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Abstract 

MTX has long been considered as the anchor drug in RA treatment, however given, its high 

failure rate and the multifactorial nature of the disease, there has been a great interest in 

developing more powerful and tolerable MTX combination therapies. Leflunomide has long 

been appreciated to be a suitable alternative therapy used on its own or with MTX due to its 

equivalent efficacy and structural similarity. The aim of the study was to compare the efficacy 

and safety of a combination therapy of MTX plus LEF to MTX alone when used with early 

active rheumatoid arthritis patients. Fifty female patients with early active RA were randomly 

allotted in two groups each of 25. Patients were randomized to receive MTX or MTX+LEF. 

Analysis of DAS28 score, complete blood picture, and liver enzymes at the start and post 24 

weeks of treatment with study regimens was performed, compared and evaluated. MTX+LEF 

combination therapy was more significantly beneficial in decreasing DAS28 score compared 

to MTX alone. The combination therapy showed less effect on blood components, but was 

more hepatotoxic compared to MTX monotherapy. The combination therapy is a more 

attractive option to consider especially in early active RA patients than MTX monotherapy. It 

is more clinically beneficial in improving disease outcomes, well tolerated, with less 

hematological toxicity and only showed mild hepatotoxicity. Taken into consideration proper 

monitoring of liver toxicity, this combination is safe and more effectively intervene early in 

the disease process thus preventing future possible complications and aiming better 

remission. 
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Introduction  

Rheumatoid arthritis (RA) is a chronic, autoimmune inflammatory disease that causes 

substantial morbidity and mortality throughout the world. It is a highly progressive disease 

that may rapidly complicate to permanent disability within only three years of diagnosis if 

untreated [1]. To date, no cure for RA has been found, and treatment is only targeted to 

decreasing pain, limiting joint damage, and functional decline [2]. According to the most 

recent European League Against Rheumatism (EULAR) guidelines updated 2013, the proper 

management of RA depends primarily on the use of disease-modifying anti-rheumatic drugs 

(DMARDs) singly or combined as early as possible in the disease process for achieving 

remission, and stepping up treatment as necessarily needed to reach this target [3]. 

Methotrexate (MTX) has long been considered as the anchor drug in all rheumatoid arthritis 

treatment strategies, due to itsefficacy, low toxicity and better tolerability [4]. MTX is still 

regarded as the clinician first favorable therapeutic approach to newly diagnosed RA patients 

prior to stepping up treatment to a combination therapy. However, several clinical studies 

have shownits high failure rate as a mono therapy in some patients even with maximal 

tolerated doses [5]. Thus, many MTX combination regimens have been studied and even 

found more appealing and promising in treating RA patients [6]. Leflunomide combined with 

methotrexate has been appreciated to be used as an alternative therapy to RA after failure of 

the initial monotherapy [7,8]. However, the data regarding the efficacy and safety profile of 

this combination compared to MTX monotherapy is still limited, conflicting and non-

conclusive and warrants further investigation. 

In this study we compared the efficacy and tolerability of a combination therapy of MTX plus 

LEF, with MTX as monotherapyin early, active rheumatoid arthritis patients. We investigated 

the effect of either treatment on rheumatoid arthritis disease activity scores, blood pictures 

and liver enzymes. 

Material and Methods 

Fifty female patients were randomly allotted in two groups of 25 patients in each. Patients 

were collected from Beni-Suef University teaching hospital outpatient clinic throughout one 

year study period. All subjects recruited for this study aged between (18-45) years old and 
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were diagnosed with early (<2 years’ duration) active (DAS28>4.4) rheumatoid 

arthritisaccording to American College of Rheumatology (ACR) criteria [3]. Participation was 

voluntary, and written informed consent was obtained.  

The study was approved by the Ethics Committee of Beni-Suef University teaching hospital. 

Patients were excluded from the study if they had any coexistent anaemia, any other immune 

systemdis orders, hypertension, diabetes, heart disease, osteoporosis, pre-existing liver 

disease, hematologic system disease, pregnant, lactating, or had drug allergies. 

Study design 

On admission, the selected patients were subjected to a complete and detailed medical history, 

physical and clinical examination. All their baseline demographic and clinical data were 

recorded. Subjects were randomized to receive either MTX monotherapy or MTX + LEF 

combination therapy. All patients were scheduled for a weekly follow-up visit, for 

confirmation of using the assigned medication doses of a 20 mg daily tablet of Leflunomide 

(Arthfree®, Eva Pharma), and MTX 1.5cm(15mg/week) in the form of Methotrexate injection 

50 mg vial manufactured by ACDIMA.  Previous use of other DMARDs was permitted only 

if they were discontinued at least 28 days before trial enrolment. 

The primary outcome assessed in this study was the DAS28 score in 28 joints at baseline and 

at 24 weeks post each treatment regimen. The DAS28 is a composite index of the number of 

swollen and tender joints, the erythrocyte sedimentation rate, and a visual-analogue scale of 

patient-reported disease activity. DAS28 was calculated using the following formula: 

DAS28=0.56 × sqrt (tender 28) + 0.28 × sqrt (swollen 28) + 0.70 × ln (ESR) + 0.014 × VAS 

[9]. A decrease in the DAS28 of 1.2 or more from baseline was considered to be a clinically 

meaningful improvement [10]. In rheumatology practice, physicians assess disease activity 

levels using a DAS28 cutoff value of >4.4 to define active disease, and assess treatment 

response according to changes in disease activity [3]. 

The hematological adverse events of each treatment were evaluated at baseline and at 24 

weeks post treatment. Hematological parameters assessed included; Hemoglobin (Hgb), 

RBCs count, hematocrit (Hct), mean cell volume (MCV), mean cell hemoglobin (MCH), 

mean corpuscular hemoglobin concentration (MCHC), WBCs, neutrophils, basophils, 
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eosinophils, lymphocytes, monocytes, aspartate aminotransferases (AST), and alanine 

aminotransferases (ALT). 

Statistical analysis 

Statistical analysis was performed using commercially available software (SPSS version20; 

SPSS, Inc, Chicago). The comparisons between the study groups were performed with the use 

of Student's t-test for continuous measures and the chi-square test (or Fisher's exact test) for 

categorical measures. 

Results 

A total of 50 female patients diagnosed with active rheumatoid arthritis with disease duration 

of at least 3 months but not more than 2 years were recruited. Patients were randomised into 

two groups, each of 25 that received either MTX or MTX+ LEF combination therapywith 

mean age of 42.5 ± 9.8 and 45.3 ± 11.2 years old, respectively. The patients’ demographic 

details were illustrated in Table 1. The two recruited groups at baseline showed no significant 

difference in age, sex, disease duration and baseline DAS. 

Data of complete blood picture, liver enzymes and DAS28at baseline and post 24 weeks of 

each treatment regimen were illustrated in Table 2. 

When comparing the baseline data of two treatment groups regarding haematological 

parameters, AST, ALT, and DAS28, the results were non-significant. 

As shown in Table 2 and Figure1, both treatment regimens significantly decreased DAS28 

compared to baseline data (p<0.001), however, MTX+LEF combination therapy was found to 

more significantly (p<0.01) decrease DAS28 than MTX alone.  

In addition, as illustrated in Table 2 and Figure 2, results of hematological analysis showed 

that, MTX treatment for six months significantly decreased (p<0.001) Hgb, RBCs, Hct, MCH, 

MCHC, WBCs and neutrophils count and significantly increased (p<0.001) monocytes, 

eosinophils, basophils and lymphocytes. 

However, it was observed that less blood components were affected by MTX+ LEF 

combination therapy, where a significant decrease was only noted with Hgb (p< 0.001), RBCs 
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(p< 0.001), and MCHC (p< 0.05); Whereas only monocytes were significantly increased (p< 

0.01). 

The increase in liver enzymes from its initial basal values post each treatment regimen was 

calculated by subtracting the initial values from post treatment values and presented in table 3. 

The difference was statistically analysed. 

 

As shown in Figure 3 and Table 3, both treatment significantly increased AST and ALT 

(p<0.001). However, MTX + LEF therapy was observed to be more hepatotoxic and caused a 

more significant increase in both AST and ALT levels at p<0.05 and at p<0.01, respectively. 

 

Table 1. Baseline demographic characteristics of the study group 

Parameter  MTX study group MTX+ LEF study 

group 

p<0.05 

No. of patients 25 25 NA 

Sex Females  NA 

Age  42.5 ± 9.8 45.3 ± 11.2 NS 

Disease duration  1.5 ± 1.2 1.9 ± 0.8 NS 

Baseline DAS score  4.9 ± 0.4 5.0 ± 0.4 NS 

DAS= Disease activity score, NS= non-significant, NA= not applicable    
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Table 2. The mean ±SD hematological analysis, liver enzymes and DAS28 before and post24 

weeks of MTX and MTX + LEF therapy in RA patients 

MTX + LEF MTX 

Parameter 

Mean ± SD 

parameters  

post 24 weeks 

treatment 

Mean ± SD 

Baseline 

parameters 

Mean ± SD 

parameters  

post 24 weeks 

treatment 

Mean ± SD 

Baseline 

parameters 

10.4 ± 0.5 11.3 ± 0.6 10.5± 0.5 11.3± 0.7 Hgb (gm/dl) 

3.8 ± 0.4 4.2 ± 0.4 2.0 ± 1.0 4.2 ± 0.5 RBCs count (x10
6
/µl) 

32.6 ± 3.1 33.9 ± 7.1 29 ± 2.6 35.1 ± 3.8 Hct (%) 

81.4 ± 10.1 84.1 ±8.2 98.2 ±12.5 84.1 ± 8.1 MCV (fl) 

27.3 ± 4.1 28.2 ± 3.1 26.5 ± 8.5 28.2 ± 3.1 MCH (pg) 

31.3 ± 3.8 32.7 ± 2.8 25 ± 1.8 33.1 ± 2.1 MCHC (gm/dl) 

6.5 ± 1.7 6.7 ± 2.33 3.5 ± 2.3 6.5 ± 2.5 WBCs (x10
3
/µl) 

57.6 ± 5.5 58.5 ± 9.2 37.1 ± 4.3 59.4 ± 10.9 Neutrophils (%) 

34.2 ± 5.5 34.8 ± 9.9 55.0 ± 9.5 33.0 ± 10.2 Lymphocytes (%) 

6.2 ± 2.1 5.1 ± 2.4 7.5 ± 3.2 5.6 ± 2.5 Monocytes %) 

1.6 ± 0.8 1.6 ±  0.8 3.9 ±  0.5 1.9 ± 1.1 Eosinophils (%) 

0.5 ± 0.5 0.4 ± 0.5 1.0 ± 0.5 0.2 ± 0.5 Basophils (%) 

3.8 ± 0.5 5.0 ± 0.4 4.2 ± 0.4 4.9 ± 0.4 DAS28 

31.8 ± 3.7 23.5 ± 3.7 31.4 ± 4.1 24.8 ± 4.7 AST (IU/L) 

37.0 ± 7.7 21.1 ± 6.1 34.4 ± 7.6 22.2 ± 7.2 ALT (IU/L) 

 

 

 

Hgb= haemoglobin, g/dl= gram/decilitre, Hct= hematocrit, MCV= mean corpuscular volume, 

fl=femtolitre, MCH= mean corpuscular haemoglobin, Pg= picogram, MCHC= mean 

corpuscular hemoglobin concentration, DAS= Disease activity score, AST= aspartate 

aminotransferase, ALT= alanine aminotransferase 
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Figure 1. 
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Figure 2. 

 

 

Table 3. The mean ±SD increase in AST and ALT levels post six months treatment of MTX 

monotherapy and MTX+LEF combination therapy 

Mean±SD 

(IU/L) 

MTX 

 

MTX +LEF 

 

AST 6.7± 2.1 8.4 ±3.4 

ALT 12.2± 3.7 15.8± 5.2 

AST= aspartate aminotransferase, ALT= alanine aminotransferase 
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Figure 3. 

 

Discussion 

Despite the advent of the newer revolutionary management of RA by biologic therapies, 

several drug formularies in different countries still recommend MTX either singly or 

combined with other disease-modifying anti-rheumatic drugs (DMARDs)as first line therapy 

prior to stepping up to the more expensive biologic drugs [11,12]. However, prioritizing first 

line treatment with DMARDs is not only based on cost issues, but also combinations such as 

MTX +LEF have been considered safer regarding long term use, when compared to biologics, 

though there are no strict data to support this assumption [13]. 

Despite the central role that (DMARDs) continue to play in RA treatment, questions 

regarding the relative benefit and toxicity of using mono MTX versus MTX+LEF 

combination therapy still need to be addressed. According to a recent review by Singer et al 
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(2011), studies examining the previously demonstrated added benefit of combination 

MTX+LEF over either alone are still few. In addition, the safety profile of this combination 

has been re-examined in several studies, but showed conflicting results and remains a highly 

debatable issue [8]. 

Our study showed a significant decrease in mean DAS28score with the combined therapy over 

that of MTX monotherapy. The mean±SD level of DAS28 obtained with LEF+MTX 

combination therapy were 3.8±0.5 vs 4.2 ± 0.4 obtained when using MTX alone post 24 

weeks treatment period. Actually, the DAS28 score obtained with the combination therapy is 

closer to the remission value of DAS <3.2 which is the commonly used value to determine 

remission in several randomized clinical trials [14]. 

This confirms the substantial clinical benefit obtained when adding Leflunomide to MTX 

therapy and agrees with previous findings that similarly showed an added therapeutic benefit 

of concomitant use of LEF + MTX over either as monotherapy [15]. Similarly, another 

Cochrane analysis reported the superiority of MTX+LEF combination therapy over MTX 

mono therapy in improving DAS28 score and significantly reducing pain over 24 weeks [16]. 

Another randomized study by Kremer et al, have shown that the combination of MTX + LFN 

is superior to treatment with MTX alone where withdrawals due to adverse events were more 

frequent in the MTX+LEF group, while  withdrawals owing to loss of efficacy were higher in 

the MTX group. Also in the very same study the MTX+ LEF group showed higher levels of 

aminotransferases, mild leucopenia and neutropenia [17]. 

Studies could not conclusively agree on safety of LEF alone or in combination with MTX. 

Although many randomized controlled trials to this point proved that LEF safety and efficacy 

profiles were comparable to MTX [18-22], other studies showed serious concerns regarding 

LEF hepatotoxicity that still needs clarification [22,23]. Several previous findings have 

suggested a greater toxicity (up to 5 fold increased incidence of LFT abnormalities) with LEF 

+ MTX combination over MTX monotherapy [24] or increased risk of fibrosis when using 

this combination [25]. In addition another study showed a more effective therapy of MTX + 

LEF but with high incidence of hepatotoxicity than MTX alone [26]. 
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Our findings indicated that MTX+LEF combination therapy may show more possible 

hepatotoxicity as evidenced by the more significant elevation in ALT (p<0.01) and AST 

(p<0.05) liver enzymes compared to the MTX monotherapy. MTX is a well-known 

hepatotoxic drug and LEF has also been associated with risk of liver disorders [27], therefore 

liver dysfunction is more likely to develop when LEF and MTX are used in combination. 

Noteworthy that our results with the LEF + MTX combination therapy only showed mild 

elevation in liver enzymes and none of our study patients withdrew from the study. 

Although many studies agreed on the more hepatotoxicity of the MTX+LEF combination 

which is somewhat expected , it should be stressed that many of these studies that detected 

such elevated transaminase levels found them to be reversible with dose reduction or 

discontinuation of medication [13]. 

In fact, the European Agency for the Evaluation of Medicinal Products reported that the major 

hepatic adverse effects with LEF were only associated with other patient risk factors such as 

concomitant use of hepatotoxic drug, history of alcohol abuse, liver function disturbance, 

acute heart failure, severe pulmonary disease or pancreatic carcinoma [28]. 

Regarding the hematological parameters, MTX monotherapy showed more hematological 

toxicity represented by leucopenia (decreased WBC count <3.5/mm
3
), anemia (hematocrit 

<30%), neutropenia (<54%), and mild macrocytosis (high MCV). 

Despite that MTX mechanism of action in RA pathogenesis is yet unclear, it is assumed that 

its action as an anti-folate have been widely recognized as risk factor for its potential toxicity. 

Moreover, high MCV value (as observed in this study) has been recognized as a possible 

predictor of potential hematological toxicity and should be closely monitored and regulated 

[29,30]. 

Theoretically, it seems reasonable that folate supplementation with MTX should reduce such 

toxicological effects, and clinically, several studies have shown it to reduce the incidence of 

liver function abnormalities and hematological toxicity during MTX treatment. Folate 

supplementation does not affect MTX efficacy, inferring that MTX efficacy and toxicity are 

mediated by different metabolic pathways [29]. 
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Contradicting, several previous studies results were reassuring about the safety of MTX+LEF 

combination such as the SMILE study [26] that reported no significant difference in LFTs 

abnormalities and incidence of neutropenia between either treatments alone or in 

combination. Other studies have shown that using MTX+LEF combination for a period of 25 

months may cause rare LFT abnormalities that are reversible within 3 months of cessation of 

therapy [13]. Another study similarly showed patients using MTX + LEF therapy for a period 

of 8 months did not show any LFT abnormalities, hematologic disorders, or gastrointestinal 

complaints [8]. Similarly other studies also showed comparable safety profile of MTX+LEF 

versus MTX alone [10]. 

The contradiction in literature regarding each treatment regimen safety and efficacy is evident 

and the absolute preference for each treatment regimen over the other is still debatable.  

The results of our study clearly suggested that MTX + LEF combination provides a potential 

clinical benefit with acceptable tolerability compared to MTX monotherapy. Nevertheless, the 

risk of liver toxicity from the combination should be strictly monitored throughout the whole 

treatment period and avoiding using it for patients with liver disease or with additional risk for 

hepatotoxicity. 

Indeed, MTX + LEF is a more attractive option compared to MTX monotherapy especially in 

managing early RA patients provided that liver toxicity is effectively implemented throughout 

the treatment period.  

For decades, it has been known that early therapeutic intervention in RA reduces long‐term 

disability and joint damage. Since the ultimate goal of RA treatment is remission or 

approaching remission, thus, it seems quite reasonable to suggest that early intervention with 

the more effective combination treatment (MTX+LEF) in early active RA patients is the best 

strategy to yield less damage on the long run. Several clinical studies have emphasized the 

superiority of using DMARDs combination compared to a monotherapy in decreasing 

radiographic progression and improving remission without increasing toxicity especially in 

early RA patients. Noteworthy that according to literature, there is not a single early RA trial 

where combination treatment is not superior to monotherapy and not even more hazardous at 

the first 6 months of treatment [14]. 
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Another privilege for the combination therapy is that while treatment delay is detrimental for 

the monotherapy in yielding better treatment outcomes, this was not the case with 

combination therapy where both early and delayed treatment similarly improved long term 

outcomes and delayed disease progression [14]. An advantage that must be considered to 

decrease potential damage in patients with treatment delays or in those whom early therapy 

with monotherapy was not feasible [32]. 

Furthermore, this combination therapy represents an economic alternative to the most costly 

biologic regimens. A previous study reported about five times more increase in medical 

annual costs for a RA patient treated with anti-TNF-αbiological agents than when the same 

patient treated with MTX + LEF. 

However our study may be limited by including only female patients, as according to 

literature males are more responsive to treatment than females [31], however, yet, there is no 

conclusive evidence that sex is associated with a differential response to a definite therapy. In 

addition the small sample size and the short follow up time may be insufficient to identify all 

possible complications associated with LEF + MTX combination. 

Conclusion 

In summary, our results showed that MTX + LEF combination therapy is an attractive option 

to consider especially in early active RA patients more than the monotherapy. This is not only 

because it’s more substantial clinical benefit in improving disease outcomes but also to aim 

remission as soon as possible where rapid effective treatment intervention becomes a priority 

to prevent future possible disease complications.  

With respect to safety, the combination of MTX + LFN was reasonably well tolerated where 

it caused less hematological toxicity than MTX monotherapy. Despite that MTX+ LEF 

combination therapy showed more hepatotoxicity than MTX monotherapy, however, both 

agents should be preferably avoided in patients with underlying liver disease or those on other 

hepatotoxic medication. Close monitoring for liver enzymes is advised for both drugs 

especially when they are combined. Noteworthy that despite these limitations, so far, there is 

no evidence that leflunomide treatment is associated with the development of clinically 

significant liver disease. 
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