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ABSTRACT

Background: Rheumatoid arthritis (RA) is a chronic autoimmune disease that primarily affects the joints, leading to inflammation
and potential joint damage. Methotrexate (MTX) and Leflunomide (LEF) are commonly used disease-modifying antirheumatic drugs
(DMARDs) for RA, but their hepatotoxic effects require careful monitoring.

Objective: This study aimed to compare the incidence of liver injury in RA patients treated with Methotrexate versus Leflunomide.

Methods: This prospective study was conducted from January 2023 to June 2023 and included 80 RA patients aged 20 years or older,
who reported to the Medicine Department at Combined Military Hospital (CMH) Lahore. Patients were divided into two groups:
Group A received 20 mg/day Methotrexate (n=40), and Group B received 20 mg/day Leflunomide (n=40). Exclusion criteria included
pregnant females, patients with hepatitis B or C, those with known allergies to Methotrexate or Leflunomide, and alcoholics. Baseline
investigations, including liver enzyme levels (ALT/AST), were performed, and patients were monitored every three months.
Hepatotoxicity was defined as an increase in ALT/AST levels to at least twice the upper limit of normal (ULN). Data were analyzed
using SPSS version 25.0, with mean and standard deviation for quantitative data and frequency and percentage for qualitative data.
The Chi-square test was used to compare variables, with p<0.05 considered statistically significant.

Results: Out of 80 patients, 43 (53.75%) were female, and 37 (46.25%) were male. In Group A, 7 patients (17.5%) had elevated
ALT/AST levels, while 6 patients (15%) in Group B exhibited elevated liver enzymes. The mean age was 52.4 + 8.3 years in Group A
and 50.6 + 9.1 years in Group B. The mean BMI was 26.7 + 3.5 kg/m? in Group A and 27.1 + 3.8 kg/m? in Group B. No statistically
significant difference in hepatotoxicity was observed between the two groups (p>0.05).

Conclusion: Methotrexate and Leflunomide were equally effective in treating RA, with no significant difference in liver toxicity
observed between the two groups. Both medications have comparable risks for hepatotoxicity, necessitating regular liver function
monitoring during treatment.

Keywords: Rheumatoid arthritis, Methotrexate, Leflunomide, DMARDs, hepatotoxicity, liver injury, ALT, AST, autoimmune disease,
liver function monitoring.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, symmetrical inflammatory autoimmune disease that primarily affects small joints before
progressing to larger joints and potentially involving the skin, eyes, heart, kidneys, and lungs. Joint bone and cartilage are frequently
damaged, and ligaments and tendons can deteriorate (1). RA affects 0.5% to 1% of the global population, with women being three
times more likely to develop the disease compared to men (2). Research indicates that the incidence of RA varies within different
regions of Pakistan, ranging from 5.5% in the north to 0.142% in the south. The American College of Rheumatology advocates for
the early initiation of disease-modifying antirheumatic drugs (DMARDSs) to prevent further joint destruction, despite the absence of
a definitive cure for RA (3). Methotrexate (MTX) is the most frequently prescribed DMARD for RA. Additionally, to prevent the
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development of neutralizing antibodies that may reduce treatment efficacy, new biological agents such as TNF-a blockers and anti-
CD20 monoclonal antibodies often require combination therapy with MTX (4).

In the realm of DMARDs, Methotrexate (MTX) is recommended as the first-line medication according to the European League Against
Rheumatism (EULAR). Introduced in 1951, MTX is a structural analog of folic acid. The EULAR also currently recommends
Leflunomide (LEF), an inhibitor of pyrimidine synthesis, as a first-line medication for RA treatment. LEF is as effective as MTX in
halting joint damage progression and reducing T cell proliferation (5). Consequently, most RA patients receive MTX, either alone or
in combination with other DMARDs, unless contraindicated by systemic conditions such as liver or interstitial lung disease (6) (7).
Despite its efficacy, long-term use of MTX can lead to significant side effects, including hepatitis (8). These adverse effects are less
common with non-steroidal anti-inflammatory drugs (NSAIDs) or other DMARDs. However, Leflunomide, a newer drug often used
in conjunction with MTX, has been associated with a significant risk of liver toxicity, which can manifest as elevated liver enzymes or
more severe conditions like liver fibrosis (9).

Randomized control trials have shown that both MTX and LEF monotherapy can elevate ALT/AST levels, indicating a risk of
hepatotoxicity (10). A study by P. Bird et al. reported liver enzyme abnormalities in 12% of the MTX group and 16% of the LEF group
(11). Despite the widespread use of MTX and LEF by medical professionals, the hepatotoxicity associated with these drugs is not
well-documented in Pakistan. This study aims to compare the incidence of liver injury in patients with RA who are treated with
Methotrexate versus Leflunomide.

MATERIAL AND METHODS

This prospective study was conducted on 80 patients from January 2023 to June 2023, using the WHO calculator with a prevalence
rate of rheumatoid arthritis set at 5.5%. Patients aged 20 years or older with rheumatoid arthritis, who reported to the Medicine
Department at Combined Military Hospital (CMH) Lahore, were included. The study utilized convenience sampling. Ethical approval
for the methodology and study concept was obtained from the Ethical Committee of CMH Lahore, Pakistan, and ethical clearance
was granted. Written informed consent was obtained from all patients and their next of kin in accordance with the Declaration of
Helsinki.

Patients included in the study met the following criteria: aged 20 years or above, diagnosed with rheumatoid arthritis according to
ACR criteria, had active disease, and had diabetes or hypertension without end-organ damage. Exclusion criteria were pregnant
females, patients previously diagnosed with hepatitis B and C, those with allergic reactions to Methotrexate or Leflunomide, and
individuals with a history of alcoholism.

The patients were divided into two groups, with 40 patients in each group. Group A received 20 mg/day of Methotrexate, while
Group B received 20 mg/day of Leflunomide. A comprehensive examination, medical history, baseline investigations, and ultrasound
of the abdomen were performed. Follow-up assessments were conducted every twelve weeks for all enrolled patients. Laboratory
variables analyzed included aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels. Liver enzyme levels were
checked every three months and one month after the initiation of Methotrexate and Leflunomide treatment. Hepatotoxicity was
defined as AST or ALT levels rising to at least twice the upper limit of normal (ULN).

Data collection was meticulously recorded and entered into SPSS version 25.0 for analysis. Quantitative data were expressed as mean
+ standard deviation (SD), while qualitative data were presented as frequencies and percentages. The Chi-square test was applied
to assess the association between variables, with a p-value of less than 0.05 considered statistically significant.

RESULTS

Table 1: Demographic Characteristics
Characteristic Group A (Methotrexate) Group B (Leflunomide) Total
Age (Mean + SD) 52.4+8.3 50.6+9.1 51.5+8.7
BMI (Mean £ SD) 26.7+3.5 27.1+3.8 269+3.6
Gender — Male 18 (45%) 19 (47.5%) 37 (46.25%)
Gender - Female 22 (55%) 21 (52.5%) 43 (53.75%)

Table 2: Study Characteristics

Characteristic Group A (Methotrexate) Group B (Leflunomide)
Duration of RA (Mean + SD, years) 6.2+2.4 58+2.6
DAS-28 Score (Mean * SD) 56+1.1 54+1.2
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Characteristic Group A (Methotrexate) Group B (Leflunomide)
Comorbid Conditions

- Diabetes 8 (20%) 7 (17.5%)
- Hypertension 10 (25%) 11 (27.5%)
- Both Diabetes and Hypertension 4 (10%) 5(12.5%)
- None 18 (45%) 17 (42.5%)
Previous Treatments

- Other DMARDs 12 (30%) 13 (32.5%)
- NSAIDs 28 (70%) 27 (67.5%)
Elevated ALT/AST Levels 7 (17.5%) 6 (15%)
Symptoms of Hepatotoxicity

- Jaundice 2 3

- Fatigue

- Abdominal Pain

- None 30 31
Medication Tolerability (Mean + SD) 78+15 8.1+14

The study included 80 patients, with 40 in the Methotrexate group (Group A) and 40 in the Leflunomide group (Group B). The gender
distribution revealed a slightly higher proportion of females, with 43 (53.75%) female patients and 37 (46.25%) male patients across
both groups. In Group A, 22 (55%) were female and 18 (45%) were male, whereas Group B had 21 (52.5%) female and 19 (47.5%)
male patients (Table 1).

The mean age of patients in Group A was 52.4 years with a standard deviation (SD) of 8.3 years, while in Group B, the mean age was
slightly lower at 50.6 years with an SD of 9.1 years. The overall mean age for all patients was 51.5 years with an SD of 8.7 years (Table
1). The body mass index (BMI) of patients showed a mean of 26.7 kg/m? (SD 3.5) in Group A and 27.1 kg/m? (SD 3.8) in Group B,
reflecting a similar distribution across the groups with an overall mean BMI of 26.9 kg/m? (SD 3.6) (Table 1).

Clinical characteristics indicated that the mean duration of rheumatoid arthritis was 6.2 years (SD 2.4) in Group A and 5.8 years (SD
2.6) in Group B. The severity of the disease, measured by the DAS-28 score, averaged 5.6 (SD 1.1) in the Methotrexate group and
5.4 (SD 1.2) in the Leflunomide group, showing comparable disease activity levels between the groups (Table 2).

Comorbid conditions were common among the study population. In Group A, 8 patients (20%) had diabetes, 10 (25%) had
hypertension, and 4 (10%) had both diabetes and hypertension. Group B had 7 patients (17.5%) with diabetes, 11 (27.5%) with
hypertension, and 5 (12.5%) with both conditions. A significant portion of patients in both groups had no comorbid conditions, with
18 (45%) in Group A and 17 (42.5%) in Group B (Table 2).

Regarding previous treatments, 12 patients (30%) in the Methotrexate group and 13 patients (32.5%) in the Leflunomide group had
been treated with other DMARDs. The majority of patients in both groups had used NSAIDs, with 28 (70%) in Group A and 27 (67.5%)
in Group B (Table 2).

The incidence of elevated liver enzymes was closely monitored, with 7 patients (17.5%) in Group A and 6 patients (15%) in Group B
showing elevated ALT/AST levels, indicating hepatotoxicity. Symptoms of hepatotoxicity included jaundice in 2 patients in Group A
and 3 in Group B, fatigue in 5 patients in Group A and 4 in Group B, and abdominal pain in 3 patients in Group A and 2 in Group B.
Notably, 30 patients in Group A and 31 in Group B did not exhibit any symptoms of hepatotoxicity (Table 2).

Medication tolerability was assessed, and patients in Group A reported a mean tolerability score of 7.8 (SD 1.5), while those in Group
B reported a slightly higher mean score of 8.1 (SD 1.4), suggesting good tolerability for both medications overall (Table 2).

The results highlight that while both Methotrexate and Leflunomide are generally well-tolerated, there is a notable incidence of
hepatotoxicity that warrants close monitoring. The similarity in the distribution of demographic and clinical characteristics between
the two groups ensures that the comparisons made are robust and reliable, reflecting real-world patient experiences with these
DMARDs in treating rheumatoid arthritis.

DISCUSSION

The study included 80 patients with rheumatoid arthritis, divided into two groups: one treated with methotrexate and the other
with leflunomide. The investigation revealed no statistically significant difference in liver injury between the two groups. These
findings align with the study conducted by Anila Nisar et al., which demonstrated the efficacy of both methotrexate and leflunomide
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in treating rheumatoid arthritis. However, our study provides additional insights by specifically focusing on the hepatotoxic effects
of these drugs (12).

In our study, 7 patients (17.5%) in the methotrexate group exhibited elevated ALT/AST levels, compared to 6 patients (15%) in the
leflunomide group. This result contrasts with the findings of Saima Riaz et al., who reported a statistically significant difference in
hepatotoxicity between these groups, potentially due to the inclusion of steroids in their treatment protocol (13). Furthermore, a
meta-analysis by Alfaro-Lara R. et al. suggested that leflunomide is associated with higher hepatotoxicity and fewer gastrointestinal
complaints, which was not observed in our study (14). Similarly, Choi SR reported minimal hepatotoxicity associated with
methotrexate, a finding that our study supports (15).

Our results differed from those of Jorge Augusto Nunes Rodrigues Alves et al., who found no statistical difference in hepatotoxicity
between patients taking methotrexate alone and those taking it in combination with leflunomide (16). Conversely, the findings of
Tamseela Mumtaz et al., which indicated that methotrexate is less hepatotoxic than leflunomide, were not consistent with our results
(17). Additionally, J. Avouac et al. found methotrexate to be superior to leflunomide in terms of efficacy and lower risk of liver fibrosis,
a finding not corroborated by our study (18).

The study's strengths included a well-defined patient population and a clear focus on comparing the hepatotoxic effects of
methotrexate and leflunomide. However, several limitations must be acknowledged. The lack of a control group and the exclusion
of female patients limited the generalizability of the findings. The observational design and small sample size further restricted the
robustness of the conclusions. Additionally, the study excluded individuals with normal liver enzyme results and did not consider
potential risk factors for hepatotoxicity.

Future research should address these limitations by including a control group, expanding the sample size, and considering both
genders. Studies should also explore the long-term effects of these medications on liver health and incorporate a broader range of
risk factors. Comprehensive randomized controlled trials would provide more definitive evidence regarding the comparative
hepatotoxicity of methotrexate and leflunomide in rheumatoid arthritis treatment.

CONCLUSION

In conclusion, methotrexate and leflunomide were equally effective in treating rheumatoid arthritis, with no significant difference in
liver toxicity observed between the groups. Both medications present comparable risks for hepatotoxicity, emphasizing the need for
regular monitoring of liver function during treatment.

REFERENCES

1. Lee JE, Kim 1J, Cho MS, Lee J. A Case of Rheumatoid Vasculitis Involving Hepatic Artery in Early Rheumatoid Arthritis. J Korean
Med Sci. 2017 Jul 1;32(7):1207-10.

2. van der Woude D, van der Helm-van AH. Update on the Epidemiology, Risk Factors, and Disease Outcomes of Rheumatoid
Arthritis. Best Pract Res Clin Rheumatol. 2018 Apr 1;32(2):174-87.

3. Fraenkel L, Bathon JM, England BR, St. Clair EW, Arayssi T, Carandang K, et al. 2021 American College of Rheumatology
Guideline for the Treatment of Rheumatoid Arthritis. Arthritis Rheumatol. 2021 Jul;73(7):1108-23.

4. Sfikakis PP. The First Decade of Biologic TNF Antagonists in Clinical Practice: Lessons Learned, Unresolved Issues and Future
Directions. TNF Pathophysiology. 2010;11:180-210.

5. Ishag M, Muhammad JS, Hameed K, Mirza Al. Leflunomide or Methotrexate? Comparison of Clinical Efficacy and Safety in
Low Socio-Economic Rheumatoid Arthritis Patients. Mod Rheumatol. 2011 Aug 1;21(4):375-80.

6. Paulus HE. The Use of Combinations of Disease-Modifying Antirheumatic Agents in Rheumatoid Arthritis. Arthritis Rheum.
1990 Jan;33(1):113-20.

7. Weinblatt ME, Kaplan H, Germain BF, Block S, Solomon SD, Merriman RC, et al. Methotrexate in Rheumatoid Arthritis. A
Five-Year Prospective Multicenter Study. Arthritis Rheum. 1994 Oct;37(10):1492-8.

8. Schnabel A, Gross WL. Low-Dose Methotrexate in Rheumatic Diseases-Efficacy, Side Effects, and Risk Factors for Side Effects.
Semin Arthritis Rheum. 1994;23:310-27.

9. Katchamart W, Trudeau J, Phumethum V, Bombardier C. The Efficacy and Toxicity of Methotrexate (MTX) Monotherapy vs.

MTX Combination Therapy with Non-Biologic Disease-Modifying Anti-Rheumatic Drugs in Rheumatoid Arthritis: A Systematic Review
and Meta-Analysis. Ann Rheum Dis. 2008 Dec 3.

10. Wang L, Ma L, Lin Y, Liu X, Xiao L, Zhang Y, et al. Leflunomide Increases Hepatic Exposure to Methotrexate and Its Metabolite
by Differentially Regulating Multidrug Resistance—Associated Protein Mrp2/3/4 Transporters via Peroxisome Proliferator—Activated

Receptor a Activation. Mol Pharmacol. 2018 Jun 1;93(6):563-74.
© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 656 466



Liver Injury: Methotrexate vs. Leflunamide in RA Jogrsa:loli'?fatl'th HRR
. ) ) ) and Rehabilitation
Zahid M., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrrv4i2.570 Research GaEED

11. 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 Mar 1;40(3):228-35.

12. Nisar A, Farooqi AZ, Aziz W, Rasheed U. Efficacy of Methotrexate Versus Leflunomide Versus Combination of Both in Active
Rheumatoid Arthritis. Ann PIMS ISSN. 2016;1815:2287.

13. Riaz S, Mahmud TE, Rasheed A, Akhtar AW, Javed A, Javaid U. Risk of Hepatotoxicity in Leflunomide Vs Methotrexate in
Treatment of Rheumatoid Arthritis. Pak J Med Health Sci. 2022 Jun 18;16(05):715.

14. Alfaro-Lara R, Espinosa-Ortega HF, Arce-Salinas CA, Precis Study Group. Systematic Review and Meta-Analysis of the Efficacy
and Safety of Leflunomide and Methotrexate in the Treatment of Rheumatoid Arthritis. Reumatol Clin. 2019 May 1;15(3):133-9.
15. Choi SR, Park JW, Lee EB, Park JK. Initial Methotrexate Dosage Is Not Associated with an Increased Risk of Liver Toxicity in
Patients with Rheumatoid Arthritis. Clin Rheumatol. 2021 Nov;40(11):4493-500.

16. Alves JA, Fialho SC, Morato EF, Castro GR, Zimmermann AF, Ribeiro GG, et al. Liver Toxicity Is Rare in Rheumatoid Arthritis
Patients Using Combination Therapy with Leflunomide and Methotrexate. Rev Bras Reumatol. 2011;51:141-4.

17. Mumtaz T, Tahir A, Tarig MA, Igbal MA. Comparative Analysis of Multiorgan Toxicity Induced by Long Term Use of Disease
Modifying Anti-Rheumatic Drugs. PLoS One. 2023 Aug 25;18(8):e0290668.

18. Avouac J, Degrave R, Vergneault H, Combier A, Wanono S, Boisson M, et al. Risk of Liver Fibrosis Induced by Methotrexate
and Other Rheumatoid Arthritis Medications According to the Fibrosis-4 Index. Clin Exp Rheumatol. 2022 Jan 1;40(1):150-7.

19. Gonzélez-Gay MA, Heras-Recuero E, Blazquez-Sanchez T, Castafieda S, Largo R. Leflunomide as a therapeutic alternative to

methotrexate as a glucocorticoid-sparing agent in polymyalgia rheumatica. Rheumatology Advances in Practice. 2024 Jan
1;8(2):rkae047.

20. Niyasom C, Soponkanaporn S, Vilaiyuk S, Lertudomphonwanit C, Getsuwan S, Tanpawpong P, Kaewduang P, Sobhonslidsuk
A. Use of transient elastography to assess hepatic steatosis and fibrosis in patients with juvenile idiopathic arthritis during
methotrexate treatment. Clinical Rheumatology. 2024 Jan;43(1):423-33.

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 657 466



