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Introduction

Leflunomide (LFN) is an isoxazole immunosuppressant 
with antiproliferative activity, and its mechanism is mainly 
to inhibit the activity of dihydrowhey dehydrogenase, thus 
affecting the pyrimidine synthesis of activated lymphocytes. 

It is usually used to treat rheumatoid arthritis (RA). There 
is evidence that LFN is both beneficial and safe for treating 
patients with RA, and it is considered to be equivalent 
to treatment with methotrexate (MTX) or sulfasalazine  
(SFA) (1-3).
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The compliance (maintaining the prescribed dose) and 
adherence (maintaining the therapy for a long time) to 
disease-modifying antirheumatic drug (DMARD) treatment 
are the two most common problems in treating RA patients. 
Due to multiple factors such as multi drug system, adverse 
drug events, and high treatment cost, it is difficult to 
obtain long-term clinical results in routine clinical practice, 
especially for patients who lack social security coverage.

In order to seek treatment alternatives conducive to 
treatment compliance and adherence, and maintain the 
effectiveness of anti-rheumatic therapy, we conducted 
the present retrospective study, in which the efficacy and 
safety results of RA patients treated with 10 mg/day LFN 
was compared with that of those treated with 10 mg/week 
MTX. Patients with active RA were followed up with LFN 
at a dose of 10 mg per day for 6 months. According to the 
standards of the American College of Rheumatology (ACR), 
these patients achieved clinical improvement, and there was 
no evidence of serious adverse events (4). We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://dx.doi.org/10.21037/apm-21-
2331).

Methods

Patients selection

This retrospective study was based on RA patients 
who were treated in our hospital from January 2013 to 
December 2020. The ACR1987 (5) criteria were adopted 
for diagnosing RA. Active RA was defined as the presence 
of joint swelling (SJ) and pain (PJ) for at least 6 weeks, 
morning stiffness lasting more than 30 minutes, and 
erythrocyte sedimentation rate (ESR) of at least 20 mm/h.  
Previous treatment with DMARD should have been 
suspended for at least 1 month before enrollment, and 
treatment with LFN or MTX should have been suspended 
for at least 3 months. We also included newly diagnosed 
patients who had not yet received DMARD treatment. The 
minimum duration of treatment was 24 weeks.

Prednisone or its equivalent was allowed to be used for 
the shortest possible time, and the daily routine dose did not 
exceed 10 mg. Patients were excluded if they were not adult, 
had other immune diseases, had a history of high alcohol 
consumption, or were pregnant/likely to be pregnant. The 
baseline laboratory studies required for inclusion were: normal 
leukocyte count, hemoglobin concentration greater than  
12 g/dL, and a negative pregnancy test in case of women.

Data collection

The following data was collected: age, duration of disease, 
ESR, C-reactive protein (CRP), rheumatoid factor (RF), 
cyclic citrullinated peptide (CCP) antibody, white blood 
cell (WBC), and hemoglobin (Hb). The primary outcomes 
included the changes of the above variables and the incidence 
of adverse events after treatment in both groups. 

Statistical analysis

The efficacy between groups was compared by independent 
sample analysis of variance. If P≤0.05, the data was considered 
statistically significant. Safety was analyzed according to the 
percentage of adverse events reported by each group.

Ethical statement

The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). The study was approved by 
institutional ethics board of Zhejiang Provincial People’s 
Hospital (No. 2021QT359). Informed consent was not 
required since this was a retrospective study, and data were 
obtained from the database of our hospital.

Results

As shown in Figure 1, from January 2013 to December 
2020, a total of 212 patients with RA treated in our hospital 
were screened. Of the 212 cases, 80 were given LFN at a 
dose of 10 mg/day, while the other 132 were given MTX 
at a dose of 10 mg/week. After excluding cases that did not 
meet the inclusion criteria, there were 33 cases remaining in 
LFN group (37 had other immune diseases, 2 were younger 
than 18 years, and 8 were lost to follow-up), and 59 cases 
remaining in MTX group (61 had other immune disease, 1 
was younger than 18 years, and 11 were lost to follow-up).

The baseline characteristics of the participants are shown 
in Table 1. There were no significant differences between 
the two groups in the main indicators, such as age, duration 
of disease, ESR, CRP, RF, CCP, WBC, and Hb. As shown 
in Table 2, after 24 weeks of treatment, there were still no 
significant differences between the two groups in all of the 
following variables: age, duration of disease, ESR, CRP, RF, 
CCP, WBC, and Hb.

The occurrence of adverse events is shown in Table 3. 
Adverse events occurred in 10 cases (30.3%) in the LFN 
group, and 15 cases (25.4%) in the MTX group. Infections, 
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which included upper respiratory tract infections (patients 
had corresponding upper respiratory symptoms or imaging 
characteristics) and urinary infections (urinary sediment 
microscopic examination of leukocytes greater than 5 per 
high-power visual field) were observed in both groups, 
and the infection rate was slightly higher among patients 
treated with MTX. Gastrointestinal adverse events were 
also present in both groups, and diarrhea episodes (stool 
frequency increased or stool shape changed) were more 
common in the LNF group. No serious adverse events were 

recorded, and there were no adverse events that were life-
threatening or required the termination of treatment in 
both groups.

Discussion

In daily practice, rheumatologists need an effective and 
safe treatment plan for patients with RA, and to be flexible 
in administration, so as to maintain the adherence and 
compliance to the treatment, and achieve the purpose of 

Total cases evaluated (n=212)

Leflunomide 
10 mg/day

(n=80)

Methotrexate 
10 mg/week

(n=132)

With other 
Immune diseases

(n=37)

With other 
Immune diseases

(n=61)

Younger than 
18 years

(n=1)

Loss to follow-up
(n=11)

Final cases 
included
(n=59)

Younger than 
18 years

(n=2)

Loss to follow-up
(n=8)

Final cases 
included
(n=33)

Figure 1 The enrollment of rheumatoid arthritis patients in this study.

Table 1 The baseline characteristics of participants

Variable Leflunomide group (n=33) (± SD) Methotrexate group (n=59) (± SD) P value

Age, years 60.7 (±12.9) 59.3 (±11.0) 0.59

Duration of the disease, years 6.0 (±0.52) 6.2 (±0.49) 0.66

ESR, mm/h 87.1 (±27.8) 64.4 (±38.7) 0.13

CRP, mg/L 34.2 (±14.2) 36.9 (±16.7) 0.74

RF, IU/mL 295.5 (±41.1) 410.1 (±40.8) 0.67

CCP antibody 1,299.7 (±117.6) 914.4 (±121.5) 0.95

WBC, ×109/L 7.3 (±2.8) 6.1 (±2.4) 0.24

Hb, g/L 151.9 (±11.2) 121.6 (±15.6) 0.53

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; RF, rheumatoid factor; CCP, cyclic citrullinated peptide; WBC, white blood 
cell; Hb, hemoglobin.
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clinical improvement and remission of the disease (6).
The drug LFN is an abiotic DMARD of isoxazole. 

After administration, it can inhibit the dihydroorotate 
dehydrogenase, thus playing a therapeutic role by 
transforming into its active metabolite, which is an 
important key enzyme for the de novo production of 
pyrimidine by T lymphocytes and generally has a long 
plasma lifetime of 14–18 days (7). 

In a pilot study conducted by Jakez-Ocampo et al., a 
total of 16 patients with RA were included, among whom 
8 were treated with LFN at a dose of 100 mg/week, and 
the other 8 cases were treated with conventional dose  
20 mg/day for 1 year. The patients’ basic treatment did 
not change, including at least 2 to 3 DMARDs combined 
with various doses of steroids. The results showed that the 
initial treatment group with LFN 20 mg/day was beneficial; 

however, no statistically significant difference between the 
two groups was observed at the end of this study, although 
more minor events were observed in patients treated with 
LFN 20 mg/day (8). In another study, a total of 30 patients 
with early RA were randomly divided into three groups: 
the first 10 treated with LFN at a dose of 100 mg/week; the 
second 10 treated with LFN at a dose of 20 mg/day; and the 
other 10 treated with MTX at a dose of 7.5–15 mg/week.  
Again, no significant differences were observed in the 
variables assessed at the end of the study in any of the  
3 groups, and the frequency of adverse events was higher 
in the LFN 20 mg/day and MTX groups than in the LFN  
100 mg/week group (9). Given these findings, we conducted 
the present study to explore whether a lower dose of LFN is 
efficacious in the treatment of RA. There was a similar study 
that compared LFN monotherapy with the combination of 

Table 2 Comparisons of the two groups after 24 weeks of treatment

Variable Leflunomide group (n=33) (± SD) Methotrexate group (n=59) (± SD) P value

Age, years 60.7 (±12.9) 59.3 (±11.0) 0.59

Duration of the disease, years 6.0 (±0.52) 6.8 (±0.45) 0.66

ESR, mm/h 66.0 (±28.9) 53.7 (±39.3) 0.12

CRP, mg/L 33.8 (±15.8) 37.4 (±14.9) 0.68

RF, IU/mL 283.9 (±87.9) 398.9 (±76.8) 0.44

CCP antibody 1,206.1 (±287.4) 854.6 (±210.0) 0.20

WBC, ×109/L 7.0 (±2.7) 6.4 (±2.0) 0.19

Hb, g/L 115.0 (±14.8) 113.4 (±15.9) 0.64

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; RF, rheumatoid factor; CCP, cyclic citrullinated peptide; WBC, white blood 
cell; Hb, hemoglobin.

Table 3 Adverse events among the two groups

Adverse events Leflunomide (n=33), No. (%) Methotrexate (n=59), No. (%)

Upper respiratory tract infections 4 (12.1) 17 (28.8)

Urinary infections 2 (6.1) 4 (6.8)

Gastroenteritis 1 (3.0) 2 (3.4)

Herpes zoster 0 (0) 1 (1.7)

Vulvovaginitis 1 (3.0) 4 (6.8)

Gastritis 9 (27.3) 15 (25.4)

Diarrhea 7 (21.2) 1 (1.7)

Abdominal distension 2 (6.1) 8 (13.6)

Nausea 2 (6.1) 8 (13.6)
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MTX and LFN (10), but in our study, both LFN and MTX 
would be compared in a monotherapy setting.

Combining our results with the above findings, we 
concluded that a lower LFN dose of 10 mg per day could 
provide a sufficient and sustained response for patients 
who respond to the drug, allowing better adhesion and 
compliance than conventional treatment reported in the 
literature. In addition, there were significantly fewer 
adverse events reported compared with the recommended 
standard dose. This scheme also offers the possibility of 
its use as a monotherapy or in combination with other 
DMARDs, including MTX, as an attractive option to avoid 
the use of multiple drugs. In addition, an LFN dose of  
10 mg/day could save patients’ costs by using lower doses 
of drugs while maintaining their effectiveness, which is only 
applicable to countries without a comprehensive whole-
population health cover system.

Conclusions

In conclusion, a low dose of LFN at 10 mg/day might be 
a preferable treatment choice compared with MTX at a 
dose of 10 mg/week for RA patients. However, this study 
is a retrospective analysis, which is likely to cause some 
deviations in the results. It needs to be further confirmed by 
multi-center clinical trials.
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