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RESUMO

Introdugao: A artrite psoriasica (APSO) e a artrite reumatoide (AR) sdo doencas
inflamatérias, cronicas e autoimunes. A artrite psoriasica € uma espondiloartrite
relacionada a psoriase que acomete o sistema musculoesquelético e € negativa para o
fator reumatoide, enquanto a artrite reumatoide afeta a membrana sinovial das
articulagbes periféricas e se caracteriza por uma poliartrite, aditiva, simétrica em
pequenas e grandes articulagdes. Ambas possuem como opcéao terapéutica o uso de
metotrexato (MTX), um medicamento seguro, eficaz e de baixo custo, mas que possui
alguns efeitos colaterais, sendo o mais frequente relacionado a alteragbes
gastrointestinais.

Objetivo: Comparar os efeitos adversos gastrointestinais do metotrexato em pacientes
com artrite psoriasica e artrite reumatoide.

Métodos: Este é um estudo observacional analitico transversal de pacientes com
artrite psoriasica e artrite reumatoide em uso de metotrexato. A coleta de dados foi
feita a partir da analise de prontuarios e aplicagdo do questionario MISS (Methotrexate
Intolerance Severity Score).

Resultados: Estudaram 112 pacientes, sendo 67 com AR e 45 com APSO. O grupo de
pacientes com APSO demonstrou mais intolerdncia gastrointestinal quando
comparado ao grupo da AR ( p=0.007). Dos pacientes que nao toleraram o MTX (37
pacientes com MISS= 6 pontos) 62% possuiam APSO. Os resultados também
apontaram que individuos com MISS qualitativo positivo tém quase quatro vezes mais
chances de néo tolerar o MTX (p=0,0009). O indice de massa corporal (IMC) médio
do grupo com intolerancia gastrointestinal ao MTX foi maior do que o IMC dos que
toleram o MTX (p=0,002). As variaveis que analisaram idade, sexo, fumo, uso de acido
félico e via de administragdo de acido félico, e valor corpuscular médio (VCM) no
hemograma ndo foram estatisticamente relevantes para a tolerabilidade
gastrointestinal ao MTX.

Conclusao: Pacientes com APSO apresentaram mais intolerancia ao MTX que
pacientes com AR e valores mais elevados de IMC foram encontrados nos pacientes
com mais efeitos gastrointestinais relacionados a medicagdo. Porém, ndo houve
associacdo entre essas manifestacbes e os valores do VCM, a dose e via de
administracdo do MTX e ao uso de acido fdlico.

Palavras chaves: Artrite Reumatoide, Artrite Psoriasica, Metotrexato.

ABSTRACT



Introduction: Psoriatic arthritis (PsA) and rheumatoid arthritis (RA) are chronic,
inflammatory, autoimmune diseases. Psoriatic arthritis is a type of spondyloarthritis
associated with psoriasis that affects the musculoskeletal system and is negative for
rheumatoid factor, whereas rheumatoid arthritis affects the synovial membrane of
peripheral joints and is characterized by an additive, symmetrical polyarthritis involving
both small and large joints. Methotrexate (MTX) is a safe, effective, and low-cost
treatment option for both conditions; however, it can lead to side effects, the most
common of which are gastrointestinal disturbances.

Objective: To compare the gastrointestinal adverse effects of methotrexate in patients
with psoriatic arthritis and rheumatoid arthritis.

Methods: This is a cross-sectional, observational analytical study of patients with
psoriatic arthritis and rheumatoid arthritis who were undergoing methotrexate
treatment. Data collection was carried out through medical chart reviews and
administration of the MISS (Methotrexate Intolerance Severity Score) questionnaire.

Results: A total of 112 patients were studied, including 67 with RA and 45 with PsA.
The PsA group demonstrated significantly greater gastrointestinal intolerance
compared to the RA group (p = 0.007). Among the patients who did not tolerate MTX
(37 patients with MISS = 6 points), 62% had PsA. The results also indicated that
individuals with a positive qualitative MISS score were nearly four times more likely to
experience MTX intolerance (p = 0.0009). The average body mass index (BMI) of the
group with gastrointestinal intolerance to MTX was higher than that of the group that
tolerated MTX (p = 0.002). Variables such as age, sex, smoking status, folic acid use
and route of administration, and mean corpuscular volume (MCV) in blood tests were
not statistically significant in relation to gastrointestinal tolerability of MTX.

Conclusion: Patients with PsA showed greater intolerance to MTX than patients with
RA, and higher BMI values were found in patients with more gastrointestinal side
effects related to the medication. However, no association was found between these
manifestations and MCV values, MTX dose or administration route, or folic acid use.

Keywords: Rheumatoid Arthritis, Psoriatic Arthritis, Methotrexate.

Introduction

Psoriatic arthritis (PsA) is an inflammatory joint disease associated with skin psoriasis
that is negative for rheumatoid factor. * It has several classification systems, with the
most commonly used currently being the CASPAR criteria. 2 The prevalence of PsA in
the general population ranges from 0.1% to 1%, while among those with psoriasis,
between 8% to 42%. It occurs in individuals of all ages, with a peak incidence in
middle age, around 40-50 years, affecting similarly both sexes." Although its etiology
is not fully understood, it is known to be a multifactorial disease, in which the presence
of genes such as HLA-B27, HLA-B38, HLA-B39, and HLA-B08, along with
environmental factors, leads to the release of pro-inflammatory cytokines and,
consequently, to the clinical manifestations of the disease.?

Rheumatoid arthritis (RA) is a systemic autoimmune disease that presents with
symmetrical polyarthritis affecting both small and large joints, which can lead to
periarticular damage and systemic inflammation with extra-articular manifestations.* Its
prevalence varies according to ethnic characteristics; it is estimated to affect
approximately 1% of the global population.® RA prevalence increases with aging, and
this disease has a female-to-male ratio of approximately 3:1. Although its
pathogenesis is not completely known, individuals with the “shared epitope,” including



HLA genotypes such as HLA-DR4 or HLA-DRB1, have a higher risk of having RA and
of developing a more severe disease. The disease is also associated with
environmental risk factors, including smoking and obesity. *

Both diseases have methotrexate (MTX) as the first-line treatment due to its safety,
efficacy, and low cost.® MTX is an antimetabolite, antiproliferative, and anti-
inflammatory agent that acts as an antagonist of dihydrofolate reductase, inhibiting folic
acid synthesis.” Among its adverse effects, gastrointestinal symptoms are the most
frequent, especially nausea, diarrhea, vomiting, and abdominal pain.® This intolerance
can be assessed using the Methotrexate Intolerance Severity Score (MISS), in which a
score equal to or greater than 6 is required for the patient to be considered intolerant to
MTX.® Other factors may be associated with the presence of these adverse effects,
such as folic acid supplementation and mean corpuscular volume (MCV).® Although
gastrointestinal intolerance occurs in both PsA and RA, few studies have compared the
prevalence and characteristics of these adverse effects between the diseases.

This study aimed to compare the gastrointestinal adverse effects of methotrexate in
patients with psoriatic arthritis and rheumatoid arthritis; to analyze whether the dose
and administration route influence the occurrence of gastrointestinal adverse effects;
and to investigate whether elevated MCV is associated with MTX-related
gastrointestinal side effects.

Methods

Study Design: This research is a cross-sectional, analytical, observational study.

Ethical Aspects: The study was approved by the Human Research Ethics Committee
(CEP) of the Mackenzie Evangelical University Hospital (HUEM) — Mackenzie
Evangelical College of Parana (FEMPAR), under approval number 6.666.667. All
participants signed an informed consent form.

Participants: The total sample consisted of 112 patients—45 with PsA and 67 with
RA—attending to the Rheumatology outpatient clinic at HUEM. This was a
convenience sample that included all patients using MTX for RA or PsA who met the
inclusion and exclusion criteria, agreed to participate in the study, and attended the
rheumatology clinic from March 2024 to March 2025.

Inclusion Criteria: Patients of both sexes, aged 18 years or older, diagnosed with
psoriatic arthritis (based on CASPAR criteria) or rheumatoid arthritis (according to the
2010 classification criteria of the European League Against Rheumatism and the
American College of Rheumatology) were included, provided they complied, signing
the informed consent form.

Exclusion Criteria: Patients using non-steroidal anti-inflammatory drugs (NSAIDs) or
other medications that could cause gastrointestinal adverse effects, as well as those
diagnosed with inflammatory bowel disease, were excluded.

Data collection: The following data were collected from medical records or through
patient interviews:

(a) Demographic and anthropometric data: age, age at disease onset, sex, race,
smoking status, weight and height for body mass index (BMI) calculation.



(b) Laboratory data: white blood cell count, mean corpuscular volume (MCV),
hematocrit, and platelet count.

(c) Clinical data: gastrointestinal manifestations and concurrent medication use,
including folic acid.

(d) Application of the MISS questionnaire to assess intolerance and gastrointestinal
adverse effects related to methotrexate in PsA and RA patients °. This questionnaire
has 12 questions. In the absence of symptoms, a score of 0 is assigned, and in the
presence of symptoms, scores range from 1 (mild) to 3 (severe). The maximum score
is 36 (indicating severe gastrointestinal intolerance to MTX), and the minimum is 0 (no
Gl adverse effects). A score 26 indicates MTX intolerance.

Statistical Analysis: Data were collected and stored in a Microsoft Excel spreadsheet.
Statistical analyses were performed using GraphPad Prism version 8.0.0 for Windows
(GraphPad Software, San Diego, California, USA). Results were expressed as means,
medians, minimum and maximum values, and standard deviations (quantitative
variables), or as frequencies and percentages (qualitative variables). Inferential
analysis used Chi-square and Fisher’s exact tests for categorical data, and Student’s t-
test or Mann—Whitney test for numerical data. A p-value <0.05 was considered
statistically significant.

Results

Sample Analysis: The total sample consisted of 112 patients: 45 with psoriatic arthritis
and 67 with rheumatoid arthritis. In both disease groups; the majority were female and
of Caucasian ethnicity. Regarding BMI, both groups had a mean value above the ideal
weight range: RA patients were classified as overweight, while PsA patients had class |

obesity.

Table 1 — Description of the Studied Sample

TOTAL Rheumatoid Psoriatic
arthritis arthritis
Number 112 67 45
Female gender 82/112 57/67 20/45
Ethnic background
Caucasians 99/112 59/67 40/45
Afrodescendent 12/112 7167 5/45
Asian 1/112 1/67 0
Age- years - mean (SD) 57.6(11.5) 58.9 (12.3) 55.5(10.2)
Age at diagnosis —years -mean (SD) 46.8 (11.7) 46.5 (12.2) 47.4 (11.2)
Tobacco exposure — n 71112 7167 0
BMI- mean (SD) — Kg/m? 29.2(5.7) 27.9 (5.3) 31.0 (5.8)
Leucocytes— n/mm3 — median (IQR) 6.960 6240 7250

MCV —fl - median - (IQR)

(5575-8515)
89.4

(5350-8280)
90.1

(5985-9070)
88.4

(86.0-93.0) (87.0-93.0) (84.2-92.7)
Hematocrite — % - median (IQR) 40.5 40.0 42.9

(38.1-43.6) (38.1-41.6) (38.5-45.9)
Platelets - n/mm3 — median (IQR) 231.950 226.200 234.000

(194.375- (184.000- (197.500-

279.375 291.000) 262.900)
Not using folic acid— (n) 9/110 3/65 6/45



MTX dose - mg/week — median (IQR) 20.0 20.0 15.0
(15.0-25.0) (15.0-25.0) (15.0-25.0)
Administration route

Oral 99/112 60/67 39/45
Subcutaneous 13/112 7/67 6/45
Treatment

Anti TNF 22/112 10/67 12/45
Secuquinumab 16/112 0 16/45
Risanquizumab 2/112 0 2/45
iJak 7/112 7167 0
Leflunomide 28/112 22/67 6/45
Hidroxicloroquin 5/112 5/67 0
Sulfassalazin 2/112 2/67 0
Tocilizumab 2/112 2/67 0
Rituximab 5/112 5167 0
Prednisone 22/112 20/67 2/45

N= number; BMI= body mass index, VCM=mean corpuscular volume; TNF= tumoral necrosis factorl; iJAK-
JAK inhibitor; SD= standard deviation; IQR= interquartile range.

MISS Score Comparison: Comparison of MISS scores between RA and PsA patients
revealed a statistically significant difference between the two groups. See figure 1.

Figure 1 — Comparison of MISS values between rheumatoid arthritis (RA) and psoriatic
arthritis (PsA) patients
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RA: median MISS = 2.0 (0.0-5.0); PsA: median MISS = 6.0 (0.0-23.0); p = 0.007

In the RA group, 14/67 (20.8%) patients were intolerant to MTX, while in the PsA group,
23/45 (51.1%) were intolerant (p = 0.0009).

Comparison of MTX tolerant and intolerant patients with RA and PsA: The
comparison between the two groups is shown in Table 2. The only observed significant
difference was in BM; higher BMI was associated with greater intolerance.

Table 2 — Comparison Between MTX-Tolerant and Intolerant Patients



MISS<6 MISS 2 6 P

N 75 37
Age (years) 59.8 (10.9) 55.1 ((12.5) 0.1
Females (n) 27137 20/75 0.96
Caucasian ethnic background- (n)  3/37 9/74 0.74
Smokers— (n) 1/37 6/75 0.42
BMI- Kg/m2 — mean +SD 27.7(24.2-30.8)  30.8 (28.3-34.8) 0.002
Not using folic acid (n) 4/37 5/74 0.47
Dose -mg/semana 15 (15-21.2) 20 (15-25) 0.32
Subcutaneous administration (n) 5/37 8/75 0.65
Hematocrit (%) 40.6 (39.1-43.1) 40.3 (37.3-43.8) 0.38
Leukocytes — n/mL — median (IQR) 7060 6900 0.72
(5540-8836) (5620-8250)
Platelets — n/mL-median (IQR) 237.400 228.900 0.36
(195.700- (193.200-
289.800) 275.000)
MCV — fl — median (IQR) 88.5 (84.7-92.5) 89.4 (86.8-93.0) 0.26

MCV=median corpuscular volume; MISS= Methotrexate intolerance severity score; n=number; BMI=
body mass index; SD= standard deviation; IQR= interquartile range; n= number .

Discussion

This study demonstrated that patients with PsA, female sex, and higher BMI were more
likely to be intolerant to MTX. Almalag et al., in a study with 117 RA patients, showed
that among the 55 classified as intolerant to MTX, 94.5% were women.'® Additionally,
Bulatovi¢ Calasan et al., in a study of 291 patients (249 with RA and 42 with PsA) also
found that female patients had lower MTX tolerability (75%) compared to male patients
(25%)." Almalag et al. suggested that this could be due to MTX being primarily
excreted by the kidneys, and since glomerular filtration rate is lower in women, serum
levels may be higher."

Regarding the higher MTX intolerance observed in the current study, the literature
remains controversial. In the study by Bulatovi¢ Calasan et al., a similar prevalence of
gastrointestinal intolerance was observed between groups, although slightly higher in
PsA patients (14.3%) compared to RA patients (10.4%)."? Conversely, Dalkilic et al., in
a study of 420 patients (346 with RA and 74 with PsA), concluded that patients in both
groups tolerated MTX similarly."

In this sample, PsA patients had a mean BMI of 31 Kg/m? (class | obesity), which was
higher than that found in RA patients. Supporting this, Wibetoe et al., in a study of
3,517 individuals—1,961 with RA, 835 with spondyloarthritis, and 721 with PsA—found
obesity to be more prevalent in PsA than in other forms of arthritis.’* Similarly, Zohar et
al. reported a higher obesity prevalence among PsA patients (34.5%) compared to the
general population (23.6%)."® One hypothesis for this finding is the increased number
of adipokines in PsA patients. The literature also suggests that obesity affects both
disease activity and therapeutic decisions, as it contributes to a chronic low-grade
inflammatory state. ®"

With respect to the influence of obesity on MTX treatment, in this study, patients with
MISS = 6 had a significantly higher average BMI (30.8 kg/m?) compared to MTX-
tolerant patients (27.7 kg/m? p = 0.0021). Thus, the majority of MTX-intolerant patients
had PsA and higher BMI. One possible hypothesis is that since obesity is associated
with hepatic steatosis—and the liver is the main site of MTX metabolism—this hepatic
alteration may reduce MTX degradation and elimination. Consequently, MTX may



remain biologically active for a longer period, increasing the risk of adverse effects,
including gastrointestinal symptoms. Furthermore, PsA itself has been linked to an
increased risk of liver diseases such as cirrhosis and non-alcoholic fatty liver disease,
conditions that may be exacerbated by obesity.'®"” Hoekstra et al. found that higher
BMI was associated with increased hepatotoxicity and MTX discontinuation, although
they did not establish a relationship between BMI and gastrointestinal adverse
effects.’

As in the studies by Bulatovi¢ Calasan et al. and Almalag et al., smoking status was not
associated with gastrointestinal intolerance to MTX in the present study. However, a
limitation here is that only current smoking was considered; past exposure was not
evaluated. %"

Regarding the route of administration, 86.48% of patients in this study used oral MTX.
Islam et al., in a study of 92 RA patients (half receiving oral and half subcutaneous
MTX), found fewer adverse effects in the subcutaneous group. Notably, nausea (63%
vs. 37%), vomiting (30% vs. 11%), and dyspepsia (48% vs. 29%) were reduced.®
Similarly, Tanaka et al., in a study of 102 RA patients (52 subcutaneous, 50 oral), found
fewer adverse effects, particularly gastrointestinal, in those using the subcutaneous
route.” However, Bulatovié Calasan et al., when comparing MISS scores between
parenteral and oral MTX users, found higher gastrointestinal intolerance in the oral
group, which was attributed to a greater prevalence of behavioral symptoms.™ In the
present study, no significant difference in MTX tolerability was observed according to
the route of administration.

The median weekly MTX dose in the MISS = 6 group was 20 mg, compared to 15 mg
in the tolerant group; however, this difference was not statistically significant. Although
MTX dose is generally considered a risk factor for intolerance, both Bulatovi¢ Calasan
et al. and Almalag et al. found no dose differences between tolerant and intolerant
patients, supporting the present findings.'®"" Conversely, Fatimah et al., in a study of
150 RA patients, found that gastrointestinal intolerance was more common in those
taking 20 mg MTX (46.2%) versus 7.5 mg (20%).%°

Regarding folic acid supplementation, most patients were using it concurrently with
MTX, as it is known to reduce MTX side effects such as nausea, indigestion, and
diarrhea.?’ Among the 37 patients with gastrointestinal intolerance in this study, only 4
were not taking folic acid. Likewise, Hoekstra et al., in a study of 411 RA patients
randomized to receive either folic acid or placebo, found no association between folic
acid use and MTX-related Gl side effects.'? In the present study, the number of patients
not using folic acid was too small to draw any conclusions.

The mean MCV in patients with MISS = 6 was 88.5 fl, which is within the reference
range. The literature suggests that elevated MCV may be associated with increased
MTX toxicity.?? However, this association was not observed in the present study.

Conclusions

This study showed that patients with PsA experienced more gastrointestinal side
effects related to MTX compared to those with RA.

Additionally, patients with MTX intolerance in both groups had higher BMI values,
especially in the PsA group, which had a mean BMI consistent with class | obesity.



No differences in MTX tolerability were observed between oral and subcutaneous
administration routes. Regarding MTX dose, no statistically significant relationship was
found between weekly dose and gastrointestinal side effects.

Although the literature suggests that elevated MCV may indicate increased MTX
toxicity, this association was not observed in the present study, and the average MCV
values were within normal limits. Likewise, the influence of folic acid on gastrointestinal
intolerance could not be evaluated due to the low number of non-users in the sample.

References:

1.Goldenstein-Schainberg C, Helena M, Ranza R. Current and relevant concepts in
psoriatic arthritis. Rev Bras Reumatol. 2012;52(1):98—-106. Available from:
https://www.scielo.br/j/rbr/a/lpn5PcdM69CDnBqgk4nrGBN4M/?format=pdf&lang=en .

2.Carneiro S, Azevedo VF, Glioli RB, Ranza R, Gongalves CR, Keiserman M, et al.
Recommendations for the management and treatment of psoriatic arthritis Rev Bras
Reumatol. 2013; 53(3):227—41.Available from:
https://www.scielo.br/j/rbr/a/DsYpkZ4pMrZZTxFTpKtKbps/?format=pdf&lang=en.

3. Azuaga AB, Ramirez J, Canete JD. Psoriatic arthritis: pathogenesis and targeted
therapies. Int J Mol Sci . 2023;24(5):4901. https://doi.org/10.3390/ijms24054901.

4.Cush JJ. Rheumatoid arthritis: early diagnosis and treatment. Rheum Dis Clin North
Am.2022; 48(2):537—-47. doi: 10.1016/j.mcna.2020.10.006.

5. Goeldner |, Skare TL, Reason IT de M, Utiyama SR da R. Rheumatoid arthritis: a
current view. J Bras Patol Med Lab. 2011;47(5):495-503.
https://doi.org/10.1590/S1676-24442011000500002

6.Bulatovi¢ Calasan M, van den Bosch OF, Creemers MC, Custers M, Heurkens AH,
van Woerkom J, et al. Prevalence of methotrexate intolerance in rheumatoid arthritis
and psoriatic arthritis. Arthritis Res Ther . 2013;15(6):R217. doi: 10.1186/ar4413.

7.Zhao Z, Hua Z, Luo X, Li Y, Yu L, Li M, et al. Application and pharmacological
mechanism of methotrexate in rheumatoid arthritis. Biomed Pharmacother.
2022;150:113074. doi: 10.1016/j.biopha.2022.113074.

8. Gaies E, Jebabli N, Trabelsi S, Salouage |, Charfi R, Lakhal M, et al. Methotrexate
side effects: review article. Drug Metab Toxicol. 2012;3:125.
http://dx.doi.org/10.4172/2157-7609.1000125.



9. Duhra P. Treatment of gastrointestinal symptoms associated with methotrexate
therapy for psoriasis. Clin Exp Dermatol. 1993 Mar;18(3):466—9. doi: 10.1016/0190-
9622(93)70069-6.

10. Almalag H, Abouzaid HH, Alnaim L, Albagami J, AlShalhoub R, Almaghlouth I, et al.
Risk factors associated with methotrexate intolerance in rheumatoid arthritis patients.
Open Access Rheumatol. 2020;12:193-202. doi: 10.2147/OARRR.S263287.

11. Bulatovi¢ Calasan M, van den Bosch OF, Creemers MC, Custers M, Heurkens AH,
van Woerkom J, et al. Prevalence of methotrexate intolerance in rheumatoid arthritis
and psoriatic arthritis. Arthritis Res Ther. 2013;15(6):R217. doi: 10.1186/ar4413.

12.Hoekstra M, van Ede AE, Haagsma CJ, van der Laar MA, Huizinga TWJ, Kruijsen
MW, et al. Factors associated with toxicity, final dose, and efficacy of methotrexate in
patients with rheumatoid arthritis. Ann Rheum Dis. 2003; 62(5):423-6. doi:
10.1136/ard.62.5.423.

13.Dalkilic E, Sahbazlar M, Gullulu M, Yavuz M, Dilek K, Ersoy A, et al. The time
course of gastric methotrexate intolerance in patients with rheumatoid arthritis and

psoriatic arthritis. Mod Rheumatol. 2013;23(3):525-8. doi: 10.1007/s10165-012-0685-
y.

14 Wibetoe G, |kdahl E, Rollefstad S, Olsen IC, Bergsmark K, Kvien TK, et al.
Cardiovascular disease risk profiles in inflammatory joint disease entities. Arthritis Res
Ther. 2017;19(1):153. doi: 10.1186/s13075-017-1358-1.

15. Zohar A, Cohen AD, Bitterman H, Feldhamer |, Greenberg-Dotan S, Lavi I, et al.
Gastrointestinal comorbidities in patients with psoriatic arthritis. Clin Rheumatol.
2016;35(11):2679-84. doi: 10.1007/s10067-016-3374-y.

16. Patel S, Kumthekar A. Psoriatic arthritis: the influence of co-morbidities on drug
choice. Rheumatol Ther. 2021;9(1):49-71. doi: 10.1007/s40744-021-00397-7.

17.Galindez E, Carmona L. ;Se asocia la obesidad en la artritis psoridsica a una
menor respuesta terapéutica y mas efectos adversos con el tratamiento de fondo?
Reumatol Clin. 2016 ;12(6):307-12. doi: 10.1016/j.reuma.2015.12.005.

18. Islam MS, Haq SA, Islam MN, Azad AK, Islam MA, Barua R, et al. Comparative
efficacy of subcutaneous versus oral methotrexate in active rheumatoid arthritis.
Mymensingh Med J. 2013 Jul;22(3):483—-8. PMID: 23982537.

19. Tanaka Y. Subcutaneous injection of methotrexate: advantages in the treatment of
rheumatoid arthritis. Mod Rheumatol. 2023;33(1):1-10. doi: 10.1093/mr/roac108 .



20. Fatimah N, Salim B, Nasim A, Hussain K, Gul H, Niazi S. Frequency of
methotrexate intolerance in rheumatoid arthritis patients using methotrexate intolerance
severity score (MISS questionnaire). Clin Rheumatol. 2016;35(5):1341-5. doi:
10.1007/s10067-016-3243-8.

21. Morgan SL, Baggott JE, Alarcon GS. Methotrexate in rheumatoid arthritis.
BioDrugs. 1997; 8(3):164—75. doi: 10.2165/00063030-199708030-00002.

22. Whittle SL, Hughes RA. Folate supplementation and methotrexate treatment in
rheumatoid arthritis: a review. Rheumatology (Oxford). 2004 Mar;43(3):267—-71. doi:
10.1093/rheumatology/keh088.



