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ABSTRACT
Methods: We included a cohort of patients with diagnosis of early RA of less than 2 years of disease duration who

not respond to MTX monotherapy, according to medical judgment, and added step-up combination with LEF. Data

were collected every 3 months, including sociodemographic characteristics, functional status, disease activity and

treatment. The primary outcome was the time to remission with the combined therapy, defined according to disease

activity index of 28 joints (DAS28). Combination treatment failure was defined as not achieving remission. Time of

outcome was assessed from date of the start of MTX plus LEF combination to date of remission or last follow-up. The

Kaplan-Meier product limit method was used to estimate the probability of each outcome.

Results: A total of 106 patients were included. The median disease duration was 4 (IQR 2-8) months. Median follow-

up was 34 ± 18 months (300 patients-year). Mean age was 50 ± 12 years and 83% were female. At the time of LEF

addition, 95 (90%) of patients were not in remission. During follow-up, 47 (50%) achieved clinical remission at a

median time of 8 months. The rest of the patients failed to achieve remission. The overall probability of remission

per patients-months of follow-up was 0.49. Twenty seven out of 47 patients (58%) were still in remission at the last

follow up visit (median follow-up after first remission=19 months).

Rh
eu

m
at

olo
gy: Current Research

ISSN: 2161-1149 Rheumatology: Current Research Research Article

*Correspondence to: Leandro Rubén Carlevaris, Department of Rheumatology, Bernardino Rivadavia Hospital, C1425ASQ CABA, Argentina,
Tel: +54 11 4809-2000; E-mail: leandrorc.med@gmail.com

Received: June 24, 2019; Accepted: July 15, 2019; Published: July 22, 2019

Citation: Carlevaris L, Citera G, Soriano ER, Pellet C, Manzano M, Amaya CG, et al. (2019) Metothrexate Plus Leflunomide Step-Up Therapy in
Early Rheumatoid Arthritis Patients with Non-Response to Initial Methotrexate Monotherapy. Rheumatology (Sunnyvale). 9:249. DOI:
10.35248/2161-1149.19.9.249

Copyright: © 2019 Carlevaris L, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Rheumatology (Sunnyvale), Vol.9 Iss.1 No:1000249 1



Conclusion: In early RA patients with non-response to MTX monotherapy, the addition of LEF allowed to achieve

remission in 50% of patients, at a median time of 8 months. Six out of ten of these patients were still in remission after

almost 2 years of follow-up.
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INTRODUCTION

Rheumatoid Arthritis (RA) is a chronic rheumatic disease of
unknown etiology. It is characterized by polyarticular and
symmetric inflammation of small and large joints, which may be
accompanied by systemic compromise. It affects from 0.2% to
2% of the caucasian population and having a maximum
incidence between the fourth and fifth decade of life, it is the
age group with the highest labor or productive capacity that is
the most affected. The relation woman:man is 2-3:1[1].

When starting a treatment, it is extensively studied, that the
objective of our intervention must be to achieve the remission of
the disease or the low activity of it (treat to target). This tool
must be complemented with strict control through validated
activity indexes, and the treatment must be scaled in those that
require it to achieve remission [2-13].

Methotrexate (MTX) should always be considered the first
therapeutic option in patients who do not have
contraindications for its administration. Multiple studies have
shown that approximately 50% of patients who start MTX
achieve control of the disease [2,14-17].

With the advent of biological therapies we have managed to give
therapeutic options to many patients who did not respond to
conventional therapies, but even so there is a significant number
of patients who cannot access them or cannot receive them. In
this context, before failure to MTX, another synthetic DMAR
(Step-Up) such as Leflunomide (LEF) can be added [18-20].

Early diagnosis and treatment play a key role in the evolution of
the disease [21]. Although the ACR20 response in patients with
early RA and failure to monotherapy with MTX initiating Step-
Up with LEF, is approximately 60%, there is a lack of evidence
of the percentage of patients achieving remission by DAS28 with
this combination [3,17].

In Argentina, many rheumatologists choose the first option to
combine MTX with LEF. The LEF is an isoxazolic derivative. A
pro-drug that after its administration is metabolized in the
intestinal wall and in the first hepatic step to its active
metabolite: malononitrilamida, also called A771726. The
standard dose is 20 mg/day [3]. The combination therapy with
MTX was not associated with a greater increase in
transaminases, being the same safe and well tolerated [4,5].

The strategy of Step-up with LEF is studied in the established
RA but it is not considered an option to be evaluated in
controlled and randomized clinical trials. Its usefulness is not
defined for early RA and there are no studies that evaluate the
likelihood of remission with the combination. Given this
situation we do propose the following objectives: to estimate the
probability of clinical remission by performing Step-up with LEF
in patients with early RA who are not responders to initial

monotherapy with MTX and to estimate the time to achieve
remission.

MATERIALS AND METHODS

An observational and descriptive study of series of consecutive
cases was carried out. Patients older than 18 years were included,
belonging to the cohort of patients of the Argentine
Consortium of Early Arthritis (CONAART) with a diagnosis of
RA. The symptoms should last less than 2 years, and should
have a lack of response to monotherapy with MTX according to
medical criteria. Finally, they should have started additive
treatment with LEF.

We excluded patients presenting concomitantly other
connective tissue diseases according to clinical history (SLE,
scleroderma, MCTD, among others) [6,7]. Evaluation and data
collection was performed every 3 months, and included the
following variables:

• Remission of the disease: evaluated by disease activity index of
28 joints (DAS28), which was defined as DAS28<2.6.

• Lack of response was defined as not achieving remission.

• Time to achieve remission was assessed from the date of the
start of the combination of MTX plus LEF until the date of
referral or last control.

•  Disease activity was defined according to DAS28: Low
activity<0=3.2; Moderate activity<0=5.1; High activity>5.1.

• Functional capacity was assessed using the Health Assessment
Questionnaire DI (HAQ DI).

ETHICAL REPAIRS

This study was carried out with the participating centers in the
CONAART database. It was approved by the Research Ethics
Committee (CEI) of the participating centers, complying with
all the relevant legislations and regulations for this study.

STORAGE AND STATISTICAL PROCESSING

For the descriptive analysis, the continuous variables were
expressed as mean and standard deviation (SD), or median and
interquartile range (RIQ) according to distribution and sample
size. The categorical variables were expressed as a percentage. To
assess the time to reach remission and the proportion of
patients who achieved remission, Kaplan Meier survival curves
were used. To analyze the presence of differences in the baseline
characteristics of the patients who achieved remission versus
those who did not, Cox regression analysis was used. The level
of statistical significance will be set at alpha 0.05.
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RESULTS

A total of 106 patients belonging to the cohort of CONAART
patients who had been added LEF due to lack of response to
monotherapy with MTX were included. The median duration of
the disease at the time of inclusion in the cohort was 4 months
(RIC 2-8) and the mean age was 50 years (SD ± 12). 83% were
women. 68% of the patients were positive for RF and 65% for
CCP. The median follow-up was 34 ± 18 months (300 patients-
year). The sociodemographic and laboratory characteristics are
shown in Table 1. At the time of LEF addition, 95 of the
patients (90%) were not in remission and therefore were
included for the analysis. The baseline DAS28 mean of these
patients was 4.61 (± 1.61), HAQ=0.9 (± 0.76), prednisone
dose=7.31 (± 4.25). The median time in months of MTX use was
6.7 (RIC3.4-14.4), and 64% had doses greater than 20 mg of
MTX during follow-up. The characteristics of the patients at the
start of the combination are shown in Table 2.

After 8 months of combined treatment, 47 of the 95 patients
included (50%) were in clinical remission (Figure 1). The rest of
the patients did not achieve remission. In a sub-analysis in which
there were evaluated if there were differences in the baseline
characteristics (at the time of initiating the combination)
between the group of patients that reached remission and the
group that did not reach it, no statistically significant differences
were found (Table 3). The general probability of remission by
patient-months of follow-up was 0.49. Twenty-seven of the 47
patients (58%) were in remission at the last follow-up visit; the
median follow-up after the remission was reached was 20
months (RIC 3-29).

DISCUSSION

The Step-Up with LEF in patients with RA is a valid strategy to
scale up treatment in non-responders to MTX, but the evidence
we have is scarce [20,22-24]. The few randomized clinical trials
(RCTs) that analyzed it, do not use strict response measures such
as referral by DAS28; they also do not have patients with early
RA as a study population. Kremer et al. Published a
randomized, double-blind, placebo-controlled study in which
263 patients with established RA non-responders to MTX were
evaluated by randomization into two groups: MTX+LEF vs.
MTX+Placebo. The objective was to evaluate the ARC20
response at 24 weeks and found that 46.2% and 19.5% reached
it, respectively [17]. Subsequently, the same team performed an
open extension of this study, which followed 90 patients with
the combination up to 48 weeks, obtaining an ACR20 response
in 52.2% of the patients [16]. Other studies of lower level of
evidence, such as that of the team of SS Lee et al., which aimed
to analyze the percentage of patients who achieved the ACR20
response. They evaluated, through a series of cases, 65 patients
with established RA and MTX failure to which LEF was added.
After 24 weeks, they reported that 71.6% of patients reached the
target [15]. In the same way and with the same objective, John
Londono et al. Published another series of similar cases that
included 88 patients and obtained an ACR20 improvement in
76% of the cases [14].

The level of evidence is lower for studies that used more
stringent response measures than ACR20, and those that
reported remission results for DAS28 did so as a secondary
analysis of their studies. T. Antony et al., in a clinical study,
open, uncontrolled, aimed at the EULAR response to
combination treatments. Of 84 patients with established RA
included, 11 added LEF and reported that 90% had an EULAR
response and 10% achieved remission [7]. Similarly, Pedro Iván
Santos et al., In a cohort of 307 patients with established RA,
set out to evaluate the effect of combined treatment through the
DAS28 activity index. Of the patients included, only 40 received
an LEF additive, who presented a median of DAS28 of 4.3
(4.1-5) in the baseline assessment and after 6 months of
combined treatment reported a median decrease in DAS28 of
1.6 points (0.9-2.3), reaching a median of DAS28 for this group
at 6 months of 2.8 points (2.3-3.4). The rest of the patients
received combination with sulfasalazine or hydroxychloroquine,
which obtained a similar response to the LEF group [19].
Regarding the evaluation of this therapeutic strategy in early
RA, Grigorios T. Sakellariou et al published a retrospective study
in 2011 evaluating 15 patients with early RA to whom LEF was
added; they proposed to study the response by DAS28 in the
presence or absence of factors of poor prognosis. They conclude
that in the presence of factors of poor prognosis, the response to
the combination is lower [18].

We are currently facing the absence of studies that aim to
evaluate remission by DAS28 with the Step-Up therapeutic
strategy with LEF in patients with early RA.

Trying to respond to this situation we have carried out our
study, which although it has limitations and low level of
evidence, is a work in which 95 patients with early RA were
included, which were followed every 3 months with validated
activity indexes, and with which we set out to evaluate what we
all look for when starting treatment in these patients: Remission
of the disease. After the analysis of the data, we observed that
50% of the patients not responding to MTX to which LEF was
added achieved remission by DAS28, this in an average time of
8 months. These data support the results obtained by other
researchers, suggesting that the Step-Up strategy with LEF is a
therapeutic option that should be taken into account in patients
with early RA. On the other hand, we observed that six out of
ten of these patients were in remission at almost 2 years of
follow-up, which means that with this combination it is possible
to obtain prolonged remission over time. The main limitations
of this study are:1) it is an observational study, 2) no control
group, 3) The decision to add LEF was not made by pre-
established criteria and 4) MTX failure (dose, route of
administration and time) was by medical criteria.

Table 1: Basal characteristics of the population.

Variable Results

Patients Included 106

Without Remission% (nº) 90% (95)

Female Sex (%) F: 83%
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Age in Years (DS) 50.91 (± 12)

FR+% 68

CCP+% 65

Duration of the Disease-Month (RIC) 4 (RIC 2-8)

Table 2: Basal characteristics of patients at the beginning of
combination.

DAS28 value (DS) 4.61 (± 1.61)

Health Assessment Questionnaire
(HAQ) value (DS) 0.9 (± 0.76)

Prednisone mg (DS) 7.31 (± 4.25)

Methotrexate (MTX) months time
(RIC) 6.7 (RIQ: 3.4-14.4)

Methotrexate(MTX)>20 mg (nº) 64

Figure 1: Proportion of patients that reach the remission and time to
reach it.

Table 3: Basal differences between those who achieved the remission
and those who continued in activiti with the combination.

Variable HR 95% IC p

Age 1.02 0.99-1.04 0.17

Sex 1.06 0.55-2.20 0.9

FR 0.85 0.46-1.58 0.62

ANTI-CCP 0.996 0.992-1.004 0.08

DAS28 0.84 0.69-1.03 0.09

Health Assessment
Questionnaire (HAQ) 0.75 0.46-1.12 0.14

Prednisone (I) 0.98 0.92-1.05 0.66

Methotrexate (MTX) (T) 1.004 0.999-1.001 0.4

CONCLUSION

In the early RA cohort studied, the clinical probability of
remission of patients with a lack of response to MTX to whom
LEF was added was 50%, and the mean time to reach remission
was 8 months. On the other hand, we observed that six out of
ten of these patients maintained remission at almost 2 years of
follow-up. The use of conventional DMARDs remains the main
therapeutic strategy for the treatment of early rheumatoid
arthritis. Given the lack of efficacy with monotherapy (MTX or
LEF), the combination of these results to be an effective and safe
strategy to achieve the control of the disease, being able to
obtain the remission of the disease in a large percentage of
patients.

REFERENCES

1. Reality of rheumatoid arthritis in Argentina. Dr. Gustavo Citera,
updated guides SAR, 2013.

2. Papasidero S, Schneberger EE. Diagnosis and evaluation, updated
guides 2013. Clin Pharmacokinet. 2002;41(6):421-430.

3. Ishaq M, Muhammad JS, Hameed K, Mirza AI. Leflunomide or
methotrexate? Comparison of clinical efficacy and safety in low
socio-economic rheumatoid arthritis patients. Mod Rheumatol.
2011;21(4):375-380.

4. Gibofsky A, Singer O. Methotrexate versus leflunomide in
rheumatoid arthritis: What is new in 2011?. Curr Opin
Rheumatol. 2011;(3):288-292.

5. Harris ED. Kelley treatise on rheumatology, (7th edn).
2006;1:1112.

6. Harris ED. Extra-joint manifestations: Reatise on rheumatology
(7th edn) Rheumatoid arthritis: Clinical manifestations of
rheumatoid arthritis.

7. Antony T, Jose VM, Paul BJ, Thomas T. Efficacy and safety of
leflunomide alone and in combination with methotrexate in the
treatment of refractory rheumatoid arthritis. Indian J Med Sci.
2006;60(8):318-326.

8. Rath T, Rubbert A. Drugs combinations with methotrexate to
treat rheumatoid arthritis. Clin Exp Rheumatol.
2010;28(5):S52-57.

9. Suresh E, Lambert CM. Combination treatment strategies in early
rheumatoid arthritis. Ann Rheum Dis. 2005;64(1):1252-1256.

10. Castillo I. Efficacy in daily clinical practice of additive therapy
with LEF in patients with RA and insufficient response to
monotherapy with MTX. IREP. Magazine 45th Argentine
Congress of Rheumatology.

11. Cardiel MH. Estrategia treat to target en la artritis reumatoide:
Beneficios reales. Reumatol Clin. 2013;9(2):101-105.

12. Londono J, Santos AM, Santos PI, Cubidez MF, Guzman C, Valle-
Oñate R. Therapeutic efficacy and safety of methotrexate
+leflunomide in Colombian patients with active rheumatoid arthritis
refractory to conventional treatment. Rev Bras Reumatol.
2012;52(6):837-845.

13. 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 J Rheumatol.
2009;38(1):11-14.

Carlevaris L, et al.

Rheumatology (Sunnyvale), Vol.9 Iss.1 No:1000249 4

http://www.ncbi.nlm.nih.gov/pubmed/23223695
http://www.ncbi.nlm.nih.gov/pubmed/23223695
http://www.ncbi.nlm.nih.gov/pubmed/23223695
http://www.ncbi.nlm.nih.gov/pubmed/19191187
http://www.ncbi.nlm.nih.gov/pubmed/19191187


14. Liu JJ, Li R, Gan YZ, Zhang RJ, Li J, Cai YM, et al. Clinical deep
remission and related factors in a large cohort of patients with
rheumatoid arthritis. Chin Med J. 2019;132(9):1009-1014.

15. Huang RY, Pan HD, Wu JQ, Zhou H, Li ZG, Qiu P, et al.
Comparison of combination therapy with methotrexate and
sinomenine or leflunomide for active rheumatoid arthritis: a
randomized controlled clinical trial. Phytomedicine. 2019;57(1):
403-410.

16. Calvo Alén J, Pérez T, Romero Yuste S, Ferraz-Amaro I, Alegre
Sancho JJ, Pinto Tasende JA, et al. Efficacy and safety of combined
therapy with synthetic disease-modifying antirheumatic drugs
in rheumatoid arthritis: Systematic literature review. Reumatol
Clin. 2018;18:1.

17. Hodkinson B, Magomero KR, Tikly M. Combination leflunomide
and methotrexate in refractory rheumatoid arthritis: a biologic
sparing approach. Ther Adv Musculoskel Dis. 2016;8(5):172-179.

18. Kremer J, Genovese M, Cannon GW, Caldwell J, Cush J, Furst
DE, et al. Combination leflunomide and methotrexate (MTX)
therapy for patients with active rheumatoid arthritis failing MTX
monotherapy: open-label extension of a randomized, double-blind,
placebo controlled trial. J Rheumatol. 2004;31(8):1521-1531.

19. Kremer JM, Genovese MC, Cannon GW, Caldwell JR, Cush JJ,
Furst DE, et al. Concomitant leflunomide therapy in patients with
active rheumatoid arthritis despite stable doses of methotrexate.
Ann Intern Med. 2002;137(9):726-733.

20. Sakellariou GT, Sayegh FE, Kapetanos GA, Berberidis C. Efficacy
of leflunomide addition in relation to prognostic factors for patients
with active early rheumatoid arthritis failing to methotrexate in daily
practice. Clin Rheumatol. 2012;31(1):163-167.

21. Santos-Moreno PI, de la Hoz-Valle J, Villarreal L, Palomino A,
Sánchez G, Castro C. Treatment of rheumatoid arthritis with
methotrexate alone and in combination with other conventional
DMARDs using the T2T strategy. A cohort study. Clin
Rheumatol. 2018;34(2):215-220.

22. Smolen JS, Landewé R, Breedveld FC, Buch M, Burmester G,
Dougados M, et al. EULAR recommendations for the
management of rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2013 update. Ann Rheum
Dis. 2013;73(1):492-509.

23. Abbasi M, Mousavi MJ, Jamalzehi S, Alimohammadi R, Bezvan
MH, Mohammadi H, et al. Strategies toward rheumatoid arthritis
therapy; the old and the new. J Cell Physiol. 2019;234(7):
10018-10031.

24. Alfaro-Lara R, Espinosa-Ortega HF, Arce-Salinas CA. Systematic
review and meta-analysis of the efficacy and safety of leflunomide
and methotrexate in the treatment of rheumatoid arthritis.
Reumatol Clin. 2019;15(3):133-139.

 

Carlevaris L, et al.

Rheumatology (Sunnyvale), Vol.9 Iss.1 No:1000249 5

https://www.ncbi.nlm.nih.gov/pubmed/30241955
https://www.ncbi.nlm.nih.gov/pubmed/30241955
http://www.ncbi.nlm.nih.gov/pubmed/21904814
http://www.ncbi.nlm.nih.gov/pubmed/21904814
http://www.ncbi.nlm.nih.gov/pubmed/21904814
http://www.ncbi.nlm.nih.gov/pubmed/21904814

	内容
	Metothrexate Plus Leflunomide Step-Up Therapy in Early Rheumatoid Arthritis Patients with Non-Response to Initial Methotrexate Monotherapy
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	ETHICAL REPAIRS
	STORAGE AND STATISTICAL PROCESSING
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES


