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Abstract 

Background 

          Rheumatoid Arthritis (RA) is a chronic, inflammatory autoimmune disorder, 

primarily affects small joints of hands, wrists, and feet in early stages and larger joints 

in advanced stages as well as many systemic manifestations and comorbidities. The 

estimated global prevalence of RA ranges from 0.4 to 1.1%. Inappropriately managed 

RA can lead to bone erosions, cartilage destruction, irreversible disability, loss of 

productivity, impairment of quality of life (QOL), and high mortality rates. 

Pathogenesis of RA is complex and generally involves activation of elements of both 

innate and adaptive immunity under influence of several cytokines and inflammatory 

mediators. Despite of sticking to guidelines treatments, many RA patients have many 

unmet needs in many disease areas including fatigue, pain, and stiffness suggesting the 

need for additional therapeutic options for RA management. Numerous preclinical and 

clinical studies reported metformin‟s anti-inflammatory and immunomodulatory actions 

with its potential benefits for ameliorating RA activity.  

Aim of the study  

          The aim of the study was to evaluate efficacy and safety of adjunctive metformin 

use to conventional synthetic disease modifying anti-rheumatic drugs (csDMARDs) in 

patients with RA. 

Patients and methods 

          This was a prospective, randomized, placebo-controlled study carried on patients 

with established RA presented to Rheumatology and Immunology Unit, Al-Zahraa 

University Hospital, Cairo, Egypt. The study protocol was revised, approved by 

Research Ethics Committee of Experimental and Clinical Studies of Faculty of 

Pharmacy, Ain Shams University. Adult RA patients (18 years or older) with moderate 

or high disease activity identified as disease activity score of 28 joints based on C-

reactive protein levels (DAS-28-CRP) >3.2 and received stable regimen of csDMARDs 

for at least three months before the study were enrolled. Exclusion criteria were known 

metformin hypersensitivity, diabetes mellitus, heart failure, history of alcohol abuse, 
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severe anemia, impairment of kidney function, elevated liver transaminases, pregnancy 

or lactation, and the use of biologic disease modifying anti-rheumatic drugs 

(bDMARDs). Using sequence generator software, patients were simply randomized to 

receive either metformin 850 mg twice daily (n=33) or placebo twice daily (n=33) in 

addition to their stable anti-rheumatic regimen and were followed-up for the following 

six months. Serum C-reactive protein (CRP) and DAS-28-CRP were the primary 

efficacy outcomes of metformin use that were evaluated at baseline and then every three 

months. Secondary outcomes included serum adiponectin level which was assessed at 

baseline and after six months as well as QOL of RA patients which was evaluated at 

baseline and then every three months. Patients were instructed to report any adverse 

effects occurred during the study. 

Results 

          From October 2018 to March 2020, 97 patients were screened for eligibility and 

66 patients were enrolled. The mean age of enrolled RA patients (±S.D.) was 51.1 

(±8.5) years with disease duration ranged from 4 to 20 years. Females represented the 

majority of study population (96.5%). Around 49 (81.6%) patients were receiving 

prednisolone. Only 60 patients completed the study where dropouts were due to 

intolerance to metformin gastrointestinal (GI) side effects (n=3) and non-compliance to 

the study protocol (n=3) in the control group. Metformin significantly decreased CRP 

levels and DAS-28-CRP after six months compared to the control group (P-

value<0.001). Metformin also significantly improved QOL of patients of the metformin 

group after three (p-value=0.006) and six months (p-value<0.001) compared to the 

control group. Evaluation of serum adiponectin levels between the study groups 

revealed significant difference at baseline where metformin group had higher levels 

compared to the control group (p-value <0.001). The median percent change of serum 

adiponectin levels from baseline was -63.49% in the metformin group compared to 

92.40% in the control group (p-value<0.001). There were no serious adverse events 

associated with metformin use during the entire study duration. Most of reported side 

effects were GI related mainly nausea, abdominal pain, and diarrhea that were mild to 

moderate in the majority of metformin users and required no specific intervention. 
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Conclusion 

          The findings of this study support the anti-inflammatory roles of metformin in 

RA patients in the form of reducing CRP, disease activity, and serum levels of 

adiponectin. These actions were accompanied by improved QOL along with high safety 

profile associated with metformin use. Therefore, metformin is suggested to be used as 

an add-on therapeutic option to csDMARDs in RA patients who need further disease 

control.


