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ABSTRACT

Objective: To determine the efficacy of Methotrexate versus Leflunomide versus combination of both among patients
managed at Pak Emirates Military Hospital with active rheumatoid arthritis.

Study Design: Prospective comparative study.

Place and Duration of Study: Rheumatology/General Medicine Department, Pak Emirates Military Hospital Rawalpindi,
from May 2019 to June 2020.

Methodology: Patient of active rheumatoid arthritis who fulfilled American college of rheumatology criteria of 1997 were
included in the study. They were randomly divided into three groups with group A receiving Methotrexate, group B receiving
Leflunomide while group C received the combination of both Methotrexate and Leflunomide. Disease activity was assessed
by using the Disease Activity Score-28 in all the three groups after three months of treatment.

Results: Mean age of the study participants was 36.919 # 6.85 years. One hundred and fifty (83.3%) patients were female while
30 (16.7%) were male. Out of 160 (88.9%) patients achieved remission according to Disease Activity Score-28 score at the end
of three months while 20 (11.1%) did not achieve remission. Pearson chi-square test revealed that none of the factors studied
including the treatment option had any statistically significant relationship with presence of remission among the target
population (p-value 0.386, 0.815, 0.194 and 0.145 for age, gender, duration of symptoms and type of treatment respectively).
Conclusion: Remission rate among the rheumatoid arthritis patients in response to treatment was overall good in the study. In
terms of efficacy for symptoms of rheumatoid arthritis and achieving remission, after three months of treatment all the three
options i.e., Methotrexate, Leflunomide and combination were equal in our study.
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INTRODUCTION

Immune mediated disorders have gained a lot of
attention of clinicians and researchers in last few deca-
des due to more understanding of the etiopathogenesis
of these disorders. Rheumatoid arthritis has been one
of the most commonly diagnosed immune based dis-
order around the globe.! Situation has been same in
our part of the world and due to diagnostic facilities
more people have been diagnosed with this disorder
in last few years.? Various symptomatic and definitive
treatments have been available to cater for the patients
suffering from this disorder in which pain has usually
been the primary complain.3# Choice of treatment us-
ually depends upon local availability of medications,
patients and physician’s choice, relative efficacy and
adverse effects of the medicatons.*>

Methotrexate has been one of the preferred

options by the rheumatologist all around the world
for managing rheumatoid arthiritis.> Other options
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include biological disease modifying drugs and
conventional disease modifying drugs. They all have
certain adverse effects which may be troublesome for
the patients in short and long term.¢ Therefore best
choice for the patients of rheumatoid arthritis is still
questionable and sometimes combination drugs may
be offered to the patients.

Multiple trials and reviews have been conducted
in past few years to look for the best treatment option
for the patients of rheumatoid arthritis. Hunag et al.,
compared combination therapy with Methotrexate and
Sinomenineor Leflunomide for active Rheumatoid
Arthritis. They concluded that after twenty-four weeks
of therapy Methotrexate and Sinomenine, combination
therapy is probably one of the choices for treating
patients with active rheumatoid arthritis in addition to
Methotrexate and Leflunomide combination therapy.”
A local study published by Ishaq et al compared the
efficacy and toxicity of Methotrexate and Leflunomide
for the treatment of rheumatoid arthritis in a double-
blind randomized clinical trial. Conclusion of their trial
was that both the medications have been efficacious in
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managing the symptoms of rheumatoid arthritis, but
they put Methotrexate above Leflunomide because of
cost effectiveness and better tolerability.®8 SMILE study
by Bird et al., has been interesting in this regard as
well. They studied the adverse effects or tolerability of
individual Methotrexate and Leflunomide and then
the combination of both drugs. They came up with the
findings that combination has been as safe as the indi-
vidual drugs contrary to the belief that combination
may be more toxic as compared to the individual
drugs.®

Recent data show that rheumatoid arthritis has
been one of the most common immunological disor-
ders among patients reporting in rheumatological and
medical outpatient departments.l® Multiple treatment
options have been available to manage this chronic
condition, but all have certain merits and demerits.
Methotrexate has been a commonly used and studied
disease modifying agent in our setup with limited stu-
dies reporting the side effects experienced by the pati-
ents put on this agent. We therefore planned this study
to determine the efficacy of Methotrexate versus Leflu-
nomide versus combination of both among patients
managed at Pak Emirates Military Hospital (PEMH)
with active rheumatoid arthritis.

METHODOLOGY

This prospective comparative study was conduc-
ted from May 2019 to March 2020 on patients presen-
ting at General Medicine/Rheumatology Outpatient
Department of PEMH, Rawalpindi.

Inclusion Criteria: Patients fulfilling the American
college of rheumatology classification criteria of active
rheumatoid arthritis with ages between 15-60 years
and Disease activity score >3.2.

Exclusion Criteria: Patients who without a clear diag-
nosis of Rheumatoid Arthritis or with comorbid other
autoimmune disease or those who were pregnant were
excluded from the study.

Sample size was calculated by using the WHO
sample size calculator and keeping the population pre-
valence proportion of response to treatment in Rheu-
matoid Arthritis at 8.1%.° Non-probability consecutive
sampling technique was used to gather the required
sample size for this study and then lottery method
was used to randomly divide the patients into three
groups. Female subjects were of non-childbearing po-
tential or agreed to practice a medically accepted con-
traceptive regimen. They agreed to not get pregnant
for 12 months after discontinuation of treatment with

study medication. Male subjects consented to practice
contraception during the study. Any patient not
agreeing to the above mentioned terms and conditions
regarding safety were not included in the study. These
points were highlighted in all the assessment clinics
during the 3 months study and anytime patients dis-
agreed to these terms were excluded from the study.

Permission from hospital ethics committee via
letter number A/28/EC/141/20 was sought prior to
commencement of study. All the patients signed the
informed consent form after full description regarding
erotogenic and mutagenic side effects of the medica-
tions under study before getting enrolled into the
study. Patients were divided into three groups rando-
mly via lottery method. Group A received the Metho-
trexate, group B received the Leflunomide while group
C received the combination of both drugs.

Methotrexate was given in standard dose (Single
dose: 7.5 mg orally or subcutaneously once a week,
divided dose: 2.5mg orally every 12 hours for 3 doses
once a week 11 with a maximum weekly dose: 20 mg)
and started as per the protocol with regular monito-
ring of the liver function tests and blood counts.'? Lef-
lunomide was given at a dose of 20 mg once daily with
a clear description of adverse effects and precautions
needed to be taken.3

Response of the patients and remission was
decided on the basis of Disease activity score- 28 score.
It includes number of tender and swollen joints, self-
assessment of health using the visual analog scale
(VAS), and erythrocyte sedimentation rate (ESR) or
C-reactive protein (CRP). It predicts the activity and
severity of underlying rheumatoid arthritis. Due to
its complex calculation and variable contribution of
each parameter a set formula has been used to incorpo-
rate all the clinical and laboratory parameters and cal-
culate the final score.* Remission was considered if at
the end of three months of the treatment disease acti-
vity score-28 score assessed by an independent blind
assessor was <2.6.

Statistical analysis was performed by using the
Statistical Package for the social sciences (SPSS) ver-
sion 23. Frequency and percentage were calculated for
the qualitative variables in the study. Mean and stan-
dard deviation was calculated for the age of the pati-
ents and duration of illness. Pearson chi-square test
was used to see the association between the age, gen-
der, duration of symptoms and type of treatment used
use with the remission. The p-value <0.05 was consi-
dered as significant for this study.
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RESULTS

After excluding the patients which could not
fulfill the criteria 180 patients of rheumatoid arthritis
were randomized into three groups via lottery method.
Mean age of the study participants was 36.919 + 6.85
years. Table-I shows that 150 (83.3%) patients were
female while 30 (16.7%) were male. Out of 160 (88.9%)
patients achieved remission according to Disease acti-
vity score-28 score at the end of three months while
20 (11.1%) did not achieve remission. Out of 62 (34.4%)
patients were in group-A taking Methotrexate, 64
(34.6%) in group-B taking Leflunomide and 54 (30%) in
group C taking combination of both the drugs). Table-
II revealed that efficacy of Methotrexate versus Leflu-
nomide versus combination of both among patients
managed at Pak Emirates Military Hospital with active
rheumatoid arthritis was not statistically different (p-
value=0.145). Other factors studied including the
age, gender and duration of treatment also had no
statistically significant relationship with presence of

Table-I: Characteristics of patients with Rheumatoid
arthritis included in the study (n=180).

Variables | n (%)
Age (years)
Mean * SD 36.919 £ 6.85
Range (min-max) 18-57 years
Mean duration of symptoms 11.4 £ 3.212 months
Gender
Male 50 (83.3%)
Female 130 (16.7%)
Treatment Response
Remission 160 (88.9%)

No remission
Treatment Options

20 (11.1%)

Methotrexate 62 (34.4%)
Leflunomide 64 (35.6%)
Combination 54 (30%)

Table-1I: Efficacy of treatment options and relationship of
other factors with the presence of remission of symptoms
among the target population.

F Remission of | No Remission p-
actors
Symptoms of Symptoms | value

Age

<40 years 104 (65%) 11 (55%) 0.386

>40 years 56 (35%) 09 (45%) )
Gender

Female 116 (72.5%) 14 (70%) 0.815

Male 44 (27.5%) 06 (30%) )
Duration of Symptoms

<12 months 78 (48.7%) 06 (30%) 0194

>12 months 88 (51.3%) 14 (70%) )
Treatment Option

Methotrexate 58 (36.2%) 04 (20%)

Leflunomide 53 (33.1%) 11 (55%) 0.145

Combination 49 (30.7%) 05 (25%)

remission among the target population (p-value=0.386,
0.815 and 0.194 respectively).

DISCUSSION

Limited number of experts in rheumatology have
been in practice in our part of the world. Most of the
burden of rheumatological diseases has been catered
by the medical specialists and general physicians.!
Methotrexate has been the commonly used drug for
rheumatoid arthritis in our setup but other drugs have
also been used with limited data on their efficacy and
adverse effects in our own population.’>16 Due to this
gap in literature regarding efficacy of various treat-
ment options for rheumatoid arthritis in our popula-
tion we planned this study with the rationale to deter-
mine the efficacy of Methotrexate versus Leflunomide
versus combination of both among patients managed
at Pak Emirates Military Hospital with active rheuma-
toid arthritis. Nisar et al,’® conducted a very similar
study, in a large public sector hospital in Islamabad
and concluded that Methotrexate, Leflunomide and
combination; all three options have been equally
effective in controlling the symptoms of rheumatoid
arthritis and no statistically significant difference could
be found in efficacy and adverse effects of the three
options.’® Our study design was similar to them except
the fact that we looked for the adverse effects in each
assessment session but did not include in the analysis.
Our results were also comparable to them as we could
also not establish any statistically significant difference
among the efficacy of three options for treatment of
rheumatoid arthritis.

Lee et al,’” conducted a study with the objective to
evaluate the efficacy of Leflunomide and Methotrexate
combination among the patients of rheumatoid arth-
ritis at various centers. They came up with the conclu-
sion that combination treatment was an effective
option for controlling the symptoms of rheumatoid
arthritis and they recommended that combination
should be tried before thinking of stating the new bio-
logical disease modifying agents for these patients,!”
our results showed that though combination treatment
was effective option but it was as effective as the mo-
notherapy with either of Methotrexate or Leflunomide.
Therefore, this combination can give any added benefit
or not in terms of efficacy is still unsure from our
results.

Emery et al,’® published an interesting double
blinded multi-center trial involving 999 patients and
comparing Methotrexate and Leflunomide. It was a
long term follow up trial and they evaluated patients

Pak Armed Forces Med ] 2021; 71 (6): 1918



Methotrexate Versus Leflunomide

with regular intervals. At the end of trial there was not
much difference between the efficacy of two drugs but
at the end of first year Methotrexate was found more
efficacious. They recommended to weigh risks versus
benefits and use of folate with Methotrexate before
generalizing their results.’® We though concluded that
all treatment options we studied have been equal in
efficacy but again we did not include the adverse eff-
ects in our study so after efficacy, adverse effects and
cost are two major issues which need to be looked after
before starting any medication especially the long term
medications.

Ishaq et al® published a study with holistic
approach comparing Methotrexate and Leflunomide in
terms of efficacy, safety and effectiveness. They conclu-
ded that both medications have been equally effective,
but Methotrexate may be used in routine because of
being cost effective for the patients of a developing
nation like ours.® Our results are similar to their fin-
dings in terms of no difference in efficacy of both the
medications.

LIMITATION OF STUDY

Limited number of patients from a single center were
recruited in the study which has been the main limitation of
this study. Use of Disease activity score-28 score may also
pose some methodological issues as it may not be a true
reflection for remission. Future studies with better methods
of outcome or ascertaining of remission and large sample
size may generate better results. Moreover, tolerability or
advise effects may also be recorded and studied along with
the efficacy in order to paint a holistic picture.

CONCLUSION

Remission rate among the rheumatoid arthritis patients
in response to treatment was overall good in the study. In
terms of efficacy for symptoms of rheumatoid arthritis and
achieving remission, after three months of treatment all the
three options i.e Methotrexate, Leflunomide and combination
were equal in our study.

Conflict of Interest: None.
Authors’ Contribution

SHT: Main author, data collection, AF: Proof reading, data
collection, AA: Data collection, KS: Data collection, KHN:
Data collection, AS: Data collection.

REFERENCES

1. Dargham SR, Zahirovic S, Hammoudeh M, Emadi SA, Masri BK,
Halabi H, et al. Epidemiology and treatment patterns of rheuma-
toid arthritis in a large cohort of Arab patients [published correc-
tion appears in. PLoS One 2019; 14(3): e0214258.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Naqvi AA, Hassali MA, Aftab MT. Epidemiology of rheumatoid
arthritis, clinical aspects and socio-economic determinants in
Pakistani patients: A systematic review and meta-analysis. ] Pak
Med Assoc 2019; 69(3): 389-398.

Edwards CJ, Kiely P, Arthanari S, Kiri S, Mount ], Barry ], et al.
Predicting disease progression and poor outcomes in patients
with moderately active rheumatoid arthritis: a systematic review.
RheumatolAdvPract 2019; 3(1): rkz002.

Guo Q, Wang Y, Xu D, Nossent ], Pavlos NJ, Xu J. Rheumatoid
arthritis: pathological mechanisms and modern pharmacologic
therapies. Bone Res 2018; 6(1): 15-18.

Yu MB, Firek A, Langridge WHR. Predicting Methotrexate resis-
tance in rheumatoid arthritis patients. Inflammopharmacol 2018;
26(3): 699-708.

Bedoui Y, Guillot X, Selambarom J, Guiraud P, Giry C, Jaffar-
Bandjee MC, et al. Methotrexate an old drug with new tricks. Int
J Mol Sci 2019; 20(20): 5023-5028.

Huang RY, Pan HD, Wu JQ, Zhou H, Li Z], Qiu P, et al. Compa-
rison of combination therapy with methotrexate and sinomenine
or leflunomide for active rheumatoid arthritis: a randomized
controlled clinical trial. Phytomed 2019; 57(4): 403-410.

Ishag M, Muhammad ]S, Hameed K, Mirza Al. Leflunomide or
methotrexate? comparison of clinical efficacy and safety in low
socio-economic rheumatoid arthritis patients. Mod Rheumatol
2011; 21(4): 375-380.

Bird P, Griffiths H, Tymms K, Nicholls D, Roberts L, Arnold M,
et al. The SMILE study-safety of methotrexate in combination
with leflunomide in rheumatoid arthritis. ] Rheumatol 2013;
40(3): 228-235.

Hameed K. A comparison of the prevalence of rheu-matoid
arthritis and other rheumatic diseases amongst Pakistanis living
in England and Pakistan. Br ] Rheumatol 1997; 36(7): 781-785.
Aletaha D, Smolen JS. Diagnosis and management of rheumatoid
arthritis: a review. ] Am Med Assoc 2018; 320(13): 1360-1372.
Bello AE, Perkins EL, Jay R, Efthimiou P. Recommendations for
optimizing Methotrexate treatment for patients with rheumatoid
arthritis. Open Access Rheumatol 2017; 9(3): 67-79.

Kohler BM, Giinther J, Kaudewitz D, Lorenz HM. Current thera-
peutic options in the treatment of rheumatoid arthritis. J Clin
Med 2019; 8(7): 938-942.

Barczynska TA, Dura M, Blumfield E, Wegierska M, Pawel-
Zuchowski I, Wiliiska-Jankowska A, et al. DAS-28 score vs.
ultrasound examination for assessment of rheumatoid arthritis
disease activity: comparison and discussion of pros and cons.
Reumatol 2015; 53(4): 213-218.

Ali AA, Igbal MP, Hussain MA, Mehboobali N, Beg JA. Metho-
trexate in rheumatoid arthritis: a 2 year experience at a university
hospital in Pakistan. ] Pak Med Assoc 1998; 48(1): 3-6.

Nisar A, Farooqi AZ, Aziz W, Rasheed U. Efficacy of Methotre-
xate Versus Leflunomide Versus Combination of Both in Active
Rheumatoid Arthritis. Ann Pak Inst Med Sci 2016; 12(1): 21-26.
Lee SS, Park YW, Park JJ, Kang YM, Nam EJ, Kim SI, et al.
Combination treatment with leflunomide and methotrexate for
patients with active rheumatoid arthritis. Scand ] Rheumatol
2009; 38(1): 11-14.

Emery P, Breedveld FC, Lemmel EM, Kaltwasser JP, Dawes
PT, Gomor B, et al. A comparison of the efficacy and safety of
Leflunomide and Methotrexate for the treatment of rheumatoid
arthritis. Rheumatol (Oxford) 2000; 39(6): 655-665.

Pak Armed Forces Med J 2021; 71 (6): 1919


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=9610077
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iqbal%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=9610077
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=9610077
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehboobali%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9610077
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beg%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=9610077
https://www.ncbi.nlm.nih.gov/pubmed/9610077

