appears to
be an effective and safe treatment option in patients with
both RA, PsA, uSpa, and uCTD. These results are important
in reassuring physicians and patients, especially in low-
budget countries, when the transition to bDMARD needs to
be postponed to the next steps due to the health system
policies of countries or various conditions.
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Our study suggests that patients with advanced age and
additional disease should be more careful in terms of
infection risk and that patients should be followed more
frequently in terms of hepatotoxicity, especially in the first
three months.
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