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A B S T R A C T 
 

Background: Rheumatoid arthritis is a chronic inflammatory joint disease, 

indicated by a symmetrical erosive synovitis. Disease -modifying anti-rheumatic 

drugs (DMARDs) are known to interfere with signs and symptoms of RA, improve 
physical function and therefore increase patient productivity. Methotrexate is an 

anchor drug for rheumatoid arthritis patients, however, its related mechanism of 

action with folate deficiency resulting in some side effects, including 
gastrointestinal and liver toxicity. Folic acid supplementation may reduce these 

side effects. Method: A search was conducted on Pubmed, Cochrane, EBSCOhost , 

and ProQuest. After the selection of title and abstract was done using inclusion 
and exclusion criteria, which led to one relevant article. The selected study was 

critically appraised for its validity, importance, and applicability. Result: In 

rheumatoid arthritis patient receiving methotrexate, there was a statistically 
significant reduction in the incidence of abnormal transaminase elevation (RR: 

0.19, 95% CI: 0.10-0.36), but the reduction in gastrointestinal side effects did not 

reach statistical significance (RR: 0.76, 95% CI: 0.57-1.01) Conclusion: Folic acid 
supplementation has an effect in reducing gastrointestinal and liver toxicity as side 

effects of methotrexate in rheumatoid arthritis patients. 

 

1. Introduction 

Rheumatoid arthritis (RA) is a chronic 

inflammatory joint disease, indicated by a 

symmetrical erosive synovitis. The disease affects 

women 2 to 3 times more often than men, with a 

worldwide prevalence of about 5 per 1000 adults. RA 

caused disability, reduced physical function, and 

increased mortality.1,2 

In the last 15 years, there are improvements in RA 

treatment. Disease-modifying anti-rheumatic drugs 

(DMARDs) are known to interferes with signs and 

symptoms of RA, improves physical function and 

therefore increases patient productivity.1,2 Among 

conventional DMARDs, methotrexate is an anchor 

drug for rheumatoid arthritis. Aside of its superiority, 

its related mechanism of action with folate deficiency 

resulting in some side effects, including 

gastrointestinal and liver toxicity. Guideline from 

European League Against Rheumatism (EULAR) 

recommended folate supplementation, including folic 

acid, to limit the toxicity of methotrexate.3 However, 

there is still controversy regarding the effect of the 

supplementation. This report was made to identify 

whether folic acid supplementation is effective in 

reducing methotrexate side effects, such as 

gastrointestinal and liver toxicity.   

Case Illustration 

A 40-year-old woman was diagnosed with 

rheumatoid arthritis. According to physical 

examination, the patient was in a good condition, 

boutonniere deformities were found in both hands, 
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and there was also an ulnar deviation of the right 

hand. The laboratory findings were all within normal 

range, including ALT and AST, except elevated 

rheumatoid factor (56.5 IU/mL) and erythrocyte 

sedimentation rate (83 mm/hour). Beside the regular 

prescription of methotrexate, the doctor considered to 

administer folic acid 5mg/week. 

Clinical Question 

Does the folic acid supplementation lead to 

reduction of methotrexate side effects 

(gastrointestinal side effects and liver toxicity) among 

rheumatoid arthritis patients? 

2. Method 

The search was conducted on Pubmed, Cochrane, 

EBSCOhost and ProQuest on November 1st-4th 

2018, using the keywords “folate supplementation”, 

“methotrexate side effect”, and “rheumatoid arthritis” 

along with its synonyms and related terms (Table 1). 

Search strategy, results, the inclusion and exclusion 

criteria are shown in a flowchart (Figure 1). After the 

selection, critical appraisal was done using several 

aspects based on Center of Evidence-based Medicine, 

University of Oxford for systematic review.4 

 

Table 1. Searching strategy 

Database Search terms Results 
1st 

Selection 
Selected 

PubMed 

(folate supplementation OR folic acid 

supplementation) AND (methotrexate side 
effect) AND (rheumatoid arthritis) 

488 4 0 

Cochrane 

(((folate) OR folic acid) OR folinic acid) AND 

methotrexate) AND rheumatoid arthritis 

 

48 1 1 

EBSCOhost 

(AB folate supplementation OR AB folate OR 
AB folic acid supplementation OR AB folic 

acid) AND (AB methotrexate OR AB 
methotrexate toxicity) AND (AB rheumatoid 

arthritis OR AB arthritis rheumatoid) 

1145 3 0 

ProQuest 

(ab(methotrexate) OR ab(methotrexate side 

effect) OR ab(methotrexate toxicity)) AND 
(rheumatoid arthritis OR arthritis 

rheumatoid) AND (ab(folate) OR ab(folate 
supplementation) OR ab(folic acid) OR 

ab(folic acid supplementation)) 

343 0 0 
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Figure 1. Flow chart of search strategy 

 

3. Result 

From the selection and filtration, one meta-

analysis study was obtained. Meta-analysis from 

double-blind, randomized, placebo-controlled clinical 

trials done by Shea at al5. The critical appraisal 

result of the meta-analysis was shown on Table 2. 

From the table, it was concluded that the meta-

analysis study is valid, important, and relevant to our 

patient with level of evidence 1a. This meta-analysis 

aimed to determine the effect of folic acid and folinic 

acid in reducing gastrointestinal, hepatic (liver 

toxicity), and hematologic side effects of low dose 

MTX in patients with rheumatoid arthritis, and to 

determine if folate supplementation reduces the 

arthritis benefit of MTX therapy. This meta-analysis 

searched studies from Cochrane, MEDLINE, and 

EMBASE, and NIH clinical trials registry from 1999 

to 2012. 

 

Table 2. Critical appraisal of meta-analysis 

 Guide Result 

Validity Did the meta-analysis address a focused question? Yes 

 Were the criteria used to select articles for inclusion appropriate? Yes 

 Is it likely that important relevant studies were missed? No 

 Was the validity of the included studies appraised? Yes 

 Were the assessments of studies reproducible? Yes 

 Were the results similar from study to study? Yes 

Importancy What are the overall results of the meta-analysis? There was a statistically 

significant reduction in the 

incidence of abnormal 

transaminase elevation (RR: 

0.19, 95% CI: 0.10-0.36), 

but the reduction in 

gastrointestinal side effects 



277 

 

did not reach statistical 

significance (RR: 0.76, 95% 

CI: 0.57-1.01) 

Applicability Can the results be applied to my patient care?  Yes 

 Were all clinically important outcomes considered? Yes 

 Are the benefits worth the harm and costs? Yes 

 

4. Discussion 

This study showed that there was a statistically 

significant reduction in the incidence of abnormal 

transaminase of methotrexate (RR: 0.19, 95% CI: 

0.10-0.36) but the reduction in the gastrointestinal 

side effects did not reach a significant result (RR: 

0.76, 95% CI: 0.57-1.01). However, there was a 

clinically important significant reduction in 

discontinuation of methotrexate treatment, as it was 

recommended by Japan College of Rheumatology 

2016 guideline in Japan.6,7 

The precise mechanism of action of methotrexate 

has not been known yet. Methotrexate inhibits the 

enzyme dihydrofolate reductase which acts as donors 

of 1-carbon moieties in the formation of metabolic 

intermediates, resulting an effective folate deficiency. 

As a rheumatoid arthritis treatment, methotrexate 

acts via a number of intracellular pathways. 

Methotrexate is converted to polyglutamated forms, 

which are potent inhibitors to a number of folate-

dependent enzymes. This folate deficiency states may 

influence the occurrence of adverse effects, including 

gastrointestinal problems, liver toxicity, and bone 

marrow toxicity. It is then concluded that folic acid 

supplementation should be recommended in all 

patients taking methotrexate.8 This recommendation 

also supported by a meta-analysis study conducted 

by Ortiz et al in 1998.9 Japan College of 

Rheumatology 2016 guideline in Japan stated that 

folic acid supplementation is especially 

recommended for patients receiving more than 8 mg 

of MTX per week, elderly patients at higher risk of 

adverse events, or those with renal insufficiency.7 

Using a starting dose of < 7 mg per week, this 

study confirmed that low-dose folate 

supplementation has such protective effects. 

FOLVARI study conducted by Dhir et al.10 revealed 

that the use of a higher dose of folic acid (30 mg per 

week) vs. the usual dose (10 mg per week) had not 

reduced the toxicity any further. This may reinforce 

the previous theory that folic acid solely corrects the 

intracellular folate deficiency from MTX 

consumption.10,11 Studies and guidelines 

recommended a single dose of 5 mg per week be taken 

on the morning following the MTX dosing and this 

can be increased to 10 mg per week should there be 

adverse effects. This approach was necessary to 

improve patient adherence to treatment.7,8 

Notwithstanding with the above, this study still 

has some limitations as it did not validate if folate 

supplementation is more beneficial to be given on 

daily or weekly basis. In addition, there is no current 

evidence on co-administration of folic acid on the 

same day as MTX. There was no confirmation either 

if the folate should be given to all patients receiving 

methotrexate or only those showing side effects. 

5. Discussion 

Low-dose of folic acid supplementation has an 

effect in reducing gastrointestinal and liver toxicity 

side effects of methotrexate in rheumatoid arthritis 

patients. The availability and cost offered from the 

supplementation also add a positive value, and 

therefore can be recommended in clinical practice. 

We suggest other further research to study the 

frequency and timing of folic acid administration, and 

also whether the folate should be given to all patients 

receiving methotrexate or only those with side effects. 
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