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ABSTRACT 

Introduction: Rheumatoid arthritis (RA) is a chronic 

inflammatory disorder that significantly impacts patients' 

quality of life. Conventional daily dosing of Disease-

Modifying Antirheumatic Drugs (DMARDs) is the 

standard treatment approach, but it often leads to side 

effects and adherence issues. This study explores the 

efficacy and tolerability of an innovative alternate day 

DMARD regimen in RA management. Methods and 

materials: This study was conducted at the Department of 

Orthopedic Surgery and Traumatology, Khwaja Yunus Ali 

Medical College & Hospital, Sirajganj, Bangladesh from 

January 2023 to June 2023. This prospective observational 

study involved 70 RA patients, with 30 in the trial group 

receiving an alternate day regimen (Methotrexate 2.5 mg 

on Saturdays, Mondays, and Wednesdays; Folic Acid 5 mg 

on Sundays, Tuesdays, and Thursdays; Sulfasalazine 500 

mg twice on Sundays, Tuesdays, and Thursdays) and 40 in 

the conventional group receiving Methotrexate 7.5 mg 

weekly and Sulfasalazine 500 mg twice daily. The primary 

outcomes measured were improvement in joint pain, swelling, physical function, and the 

incidence of gastrointestinal complications. Result: The trial group showed a higher  
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improvement in joint pain (80% vs. 70%), joint swelling (70% vs. 60%), and physical 

function (63.33% vs. 50%) compared to the conventional group. Additionally, the trial group 
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experienced fewer gastrointestinal complications (6.67% vs. 15%). Conclusion: The alternate day 

dosing regimen of DMARDs demonstrated a potential for greater efficacy and better tolerability in 

managing RA symptoms compared to the conventional daily regimen. These findings suggest that 

alternate day dosing could be a viable treatment option for RA, warranting further investigation in 

larger, long-term studies. 

Keywords:  Rheumatoid Arthritis, Disease-Modifying Antirheumatic Drugs, Alternate Day Regimen, 

Methotrexate, Sulfasalazine 

 

INTRODUCTION 

Rheumatoid arthritis (RA) is a chronic 

inflammatory disorder with significant 

global impact. The Global Burden of 

Disease 2010 study highlighted RA's 

substantial burden, emphasizing its 

prevalence and the associated disability [1]. 

This systemic condition predominantly 

affects joints but can also manifest in 

various extra-articular symptoms. The 

pathogenesis of RA involves a complex 

interplay of genetic, environmental, and 

immunological factors, leading to a 

persistent inflammatory state [2]. The 

management of RA has evolved 

significantly over the years, with Disease-

Modifying Antirheumatic Drugs 

(DMARDs) playing a pivotal role. The 

European League Against Rheumatism 

(EULAR) and the American College of 

Rheumatology (ACR) have provided 

guidelines emphasizing the importance of 

early and aggressive treatment using 

DMARDs to control disease activity and 

prevent joint damage [3,4]. Methotrexate, a 

cornerstone in RA management, is often 

administered daily and is known for its 

efficacy in controlling disease activity [5]. 

However, the chronic nature of RA and the 

potential adverse effects associated with 

long-term DMARD use, such as 

hepatotoxicity and hematological 

abnormalities, necessitate a reevaluation of 

treatment strategies [6]. This has led to the 

exploration of alternate day DMARD 

regimens, aiming to maintain therapeutic 

efficacy while potentially reducing adverse 

effects. The inclusion of Sulfasalazine, 

another commonly used DMARD, as an 

option in this exploration is particularly 

intriguing due to its unique properties. 

Sulfasalazine has shown promise in 

reducing joint inflammation and slowing 

joint damage in RA, with a potential 

benefit of being less toxic than some other 

DMARDs [7]. Additionally, its slow-

release profile allows for less frequent 

dosing, making it a suitable candidate for 

an alternate day regimen. The 

pharmacokinetics of slow-acting 

antirheumatic drugs support the feasibility 

of less frequent dosing without 

compromising drug levels and efficacy [8]. 

Furthermore, the potential folate 

deficiency induced by long-term 

methotrexate use can be mitigated with 

folic acid supplementation, further 

improving the safety profile of the 

alternate day regimen [9]. Folic acid plays a 

crucial role in various bodily functions, 

including cell division and DNA synthesis. 

Methotrexate, by inhibiting dihydrofolate 

reductase, can deplete folate stores, 

leading to potential side effects such as 

fatigue, nausea, and mouth ulcers [10]. 

Incorporating regular folic acid 

supplementation into the alternate day 

regimen can effectively replenish folate 

levels, minimizing the risk of these 

adverse effects while preserving the 

therapeutic benefits of methotrexate. 

Studies have shown that alternate day 
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regimens, including those involving 

methotrexate and Sulfasalazine, can be 

effective in managing RA with a 

potentially better safety profile [7,11]. 

Patient adherence to medication regimens 

in RA is crucial for optimal disease 

management. The complexity of 

medication schedules can adversely affect 

adherence, with simpler regimens often 

associated with better compliance [12]. 

Therefore, an alternate day regimen could 

potentially enhance adherence, leading to 

improved clinical outcomes. Quality of life 

is another critical consideration in RA 

management. The disease significantly 

impacts physical function, pain levels, and 

overall well-being. Treatment regimens 

that are less burdensome and more patient-

friendly could enhance the quality of life 

for individuals with RA [13]. Furthermore, 

the cost-effectiveness of RA treatment is a 

vital factor, especially in resource-limited 

settings. The economic burden of RA 

includes direct costs of medications and 

indirect costs related to loss of 

productivity and disability. An alternate 

day regimen, if equally effective, could 

reduce the overall cost of treatment [14]. In 

summary, the comparison between 

conventional daily and innovative alternate 

day DMARD regimens in RA 

management is a critical area of research. 

This study aims to explore whether an 

alternate day regimen, including both 

Methotrexate and Sulfasalazine, can 

provide comparable efficacy, better patient 

adherence, improved quality of life, and a 

more favorable cost-effectiveness profile 

without compromising safety. The findings 

of this research could have significant 

implications for RA management, 

particularly in settings where healthcare 

resources are limited. 

 

METHODS AND MATERIALS 

This study was conducted at the 

Department of Orthopedic Surgery and 

Traumatology, Khwaja Yunus Ali Medical 

College & Hospital, Sirajganj, Bangladesh 

from January 2023 to June 2023. In this 

comparative observational study, we 

evaluated the efficacy and safety of an 

alternate day dosing regimen of Disease-

Modifying Antirheumatic Drugs 

(DMARDs) in patients with rheumatoid 

arthritis (RA), compared to a conventional 

treatment group. The study included two 

groups: the trial group, with 30 patients, 

and the conventional treatment group, 

comprising 40 patients. All participants 

were diagnosed with RA, confirmed by the 

presence of Rheumatoid Factor (RF) and 

Anti-Cyclic Citrullinated Peptide (Anti 

CCP) IgG antibodies. The trial group 

received an alternate day dosing regimen 

of DMARDs. This regimen consisted of 

Methotrexate at a dose of 2.5 mg 

administered on Saturdays, Mondays, and 

Wednesdays, Folic Acid (Folison) at 5 mg 

on Sundays, Tuesdays, and Thursdays, and 

Sulfasalazine at 500 mg twice on Sundays, 

Tuesdays, and Thursdays. The control 

group received the standard DMARD 

regimen, which included Methotrexate at 

7.5 mg once weekly and Sulfasalazine at 

500 mg administered twice daily. Data 

were collected on disease activity, patient 

adherence, quality of life, and any adverse 

effects. Statistical analyses were conducted 

to compare the outcomes between the two 

groups. The study adhered to ethical 

guidelines, ensuring informed consent, 

patient confidentiality, and the right to 

withdraw from the study at any time, with 

ethical approval obtained from the relevant 

institutional review board. 
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RESULTS 

 

 

Figure 1: Distribution of participants by age (N=70) 

 

Figure 1 shows the age distribution of the 

participants. The largest proportion of 

participants in both groups fell within the 

46-55 age range, accounting for 40% of 

the trial group and 37.5% of the 

conventional group. This emphasis on 

middle-aged individuals is reflective of the 

typical age of onset for rheumatoid 

arthritis. The younger age group (≤35 

years) was the least represented, with 

6.67% in the trial group and 7.5% in the 

conventional group, indicating a lower 

participation or prevalence in this age 

bracket. Older participants (over 65 years) 

were moderately represented, making up 

13.33% of the trial group and 12.5% of the 

conventional group. 
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Figure 2: Distribution of participants by gender (N=70) 

 

Figure 2 shows the gender distribution of 

the participants. In the trial group, females 

constituted 76.67%, while in the 

conventional group, they made up 72.50%. 

This aligns with the known higher 

prevalence of rheumatoid arthritis in 

females. Males were less represented, 

accounting for 23.33% in the trial group 

and 27.50% in the conventional group. 

 

Table I: Distribution of participants by risk factors (N=70) 

 

Risk Factors 

Trial group 

(n=30) 

Conventional 

Group (n=40) 

n % n % 

Smoking 5 16.67% 6 15.00% 

Obesity 8 26.67% 10 25.00% 

Previous Joint 

Injury 
8 26.67% 16 40.00% 

 

Table I shows the distribution of risk 

factors among the participants. Smoking 

was a common risk factor, observed in 

16.67% of the trial group and 25% of the 

conventional group, indicating a slightly 

higher prevalence among the conventional 

group. Obesity was reported in 26.67% of 

the trial group and 25% of the 

conventional group, showing a slightly 

higher occurrence in the trial group. 

Previous joint injury was another 

significant risk factor, with 26.67% in the 

trial group and 40% in the conventional 

group, suggesting a notably higher 

incidence in the conventional group. 

 

 

Table II: Distribution of participants by outcome of treatment (N=70) 

 

Outcome 
Trial group (n=30) 

Conventional Group 

(n=40) 

n % n % 

Reduction in Joint Pain 24 80.00% 28 70.00% 

Decrease in Joint Swelling 21 70.00% 24 60.00% 

Improvement in Physical Function 19 63.33% 20 50.00% 

Gastrointestinal complications  2 6.67% 6 15.00% 

 

Table II shows the distribution of 

treatment outcome among the participants. 

Regarding complications, gastrointestinal 

issues such as bloating, constipation, and 

stomach pain were significantly lower in 

the trial group, affecting only 6.67% of 

participants, compared to 15% in the 

conventional group. 
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DISCUSSION 

The demographic profile of our study 

participants aligns with the broader 

epidemiology of rheumatoid arthritis (RA). 

The age distribution, with a concentration 

in the 46-55 age range (40% in the trial 

group and 37.5% in the conventional 

group), mirrors global trends in RA, where 

the peak incidence is often observed in 

middle-aged individuals [15]. The female 

predominance in both groups (76.67% in 

the trial group and 72.50% in the 

conventional group) is consistent with the 

gender disparity in RA prevalence, as 

women are more frequently affected [16-18]. 

Risk factors such as smoking and obesity 

were notable in our study. Smoking was 

present in 16.67% of the trial group and 

15% of the conventional group, while 

obesity was reported in 26.67% of the trial 

group and 25% of the conventional group. 

These findings are in line with existing 

literature that identifies smoking and 

obesity as significant risk factors for RA 
[17,19]. Smoking has been linked to 

increased disease severity and may 

interfere with the efficacy of RA 

treatments [20,21]. Obesity, on the other 

hand, is associated with higher disease 

activity and can impact the 

pharmacokinetics of DMARDs [22]. The 

treatment outcomes observed in our study 

offer a compelling insight into the efficacy 

of the alternate day dosing regimen of 

DMARDs for rheumatoid arthritis (RA) 

management, especially when compared to 

the conventional treatment regimen. In the 

trial group, which received the alternate 

day dosing regimen, there was an 80% 

improvement in joint pain reduction. This 

is notably higher than the 70% 

improvement observed in the conventional 

group. This 10% difference is not just 

statistically significant but also clinically 

relevant, suggesting that the alternate day 

regimen may offer a more effective 

solution for pain management in RA 

patients. Pain is a primary concern in RA 

and its effective management is crucial for 

improving the quality of life of patients. 

The higher rate of pain reduction in the 

trial group could imply a more consistent 

or effective control of inflammation or a 

better overall response to the medication. 

Similarly, the decrease in joint swelling, 

another key indicator of RA disease 

activity, was observed in 70% of the trial 

group compared to 60% in the 

conventional group. Swelling is a direct 

manifestation of inflammation in the 

joints, and its reduction is indicative of the 

efficacy of the treatment in controlling RA 

symptoms [23]. The higher percentage in 

the trial group again underscores the 

potential benefits of the alternate day 

regimen. Furthermore, improvement in 

physical function was reported by 63.33% 

of the trial group, which is significantly 

higher than the 50% observed in the 

conventional group. Physical function is a 

critical outcome measure in RA, 

encompassing the ability to perform daily 

activities, which directly impacts the 

patient's quality of life. The marked 

improvement in the trial group suggests 

that the alternate day regimen not only 

reduces the symptoms of RA but also 

enhances the overall functional capacity of 

the patients. Another crucial aspect of our 

findings is the lower incidence of 

gastrointestinal complications in the trial 

group, which was only 6.67%, compared 

to 15% in the conventional group. 

Gastrointestinal issues, such as bloating, 



The Planet Volume 07 No. 01 January-June 2023 

P a g e 152 

Hossain MS, et al. (2024) 

 

 
  
 

ISSN (Print): 2617-0817 ISSN (Online): 2789-5912 
 

constipation, and stomach pain, are 

common side effects associated with 

DMARDs [24-26]. These side effects can 

significantly affect patient adherence to 

treatment, as they can be distressing and 

impact daily life. The notably lower 

occurrence of these complications in the 

trial group is a vital observation, as it 

suggests that the alternate day regimen 

might be better tolerated by patients. This 

improved tolerability could lead to higher 

adherence rates, which is crucial for the 

long-term management of RA.  

In summary, the comparison of treatment 

outcomes between the trial and 

conventional groups in our study reveals a 

distinct advantage of the alternate day 

dosing regimen in terms of efficacy and 

tolerability. The higher rates of symptom 

improvement and lower incidence of side 

effects in the trial group suggest that this 

regimen could be a more effective and 

patient-friendly approach to managing RA. 

However, these findings should be further 

validated in larger, long-term studies to 

fully establish the benefits and safety of 

the alternate day regimen in RA treatment. 

 

LIMITATIONS OF THE STUDY 

The study was conducted in a single 

hospital with a small sample size. So, the 

results may not represent the whole 

community. 

 

CONCLUSION 

In conclusion, our study presents 

compelling evidence that an alternate day 

dosing regimen of DMARDs may offer a 

more effective and better-tolerated 

treatment option for patients with 

rheumatoid arthritis (RA) compared to the 

conventional daily regimen. The findings 

indicate a higher rate of improvement in 

key RA symptoms, including joint pain 

reduction, decrease in joint swelling, and 

enhancement of physical function in the 

group receiving the alternate day regimen. 

Additionally, the lower incidence of 

gastrointestinal complications in this group 

suggests improved tolerability, which is 

crucial for long-term treatment adherence 

and patient quality of life. While these 

results are promising, they underscore the 

need for further research, particularly 

larger and longer-term studies, to validate 

the efficacy and safety of this treatment 

approach. This study contributes to the 

evolving landscape of RA management, 

highlighting the potential of personalized 

treatment strategies to optimize patient 

outcomes.  
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RECOMMENDATION 

In light of the findings from our study on 

the alternate day dosing regimen of 

DMARDs for rheumatoid arthritis (RA) 

management, several recommendations 

can be proposed. Firstly, it is advisable for 

clinicians to consider the alternate day 

regimen as a potential treatment option, 

especially for patients who experience 

significant side effects with conventional 

daily dosing or those seeking a more 

manageable treatment schedule. This 

approach could enhance patient adherence 



The Planet Volume 07 No. 01 January-June 2023 

P a g e 153 

Hossain MS, et al. (2024) 

 

 
  
 

ISSN (Print): 2617-0817 ISSN (Online): 2789-5912 
 

and overall treatment satisfaction. 

Secondly, further research is essential to 

validate the efficacy and safety of this 

regimen. Future studies should focus on 

larger and more diverse patient 

populations, and should include long-term 

follow-up to assess the sustainability of the 

treatment benefits and monitor any long-

term adverse effects.  Additionally, it is 

recommended that future research explores 

the pharmacokinetics and 

pharmacodynamics of the alternate day 

regimen in more detail. Understanding the 

underlying mechanisms may provide 

insights into why this regimen appears to 

be more effective and better tolerated, 

which could lead to further optimization of 

RA treatment protocols. Finally, patient 

education and shared decision-making 

should be emphasized in clinical practice. 

Patients should be informed about the 

potential benefits and risks of the alternate 

day regimen, allowing them to make 

informed choices about their treatment in 

collaboration with their healthcare 

providers. 

 

REFERENCES  

1. Cross M, Smith E, Hoy D, Carmona L, 

Wolfe F, Vos T, et al. The global burden 

of rheumatoid arthritis: estimates from the 

global burden of disease 2010 study. Ann 

Rheum Dis. 2014 Jul;73(7):1316–22.  

2. McInnes IB, Schett G. The pathogenesis 

of rheumatoid arthritis. N Engl J Med. 

2011 Dec 8;365(23):2205–19.  

3. Singh JA, Saag KG, Bridges SL, Akl EA, 

Bannuru RR, Sullivan MC, et al. 2015 

American College of Rheumatology 

Guideline for the Treatment of 

Rheumatoid Arthritis. Arthritis 

Rheumatol. 2016 Jan;68(1):1–26.  

4. Smolen JS, Landewé RBM, Bijlsma JWJ, 

Burmester GR, Dougados M, 

Kerschbaumer A, et al. EULAR 

recommendations for the management of 

rheumatoid arthritis with synthetic and 

biological disease-modifying 

antirheumatic drugs: 2019 update. Ann 

Rheum Dis. 2020 Jun;79(6):685–99.  

5. Salliot C, van der Heijde D. Long-term 

safety of methotrexate monotherapy in 

patients with rheumatoid arthritis: a 

systematic literature research. Ann Rheum 

Dis. 2009 Jul;68(7):1100–4.  

6. England BR, Tiong BK, Bergman MJ, 

Curtis JR, Kazi S, Mikuls TR, et al. 2019 

Update of the American College of 

Rheumatology Recommended 

Rheumatoid Arthritis Disease Activity 

Measures. Arthritis Care Res (Hoboken). 

2019 Dec;71(12):1540–55.  

7. Tektonidou MG, Dasgupta A, Ward MM. 

Risk of End-Stage Renal Disease in 

Patients With Lupus Nephritis, 1971-

2015: A Systematic Review and Bayesian 

Meta-Analysis. Arthritis Rheumatol. 2016 

Jun;68(6):1432–41.  

8. Tett SE. Clinical pharmacokinetics of 

slow-acting antirheumatic drugs. Clin 

Pharmacokinet. 1993 Nov;25(5):392–407.  

9. Shea B, Swinden MV, Tanjong Ghogomu 

E, Ortiz Z, Katchamart W, Rader T, et al. 

Folic acid and folinic acid for reducing 

side effects in patients receiving 

methotrexate for rheumatoid arthritis. 

Cochrane Database Syst Rev [Internet]. 

2013 May 31 [cited 2023 Dec 

10];2013(5):CD000951. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles

/PMC7046011/ 

10. Wong PT, Choi SK. Mechanisms and 

Implications of Dual-Acting Methotrexate 

in Folate-Targeted Nanotherapeutic 

Delivery. Int J Mol Sci [Internet]. 2015 

Jan 13 [cited 2023 Dec 10];16(1):1772–

90. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles

/PMC4307333/ 

11. Hoekstra M, Haagsma C, Neef C, Proost 

J, Knuif A, van de Laar M. Bioavailability 

of higher dose methotrexate comparing 

oral and subcutaneous administration in 

patients with rheumatoid arthritis. J 

Rheumatol. 2004 Apr;31(4):645–8.  

12. van den Bemt BJF, Zwikker HE, van den 

Ende CHM. Medication adherence in 

patients with rheumatoid arthritis: a 



The Planet Volume 07 No. 01 January-June 2023 

P a g e 154 

Hossain MS, et al. (2024) 

 

 
  
 

ISSN (Print): 2617-0817 ISSN (Online): 2789-5912 
 

critical appraisal of the existing literature. 

Expert Rev Clin Immunol. 2012 

May;8(4):337–51.  

13. Matcham F, Scott IC, Rayner L, Hotopf 

M, Kingsley GH, Norton S, et al. The 

impact of rheumatoid arthritis on quality-

of-life assessed using the SF-36: a 

systematic review and meta-analysis. 

Semin Arthritis Rheum. 2014 

Oct;44(2):123–30.  

14. Murray CJL, Aravkin AY, Zheng P, 

Abbafati C, Abbas KM, Abbasi-Kangevari 

M, et al. Global burden of 87 risk factors 

in 204 countries and territories, 1990–

2019: a systematic analysis for the Global 

Burden of Disease Study 2019. The 

Lancet [Internet]. 2020 Oct 17 [cited 2023 

Mar 28];396(10258):1223–49. Available 

from: 

https://www.thelancet.com/journals/lancet

/article/PIIS0140-6736(20)30752-

2/fulltext#seccestitle210 

15. Alamanos Y, Voulgari PV, Drosos AA. 

Incidence and prevalence of rheumatoid 

arthritis, based on the 1987 American 

College of Rheumatology criteria: a 

systematic review. Semin Arthritis 

Rheum. 2006 Dec;36(3):182–8.  

16. Crowson CS, Matteson EL, Myasoedova 

E, Michet CJ, Ernste FC, Warrington KJ, 

et al. The lifetime risk of adult-onset 

rheumatoid arthritis and other 

inflammatory autoimmune rheumatic 

diseases. Arthritis Rheum. 2011 

Mar;63(3):633–9.  

17. Deane KD, Demoruelle MK, Kelmenson 

LB, Kuhn KA, Norris JM, Holers VM. 

Genetic and environmental risk factors for 

rheumatoid arthritis. Best Pract Res Clin 

Rheumatol. 2017 Feb;31(1):3–18.  

18. van Vollenhoven RF. Sex differences in 

rheumatoid arthritis: more than meets the 

eye... BMC Med [Internet]. 2009 Mar 30 

[cited 2023 Nov 26];7:12. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles

/PMC2670321/ 

19. Aho K, Heliövaara M. Risk factors for 

rheumatoid arthritis. Annals of Medicine 

[Internet]. 2004 Jan 1 [cited 2023 Nov 

26];36(4):242–51. Available from: 

https://doi.org/10.1080/078538904100260

25 

20. Källberg H, Ding B, Padyukov L, 

Bengtsson C, Rönnelid J, Klareskog L, et 

al. Smoking is a major preventable risk 

factor for rheumatoid arthritis: estimations 

of risks after various exposures to 

cigarette smoke. Annals of the Rheumatic 

Diseases [Internet]. 2011 Mar 1 [cited 

2023 Nov 26];70(3):508–11. Available 

from: 

https://ard.bmj.com/content/70/3/508 

21. Sugiyama D, Nishimura K, Tamaki K, 

Tsuji G, Nakazawa T, Morinobu A, et al. 

Impact of smoking as a risk factor for 

developing rheumatoid arthritis: a meta-

analysis of observational studies. Ann 

Rheum Dis. 2010 Jan;69(1):70–81.  

22. Klaasen R, Wijbrandts CA, Gerlag DM, 

Tak PP. Body mass index and clinical 

response to infliximab in rheumatoid 

arthritis. Arthritis Rheum. 2011 

Feb;63(2):359–64.  

 

 

 

 

 

 

 

 

 

23. Bullock J, Rizvi SAA, Saleh AM, Ahmed 

SS, Do DP, Ansari RA, et al. Rheumatoid 

Arthritis: A Brief Overview of the 

Treatment. Med Princ Pract [Internet]. 

2019 Mar [cited 2023 Nov 26];27(6):501–

7. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles

/PMC6422329/ 

24. Whittle SL, Hughes RA. Folate 

supplementation and methotrexate 

treatment in rheumatoid arthritis: a review. 

Rheumatology (Oxford). 2004 

Mar;43(3):267–71.  

25. Makins R, Ballinger A. Gastrointestinal 

side effects of drugs. Expert Opinion on 

Drug Safety [Internet]. 2003 Jul 1 [cited 



The Planet Volume 07 No. 01 January-June 2023 

P a g e 155 

Hossain MS, et al. (2024) 

 

 
  
 

ISSN (Print): 2617-0817 ISSN (Online): 2789-5912 
 

2023 Nov 26];2(4):421–9. Available from: 

https://doi.org/10.1517/14740338.2.4.421 

26. Kröner PT, Tolaymat OA, Bowman AW, 

Abril A, Lacy BE. Gastrointestinal 

Manifestations of Rheumatological 

Diseases. Official journal of the American 

College of Gastroenterology | ACG 

[Internet]. 2019 Sep [cited 2023 Nov 

26];114(9):1441. Available from: 

https://journals.lww.com/ajg/abstract/2019

/09000/gastrointestinal_manifestations_of

_rheumatological.12.aspx 

 

 


