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Abstract
Background: Methotrexate (MTX) intolerance is frequent, and its early identification may impact treatment, leading
to timely changes in medication that may promote patient compliance and better control of rheumatoid arthritis
(RA). The objective of this study was to identify the frequency of, and risk factors for, MTX intolerance using the
Brazilian Portuguese version of the Methotrexate Intolerance Severity Score (MISS) questionnaire in patients with RA.
Methods: This cross-sectional study was performed between April 2018 and April 2019 and enrolled patients with
RA in regular use of oral or subcutaneous MTX for at least 3 months. Patients were invited to answer the Brazilian
Portuguese version of the MISS questionnaire, and MTX intolerance was defined by a score ≥ 6 points. Age, sex,
disease duration, time of MTX use, dose, route of administration, concomitant medications, comorbidities, smoking,
and Disease Activity Score for 28joint (DAS28) data were collected from institutional medical records.
Results: Among 120 patients, 103 (85.8%) were female, the mean age was 61 (±12.5) years, the mean duration of
disease was 16 (±10.3) years, and the average duration of MTX use was 7 (±5.5) years. The frequency of MTX
intolerance was 21.6%. The most frequent symptoms reported after the use of MTX were nausea (92.3%),
abdominal pain (46.1%), and vomiting (30.7%). Behavioral symptoms occurred in 96.1% of patients with MTX
intolerance, the most frequent being restlessness and irritability. Patients who used corticosteroids were more likely
to develop MTX intolerance than those not using corticosteroids (odds ratio = 2.73; 95% confidence interval, 1.06 to
7.06; p = 0.038). Conversely, increasing age showed marginally significant association with decreased risk of MTX
intolerance (p = 0.059).
Conclusions: The use of the MISS questionnaire disclosed high frequencies of anticipatory, associative, and
behavioral symptoms in MTX-intolerant patients, and the use of corticosteroid increases the risk of MTX intolerance.
We suggest that the MISS questionnaire be used routinely in clinical practice.
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Background
Rheumatoid arthritis (RA) is a systemic, autoimmune inflammatory disease whose manifestations occur in synovial joints and in different organs and systems, causing
chronic pain, bone erosion and progressive disability [1].
Methotrexate (MTX) is the most important diseasemodifying antirheumatic drug in the treatment of RA.
Use of MTX is indicated for first-line therapy of RA and
occupies a prominent position in many guidelines and
recommendations for the treatment of rheumatic diseases [1–3]. In spite of its effectiveness and low cost,
MTX can cause gastrointestinal side effects, such as
abdominal pain, nausea, vomiting and diarrhea [4, 5].
Although folic acid supplementation during MTX treatment may reduce such effects, many patients discontinue treatment, something that negatively impacts
disease control and quality of life [4]. In addition, patients may develop anticipatory symptoms, which occur
prior to MTX intake, and associative symptoms, when
patients think about the drug, as well as behavioral
symptoms [6, 7]. These adverse effects arise as a response to previous symptoms experienced by patients
on MTX and are not often clinically evident; therefore,
they are often inadequately managed [7].
Given the lack of specific tools to assess the adverse effects associated with the use of MTX, the Methotrexate Intolerance Severity Score (MISS) was developed [7]. This is
currently the only questionnaire that formally evaluates
MTX intolerance taking into account the most frequent
side effects as well as anticipatory, associative and behavioral symptoms – which are very important in the identification of intolerance. This tool was developed and validated
in patients with juvenile idiopathic arthritis [7], and it has
also been validated for use in patients with juvenile idiopathic arthritis in the French language [8]. Furthermore,
the MISS questionnaire has also been used to determine
the prevalence of MTX intolerance in patients with RA and
psoriatic arthritis in several countries [4, 7–9]. More recently, the MISS questionnaire has also been validated in
Brazilian Portuguese for use in adults with RA [10].
Early identification of MTX intolerance may impact
treatment, so that changes in medications may occur at
the right time, promoting patient compliance and, consequently, disease control [9].
Thus, the objective of this study was to identify the
frequency of MTX intolerance using the Brazilian
Portuguese version of the MISS questionnaire in patients
with RA in a Brazilian rheumatology service, as well as
factors that may be associated with MTX intolerance.
Methods
Study design and approval

This cross-sectional study was performed in a University
rheumatology service in Brazil from April 2018 to April
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2019. The study was approved by the institutional ethics
committee, and all patients provided a signed informed
consent form.
Patient eligibility and assessment

One hundred and 20 patients diagnosed with RA according to the American College of Rheumatology
(ACR) 1987 criteria [11] or ACR/European League
Against Rheumatism 2010 criteria [12], and in regular
use of oral or subcutaneous MTX for at least 3 months,
were invited to answer the MISS questionnaire; all patients had participated in the validation stage of the
Brazilian Portuguese version of the MISS. Patients who
had psychiatric illnesses or history of noncompliance
with earlier treatments were excluded.
The MISS questionnaire contains twelve items divided
into four dimensions: abdominal pain (three questions),
nausea (three questions), vomiting (two questions), and
behavioral complaints (four questions). The symptoms
occurring after MTX intake, before MTX intake (anticipatory symptoms) and/or when thinking of taking MTX
(associative symptoms). The possible answers (and corresponding score in points) for each item are no complaints (0), mild complaints (1), moderate complaints
(2), and severe complaints (3). Points are summed to
give a score that may range from 0 to 36. The definition
of MTX intolerance is given by a score of 6 or more
points, with at least 1 point in the anticipatory, associative, or behavioral symptoms [7]. Additional data,
collected from institutional medical records, were age,
sex, disease duration, time of MTX use, dose, route of
administration, concomitant medications, other comorbidities, smoking, and disease activity as assessed by
Disease Activity Score in 28 joints (DAS28) [13].
The Brazilian Portuguese version of the MISS questionnaire is shown in the Additional file 1.
Statistical analysis

The primary outcome of interest was MTX intolerance.
Univariate analyses were performed to explore the association of demographic and clinical variables with MTX
intolerance; categorical variables were assessed using
Pearson’s Chi-Square test or Fisher’s exact test, depending on the number of cases and categories. Quantitative
variables were assessed using t-test or the MannWhitney test, depending on their distribution; normality
was assessed using the Shapiro-Wilk test, and homoscedasticity using the Levene test. Variables in the univariate analyses with a p-value < 0.25 were inserted in a
multivariate logistic regression model to assess independent risk factors for MTX intolerance. Odds ratios
(OR) from the multivariate model were computed in
order to indicate an increased risk of MTX intolerance
with values above 1.00. Model fit was assessed using the
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Hosmer-Lemeshow test, and statistical significance was
considered for two-sided p-values < 0.05.
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Table 1 Baseline characteristics of the patients at the time of
completing the MISS questionnaire
Characteristics

Results
Demographic and clinical characteristics

Among the 120 patients who participated in the study,
103 (85.8%) were female, the mean age was 61 (± 12.5)
years, the mean duration of disease was 16 (± 10.3)
years, and the average duration of MTX use was 7 (±
5.5) years. These and other patient characteristics are
shown in Table 1.
Frequency and characteristics of MTX intolerance

Considering all 120 patients, 27 (22.5%) presented symptoms of anticipation, 36 (30%) presented symptoms of
association, and 41 (34.2%) showed behavioral symptoms. Table 2 displays the prevalence of symptoms
among patients with and without MTX intolerance.
MTX intolerance was present in 26 of 120 patients
(21.6%), of whom women. The most frequent symptom
after MTX intake among patients with MTX intolerance
was nausea, in 24 (92.3%) patients, followed by abdominal pain, in 12 (46.1%) patients, and vomiting, in eight
(30.7%) patients. Among these same patients, the most
frequent pre-treatment symptoms in the nausea domain
were associative in 22 (84.6%) and anticipatory in 18
(69.2%) patients. Therefore, all 26 patients with MTX intolerance presented symptoms in the nausea domain either after taking MTX or as anticipatory or associative
symptoms. In the abdominal pain domain, associative
and anticipatory symptoms occurred in three (11.5%)
and two (7.6%) patients with MTX intolerance, respectively. Anticipatory symptom related to vomiting occurred in two (7.6%) of those patients. Finally, behavioral
symptoms occurred in 25 (96.1%) patients with MTX intolerance; among these symptoms, the most frequent
were restlessness and irritability (Table 2).
Predictors of MTX intolerance

In univariate analyses, age as continuous variable (p =
0.089), female sex (p = 0.022), MTX dose above 17.5 mg/
week (p = 0.126), and use of non-steroidal antiinflammatory agents (p = 0.203), proton-pump inhibitor
(p = 0.164), corticosteroids (p = 0.054), and antiemetics
(p = 0.217), were deemed possibly associated with the
presence of MTX intolerance, due to a p-value < 0.25, as
pre-specified in Methods, and thus carried forward to
the multivariate analysis. This study did not reveal association of MTX intolerance with other variables, such as
subcutaneous or oral formulation, or folic acid dosing.
Of these variables, only age and use of corticosteroids
were retained in the final logistic regression model, presented in Table 3. In this multivariate analysis, use of
corticosteroid was significantly associated with MTX

N = 120

Qualitative
Female (%)

103 (85.8)

MTX, subcutaneous (%)

66 (55)

MTX dose (mg/week)
< 10 (%)

1 (0.8)

10.1–17.5 (%)

31 (25.8)

> 17.5 (%)

88 (73.4)

Leflunomide (%)

29 (24.2)

Nonsteroidal anti-inflammatory drugs (%)

9 (7.5)

Disease-modifying antirheumatic drugs – biological (%)

28 (23.3)

Corticosteroids (%)

63 (52.5)

Proton-pump inhibitors (%)

56 (46.7)

Antiemetics (%)

1 (0.8)

Folic acid
No (%)

7 (5.8)

5 mg/week (%)

92 (76.7)

10 mg/week or more (%)

21 (17.5)

DAS 28 moderate and high disease activity (%)

51 (45.5)

Smoking
No (%)

74 (62.2)

Current smoker (%)

15 (12.6)

Ex-smoker (%)

30 (25.2)

Seropositive RA (%)

92 (76.7)

Hypertension (%)

68 (56.7)

Diabetes mellitus (%)

29 (24.2)

Dyslipidemia (%)

36 (30.0)

Hypothyroidism (%)

15 (12.5)

Fibromyalgia (%)

10 (8.3)

Gastroesophageal reflux disease (%)

12 (10.3)

Antidepressant (%)

24 (20)

Quantitative
Mean age, years (SD)

61 (12.5)

Mean disease duration, years (SD)

16 (10.3)

Mean MTX usage duration, years (SD)

7 (5.5)

Mean dose of MTX, mg/week (SD)

20 (5.1)

Mean DAS28 (SD)

3.25 (3.1)

DAS 28 Disease activity score in 28 joints; MTX Methotrexate; SD
Standard deviation

intolerance (OR = 2.73; 95% confidence interval [CI],
1.06 to 7.06; p = 0.038). With regard to age, the association was not statistically significant, but the results indicate a trend for a 3% reduction in the risk of MTX
intolerance for every increase of 1 year of age (OR = 0.97;
95% CI, 0.93 to 1.0; p = 0.059).
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Table 2 Prevalence of MTX-related symptoms in MTX-tolerant
and MTX-intolerant patients
Symptoms

MTX-intolerant
N = 26 (%)

MTX-tolerant
N = 94 (%)

After taking MTX

12 (46.15)

3 (3.19)

Anticipatory

2 (7.69)

2 (2.12)

Associative

3 (11.53)

1 (1.06)

After taking MTX

24 (92.30)

44 (46.80)

Anticipatory

18 (69.23)

7 (7.44)

Associative

22 (84.61)

13 (13.82)

After taking MTX

8 (30.76)

9 (9.57)

Anticipatory

2 (7.69)

1 (1.06)

Restlessness

20 (76.92)

10 (10.63)

Crying

11 (42.30)

1 (1.06)

Irritability

20 (76.92)

7 (7.44)

Refusal of MTX

16 (61.53)

4 (4.25)

Abdominal pain

Nausea

Vomiting

Behavioral complaints

MTX Methotrexate

Discussion
In the current study, we have found a frequency of
21.6% of MTX intolerance among RA patients. The
most frequent symptoms reported after the use of MTX
were nausea (92.3%), abdominal pain (46.1%), and
vomiting (30.7%). Patients who used corticosteroids were
nearly three times more likely to develop MTX intolerance than those not using corticosteroids. Conversely,
increasing age was associated with a decreasing risk of
MTX intolerance.
To our knowledge, this is the first study developed in
Brazil using a validated questionnaire to assess MTX intolerance in patients with RA. The prevalence of MTX
intolerance we found is within the range reported in
studies using the MISS questionnaire reported elsewhere. For example, a study performed in Utrecht, in
the Netherlands, found a prevalence of MTX intolerance
of 11% among patients with RA and psoriatic arthritis
[14]. In a study conducted in Pakistan, this frequency

was 33.3% among RA patients [4]. Finally, a recent study
from Saudi Arabia among RA patients who used MTX
for at least 3 months found that 39.5% of them had a
positive score for MTX intolerance using the MISS
questionnaire [15]. The frequency of the most common
symptoms reported by our patients after the use of
MTX were similar to those from the Dutch study, in
which 100% of the patients reported nausea, 46.9% abdominal pain, and 31.3% vomiting [14].
In addition to experiencing gastrointestinal symptoms
after receiving the drug, patients in our study with MTX
intolerance exhibited anticipatory, associative, and behavioral symptoms. The occurrence of these symptoms
before the ingestion of MTX supports the idea that classical conditioning mechanisms play an important role in
the development of MTX intolerance [7]. The presence
of these symptoms has also been noted in studies among
patients with juvenile idiopathic arthritis [7, 16]. The
study that developed and applied the MISS questionnaire in children with juvenile idiopathic arthritis
highlighted the most frequently conditioned stimuli reported at the outpatient clinic: the yellowish color of the
medication and the fluids used to administer MTX, such
as water or orange juice. Such stimuli may lead to the
conditioned response of anticipatory and associative effects [7]. It is accepted that such symptoms occur due to
stimulation of higher centers of the central nervous system [17]. In line with this hypothesis, cognitivebehavioral therapy may have benefits in the treatment of
MTX-intolerant patients [7, 18]. A recent study in patients with juvenile idiopathic arthritis showed positive
results using desensitization and pre-processing of ocular movements to treat MTX-intolerant patients, promoting more adherence to treatment and increasing
patient’s quality of life [18]. Other measures that can be
taken to ameliorate symptoms include decreasing the
dose of MTX [19], changing the route of administration
from oral to parenteral, introduction of folic acid [5, 20],
and introducing an antiemetic [21].
It is worth noting that often times the anticipatory, associative and behavioral symptoms are not clinically evident,
hence not adequately monitored. This can affect the continuity of the treatment and lead to a decrease in the

Table 3 Multivariate analysis of risk factors for methotrexate intolerance
Variable

Standard
error

Pvalue

OR

1.00

0.48

0.038

2.73

1.06

7.06

−0.03

0.02

0.059

0.97

0.93

1.00

Coefficient

95% confidence interval
Lower limit

Upper limit

Corticosteroids
Yes
No
Age (years)
OR Odds ratio
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patient’s quality of life [7]. In view of this, it is very important to monitor MTX intolerance in daily clinical practice,
which makes the use of the MISS questionnaire advantageous, as it allows for early detection of symptoms. In our
findings, no association of MTX intolerance with other
variables was observed. Ensuring adequate tolerance and
greater adherence to MTX can prevent therapeutic failures, minimize the high cost of treating rheumatic diseases, and ultimately promote better disease control.
Several studies have indicated that corticosteroid use increases the risk of gastrointestinal adverse events [22, 23].
Our findings suggest that patients who used corticosteroids were more likely to develop MTX intolerance. Glucocorticoids may have dual action on the gastric mucosa:
physiological gastroprotective and pathological proulcerogenic one. The prolongation of the action, instead of the
dose of exogenous glucocorticoids, can be a significant
factor for the undesirable effects of glucocorticoids on the
gastric mucosa [24]. Since previous studies using the MISS
questionnaire have found no association between concomitant medications and MTX intolerance, further studies are needed to elucidate the association between
corticosteroid use and MTX intolerance. Our study suggests a trend for decreasing risk of MTX intolerance with
increasing age. Previous studies among patients with RA
and psoriatic arthritis have also shown an association between age and MTX intolerance, with older patients (> 65
years) being less likely to have MTX intolerance than their
younger counterparts [14]. With regard to other potential
risk factors for MTX intolerance, further, large-sample
studies are needed to better elucidate additional issues associated with MTX intolerance, given its large impact on
non-compliance with drug treatment.

Conclusion
In conclusion, MTX intolerance is relatively frequent in
RA patients, even those under treatment for prolonged periods of time. The use of the MISS questionnaire discloses
high frequencies of anticipatory, associative, and behavioral symptoms in MTX-intolerant patients, and such
symptoms potentially contribute to lower adherence to
treatment. The use of corticosteroid seemingly increases
the risk of MTX intolerance. The early identification of
MTX intolerance may allow more adequate medical treatment, with timely changes in medication that may improve
patient compliance, disease control, and well-being. Therefore, we strongly recommend that the evaluation of MTX
intolerance be included in daily clinical practice, and for
that purpose we suggest using the MISS questionnaire.
Study limitations
The relatively small number of participants is a limitation of this study. The data were collected from a single
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tertiary hospital, which might limit the generalization of
our findings to the general population. Furthermore,
other studies are needed to elucidate the association between age and corticosteroid use and MTX intolerance.
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1186/s42358-020-00145-5.
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