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Abstract: 
Background: Rheumatoid arthritis (RA) is a chronic multisystem disease affecting joints, connective tissues and 

fibrous tissues. Methotrexate (MTX) is a folate antagonist used as a first line treatment in RA. Hepatotoxicity is 
a common side effect of MTX. This study was done to evaluate abnormalities of liver function with respect to 

cumulative dose and duration of MTX. 

Materials and methods: In this cross sectional analytical study 109 patients of RA aged ≥18years on 

methotrexate therapy were analyzed for abnormal liver profile by using Liver Function Test (LFT), 

Ultrasonography (USG) abdomen. The weekly dose, cumulative dose and duration of treatment were compared 

between patients with and without elevated liver enzymes. 

Results: Of 109 patients, transaminitis was observed in 22 patients (20.1%,95% CI: 13.3%-29.2%). The mean 

SGOT and SGPT were 44.04 ± 29.15 IU/L and 35.85 ± 23.26 IU/L respectively. The mean weekly dose, 

cumulative dose and duration of MTX therapy were 8.74 ±2.51 mg/wk, 2131.82 ± 1283.26 mg and 4.9 ± 2.47 

years respectively. The mean weekly dose and cumulative dose of MTX was higher among the patients with 

transaminitis (11.19 ±2.18 mg/wk vs 8.15 ± 2.23 mg/wk and 3188.57 ± 1100.19 mg vs 1879.64 ±1196.71mg) 

which was statistically significant (p<0.001). Fatty liver was present in 15.6% of the study participants. 
Majority (87.1%) of the participants were females. 

Conclusion: transaminitis was the major abnormality observed, the prevalence of which was higher among 

patients with longer duration of treatment with MTX and with higher cumulative dose. However, there was no 

significant association for gender and age with transaminits. The prevalence of fatty liver was also higher 

among the patients receving higher dose of MTX. 
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I. Introduction 
Rheumatoid arthritis (RA) is a chronic multisystem autoimmune disease that affects joints, connective 

tissues, muscle, tendons, and fibrous tissue.1The worldwide prevalence of RA has been estimated as 0.24 

percent based upon the Global Burden of Disease 2010 Study.1Women are affected approximately three times 

more often than men.2 Persistent symmetrical inflammatory synovitis of the peripheral joints is one of the 

characteristic features. Methotrexate (MTX) is a folate antagonist with anti-proliferative, immunosuppressive 

and anti-inflammatory action used in the treatment of arthritis .3It is the initial preferred antirheumatic drug and 

is considered the gold standard for treatment of RA.5 Anti-inflammatory action of MTX is due to increased 

adenosine release at inflamed sites.6 

Hepatotoxicity is a common complication of long term treatment with MTX with liver enzyme 

elevation which is related to the duration of therapy.7 Guidelines, including the widely used American College 
of Rheumatology guidelines, recommend testing of liver enzymes at intervals of 2-4 weeks, 8-12 weeks and 12 

weeks for the duration of therapy of <3months,3-6months and >6 months respectively.8  Predictors of liver 

toxicity have not been consistent between studies which may be due to differences in the studied 

populations.8,9,10,11 A good knowledge on cumulative dose and duration of MTX at which liver function 

derangements occur will help modify and revise treatment thereby reducing hepatotoxic effects. In most studies, 

risk factors for pre-existing liver disease such as alcohol use, obesity and diabetes and other associated causes 

that may provoke hepatotoxicity were insufficiently reported. Our aims is to study liver function abnormalities 
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in patients with RA on MTX therapy and determine their correlation with duration and cumulative dose of 

methotrexate. 

 

II. Materials And Methods 

The current study is a hospital based cross sectional analytical study conducted at Regional Institute of Medical 

Sciences, Imphal, Manipur for a period of two years from September 2018 to August 2020. 

 

Inclusion criteria: 

1. Patients diagnosed with Rheumatoid arthritis according to 2010 American college of 

Rheumatology/European League Against Rheumatism Classification criteria who were on Methotrexate therapy 

for >3months 

2. Age ≥18 yrs. 

 

Exclusion criteria 
1. Preexisting liver diseases  

2. Diabetes mellitus 

3. Alcohol intake (>20g/day) 

4. Dyslipidemia 

5. Obesity (     25 kg/m2) 

6. Patients on hepatotoxic drugs 

7. Patients unwilling to participate in the study 

 

Study procedure 

After obtaining permission from the institution ethics committee and informed consent from the 

participants, the patients were subjected to detailed history and clinical examination as described in the pre-
defined proforma. Laboratory investigations including LFT, RBS, lipid profile, ESR, HBsAg, anti HCV Ab, 

CRP and RF were done. Ultrasonography of abdomen was performed. All the data collected was checked for the 

completeness and they were later used for the analysis. The patients were divided into two groups ( group 1 

comprising patients with raised transaminase levels and group 2 comprising patients with normal transaminase 

level) and the difference between the weekly dose, cumulative dose, duration of treatment and USG findings 

were compared for statistical significance. 

 

Study tools and instruments 

1. Pre-defined proforma consisting of the following sections 

a. Sociodemographic characteristics 

b. Clinical history 
c. Clinical examination findings 

d. Laboratory investigations 

2. LFT, RBS and Lipid Profile using RandoxRximola fully automatic analyser 

3. Erythrocyte sedimentation rate (ESR) using Marienfeld ESR tubes 

4. Hemoglobin (Hb) values and RBC indices (MCV, MCH, and MCHC) were calculated using the ABX 

Micros 60 Hematology Analyzer (Horiba-ABX, Montpellier, France) 

5. HBsAg, Anti HCV Ab using Virucheck Kit 

6. CRP, RF test using Rhelax-CRP  

7. RF test using Rhelax-RF 

8. USG abdomen using Phillips Diagnostic Ultrasound System 

9. PT-INR(Prothrombin time- International Normalized ratio) 

 

Working definitions 

1.Transaminitis: Elevation of SGOT or SGPT >1.5 times the upper limit of normal (SGOT-5-40 IU/L, SGPT:-5-

30 IU/L) 

2..Rheumatoid Arthritis (2010 American college of Rheumatology/European League against Rheumatism 

Classification Criteria)7 

3. Diabetes was diagnosed according to American Diabetic Association (ADA) criteria34 

4. Dyslipidemia was defined as total serum cholesterol levels of 200 mg/dl or higher, low density lipoprotein 

cholesterol (LDL-C) levels of 150 mg/dl or higher, serum triglycerides 250mg/dl or higher and high density 

lipoprotein (HDL-C) levels of 40 mg/dl or lower. 35 

5. PT & INR 

a. PT: 12-14sec 
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b. INR: 0.9-1.2    

Statistical analysis: Data was entered and analyzed using SPSS V21 (IBM Corp., Armonk, NY, United States) 

for windows. Categorical variables like gender, duration of treatment were expressed as frequency and 
percentages. Continuous variables like age, SGOT, SGPT levels and cumulative dose were expressed as mean 

(SD) or median (IQR), depending on the type of distribution. Chi square test was used to determine the 

association between two proportions. Independent samples t test was used to determine the association between 

duration of treatment and liver function abnormality. A p value of <0.05 was considered significant.  

 

III. Results 
A total of 109 patients with Rheumatoid Arthritis on Methotrexate therapy were included in the study. 

Majority of the participants 58( 53.2%) were in the age group of 46-60 years and 95(87.1%) patients were 

female. Out of 109 patients, 22(20.18%) were found to have transaminitis while 87 patients had normal 
transaminase levels. The mean age was 50.04 ± 9.43 years in patients with transaminitis and 49.92 ± 10.30 years 

in patients without transaminitis. The mean BMI was 22.50 ± 1.68 kg/m2 and 22.96 ± 1.41 kg/m2 respectively. 

Mean cumulative dose of methotrexate were3188.57 ± 1100.19mg and 1879.64 ±1196.71 mg in the two groups 

whereas mean weekly dose were 11.19 ±2.18 mg/wk and 8.15 ± 2.23mg/wk respectively. Fatty liver was present 

in 17(15.6%) study participants (14 in patients with transaminitis and 3 in patients without transaminitis, p value 

<0.001).  

 

Table 1: Baseline demographic, biochemical and ultrasonography findings of patients with RA on MTX 

therapy 
Variables  Total population (n=109) Group 1 (n=22) Group 2 (n=87) 

Age (years) 49.95 ± 10.10 50.04 ± 9.43 49.92  10.30 

BMI (kg/m
2
) 22.87 ± 1.27 22.50 ± 1.68 22.96  1.41 

Male  14(12.8%) 2(1.8%) 12(11%) 

Female  95(87.1%) 20(18.3%) 75(68.8%) 

Total bilirubin(mg/dL)* 0.6 ± 0.2 0.8 ± 0.3 0.5 ± 0.1 

Direct bilirubin(mg/dL)* 0.2 ± 0.1 0.4 ± 0.2 0.1 ± 0.04 

SGOT (IU/L)* 44.04 ± 29.15 95.86 ± 19.43 31.67  12.84 

SGPT (IU/L)* 35.85 ± 23.26 78.62 ± 12.86 25.64  9.32 

GGT(IU/L)* 24 ± 12 23 ± 17 25  10 

ALP(IU/L)* 204 ± 79 197 ± 69 206 81 

Total protein(gm/dL)* 7.2 ± 0.4 7.4 ± 0.3 7.1 ± 0.5 

Albumin(gm/dL)* 4.0 ± 0.3 4 ± 0.2 4.0 ± 0.3 

Globulin(gm/dL)* 3.3 ± 0.4 3.4 ± 0.3 3.2 ± 0.4 

PT(secs)* 13 ± 2 14 ± 1 13  2 

INR 1.09 ± 0.1 1.2 ± 0.1 1.06  0.1 

Duration (years)* 4.9 ± 2.47 5.93 ± 1.71 4.67  2.56 

Cumulative dose (mg)* 2131.82 ± 1283.26 3188.57 ± 1100.19 1879.64 1196.71 

Weekly dose (mg)* 8.74 ±2.51 11.19 ±2.18 8.15  2.23 

Fatty liver 17(15.6%) 14(12.8%) 3(2.75%) 

*mean and standard deviation 

 

Table 2: Difference in SGOT, SGPT, weekly dose, cumulative dose and duration of MTX treatment and 

presence of fatty liver between in two groups 
Variables  Group 1 (n=22) Group 2 (n=87)  p value 

SGOT (IU/L) 95.86 31.67  <0.001 

SGPT( IU/L) 78.62 25.64 <0.001 

Cumulative dose(mg) 3188.57 1879.64 <0.001 

Duration(years) 5.93 4.67 0.01 

Weekly dose (mg/wk) 11.19 8.15 <0.001 

Fatty liver 14 3 <0.001 

 

IV. Discussion 
Majority 95(87.2%) of the participants in our study were females. The sex ratio in our study was 

approximately 9:1. Garcia et al15 and Sundbaum et al20 also reported that females were the majority (88.3% and 

66.7% respectively). Most of the studies on rheumatoid arthritis across the countries had similar results, where 

females are more than the males.17,18,19 The reasons for this over representation of women is not clear, but 

genetic (X-linked) factors and hormonal aspects are likely involved.23,32. 

Autoimmune diseases like rheumatoid arthritis commonly affects middle aged females. The mean age of 

the patients in this study was 49.95 ± 10.10 years for the entire study population, 50.04 ± 9.43 years for patients 

with transaminitis and 49.92 ± 10.30 years for patients without transaminitis. This is in concordance with 

several other studies globally.12,15,21,22  
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In our study 22(20.18%) out of 109 patients were found to have increased liver enzymes.  A study by 

Mori et al had reported a similar findings among the patients on methotrexate therapy.12 The prevalence in large 

population-based studies ranges from 11% to 24%.25,26 Methodological, ethnic, and genetic variations may 
account for the discrepancy between our finding and the aforementioned studies. Fatty liver was detected in 

17(15.6%) patients on ultrasonography of the abdomen of whom 14(12.8%) were in those patients with 

transaminitis and 3(2.75%) in those without transaminitis. The difference in the prevalence of fatty liver in the 

two groups was statistically significant (p<0.001). This finding supports a study conducted by Mori et al who 

concluded that there is a strong association between MTX treatment and non alcoholic fatty liver/ non alcoholic 

steatohepatitis like histological finding on liver biopsy.15 

When mean SGOT, SGPT, cumulative dose and weekly dose of methotrexate in the two groups were 

compared, a significant difference was observed (p<0.001). This finding was similar to various other studies 

which supports the phenomenon of mean dose of methotrexate being higher among the patients with 

transaminitis (p<0.001).12,14,15,16 Leonard PA et al conducted a study on 163 RA patients over a period of 8 years 

and concluded that liver function abnormalities were seen more frequently in patients with longer duration of 
methotrexate therapy and in those with higher total dose.12 Van der Heijde and Walker et al reported that liver 

toxicity, cirrhosis and liver failure were MTX-dose related in RA, which was similar to our finding. 27, 28 The 

other parameters of liver function like total bilirubin, total protein, alkaline phosphatase, gamma glutaryl 

transferase, prothrombin time and INR were unaffected and there was no significant difference between those 

with and without raised transaminase levels. 

The exact mechanism linking cumulative MTX dose to transaminitis remains unclear. Several processes 

and pathways have been implicated in MTX related hepatotoxicity but folate antagonism probably takes the lead 

role.29  Cáliz et al demonstrated that the C677T polymorphism in the MTHFR gene is associated with MTX 

toxicity in a Spanish RA population.30  In a recently published meta-analysis, however, the authors concluded 

that neither C677T nor A1298C gene polymorphism showed association with MTX toxicity.31  

The major strength of our study is that it was carried out on a representative sample of population and 

other causes of deranged liver enzymes like diabetes mellitus, dyslipidemia, obesity, hepatitis B and C infection, 
patients with significant alcohol consumption and those taking other hepatotoxic drugs were excluded. One of 

the major limitations of the study is that fatty liver was diagnosed by USG and not by liver biopsy. Therefore 

USG could have underestimated the actual prevalence of fatty liver in our patients. Also baseline 

ultrasonography prior to commencement of MTX was not available. Therefore the cause effect relationship 

could not be ascertained and it warrants a longitudinal study with a longer follow up. 

 

V. Conclusion: 
Hepatotoxicity is a common complication of long term treatment with MTX. However, it is mostly self 

limiting by dose reduction or discontinuation. Nevertheless, liver function should be monitored regularly and 
folate supplement given to all patients on this medication. Better understanding of the mechanism of 

hepatoxicity will help in prevention and management more effectively. 
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