Paediatric rheumatology

Translation and validation in Italian of the
methotrexate intolerance severity score for
children and adults with arthritis

G. Tarantino', R. Nicolai', A. Aquilani', A. Tomasini?, A. Celano?,
A. Pucacco', S. Magni-Manzoni', F. De Benedetti', E. Marasco'

'Division of Rheumatology, Department of Paediatrics, IRCCS Bambino Gesu Children’s Hospital,
Rome, Italy, *Associazione Nazionale Persone con Malattie Reumatologie e Rare - APMARR,
Lecce, Italy.

Abstract
Objective
Methotrexate (MTX) is the most used drug to treat children and adults with arthritis and its use is burdened by
adverse effects. The MTX intolerance severity score (MISS) was developed in English to identify patients who are
intolerant to MTX. The aim of this study was to translate and validate the MISS in Italian.

Methods
The Italian version of the MISS was developed following the “guidelines for process of cross-cultural adaptation
of self-reported measures” . The Italian version of the MISS was validated in 125 patients with juvenile idiopathic
arthritis (JIA) followed at the Rheumatology Unit of Bambino Gesu Children Hospital. We assessed the construct
validity and calculated the internal consistency of the Italian MISS. We performed ROC analysis to assess the
overall performance of the Italian MISS.

Results
We translated and adapted the MISS to the Italian language. The Italian MISS showed a very good internal consistency
as shown by a Cronbach o. of 0.87 (95% CI, 0.84-0.90) and a composite reliability of 0.89 (95% CI, 0.83-0.91).
The Cohen’s ik was 0.81 (95% CI, 0.71-0.91), suggesting a very good construct validity. The ROC analysis showed
an area under the curve (AUC) of 0.97 (95% CI, 0.93-0.99). A threshold of 6 to define intolerant patients, showed
a sensitivity of 98.3% and specificity of 81.2%.

Conclusion
We developed the Italian version of the MISS and showed its validity and reliability to identify patients intolerant
to MTX in clinical practice and in a research setting.
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Introduction

Juvenile idiopathic arthritis (JIA) is the
most common rheumatological disease
in children. JIA is defined as the presence
of arthritis that begins before the age of
16 and persists for at least 6 weeks (1).
According to International League of
Associations for Rheumatology (ILAR)
criteria, JIA encompasses various sub-
types with involvement of both joint
structures and extraarticular domains
(i.e. eyes, skin and internal organs) (2).
Methotrexate (MTX) is the conventional
synthetic disease-modifying anti-rheu-
matic drug (cDMARD) of first choice
in the management of JIA because of
its safety, efficacy and low cost (3). Al-
though new biological DMARDS have
been developed (i.e. TNF-inhibitors,
IL6-inhibitors, etc.), MTX remains the
anchor DMARD for JIA treatment. In-
deed, over 70% of all children with JIA
in the Childhood Arthritis and Rheu-
matology Research Alliance (CARRA)
registry had ever received MTX (4).
Although MTX may have significant
side effects, long-term follow-up of
both children and adults showed an
adequate safety profile. Severe side ef-
fects, such as bone marrow suppression
and hepatotoxicity, are rare and usually
self-limiting after stopping MTX and
can be reduced by adequate folate sup-
plementation (5, 6). The most common
adverse effects after MTX administra-
tion are gastrointestinal symptoms (i.e.
abdominal pain, nausea, vomiting and
diarrhea) (7). Many patients on MTX
also develop anticipatory and associa-
tive gastrointestinal symptoms that oc-
cur before MTX administration or even
when thinking of MTX. These symp-
toms have a psychological component,
being present before MTX is adminis-
tered, and it is hypothesised that they
are part of a conditional response to the
aforementioned gastrointestinal side ef-
fects occurring after MTX administra-
tion (8). Moreover, as part of the con-
ditioned response, patients also experi-
ence behavioural complaints, such as
asthenia, crying, irritability and refusal
to take the drug (8). All these side ef-
fects have a significant impact both on
the quality of life of patients and their
care-givers and on adherence to therapy
(9-11). This causes MTX discontinu-

ation with a frequency as high as 35%
(12). Few tools were available to assess
MTX-related adverse events, which
only focused on the gastrointestinal side
effects, without taking in consideration
the full spectrum of the conditional re-
sponse. Bulatovi¢ and colleagues devel-
oped and validated a questionnaire, the
Methotrexate Intolerance Severity Score
(MISS), to identify patients intolerant
to MTX (13). The MISS integrates the
conditional responses and behavioural
changes in response to MTX, contrary
to other tools that only consider gas-
trointestinal side effects (7). Using this
screening tool, the prevalence of MTX
intolerance was estimated at approxi-
mately 50% in patients with JIA (13)
and around 20-40% in adult patients
with rheumatoid arthritis (RA) (14-16).
The MISS questionnaire has been used
in several studies (17, 18) and validat-
ed in other languages (14, 15, 19). As
there is no validated tool in the Italian
language to assess intolerance to MTX
objectively and in a standardised fash-
ion in paediatric and adult patients, the
aim of the current study was to translate
and validate the MISS questionnaire in
Italian for both groups of patients.

Materials and methods

Study design

This methodological study was per-

formed at the Division of Rheumatol-

ogy of Bambino Gesl Children Hospital
in Rome. The MISS was translated into

Italian following the published guide-

lines for the process of translation and

cross-cultural adaptation of self-report
measures (20, 21). The main stages of
translation and validation of MISS were:

1. Authorisation by the authors: author-
isation for translation was granted by
the authors of the original instrument
(13).

2. Forward translation: translation of the
English version of the MISS into Ital-
ian by three Italian bilingual transla-
tors: two had medical training and
familiarity with the terminology, and
one had no medical training, but ex-
perience as an English professor. The
translations were performed indepen-
dently. The items of MISS were also
adapted from children to adults by
changing “my child” with “I”.
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3. Synthesis of translations: the three
Italian versions of the MISS for chil-
dren and adults were compared and
differences were reconciled to obtain
a first Italian version of the MISS for
children and adults.

4. Back translation: the Italian versions
of the MISS for children and adults
were back translated into English by
two bilingual translators, one with
biomedical experience and one lay
person. Both translators had no ac-
cess to the original version of MISS.

5. Expert committee meeting: a panel
of eight individuals (four paediat-
ric theumatologists, one paediatric
rheumatologist with methodology
experience, one rheumatologist, one
nurse with experience in paediatric
rheumatology, one patient repre-
sentative) was formed to evaluate
the translations and the back transla-
tions. The panel evaluated the differ-
ent versions of the MISS and com-
pared them with the original, assess-
ing the equivalency of the versions.
All conflicts and ambiguous expres-
sions were discussed and resolved.
All members agreed on the final ver-
sions of the MISS for children and
adults, establishing the prefinal ver-
sion of the instrument.

6. Pretest: the questionnaire was ad-
ministered to twenty randomly se-
lected patients with JIA (ten children
and ten adults) in order to verify the
clarity, comprehension, acceptability
and adequacy of the questionnaire.
Any unclear items were reworded
and agreed by the Expert committee.

7. Final Italian version: the final ver-
sions of the questionnaire were tested.

Ethics

The project was approved by the Ethi-
cal Committee of the Children Hospi-
tal Bambino Gesu (protocol no. 2333_
OPBG_2020).

Population

Care-givers and/or patients were invit-
ed to participate during routine rheu-
matology consultation (n=125). We en-
rolled patients with a diagnosis of JIA
(excluding patients with systemic JIA)
according to the ILAR classification
criteria (2) and on treatment with MTX

2290

Table I. Demographical and clinical features of the study population.

n=125
Female subjects, n (%) 104 (83)
JIA ILAR classification, n (%)
Persistent oligoarthritis 50 (40)
Extendend oligoartrhitis 21 (17)
Rheumatoid factor positive polyarthritis 4 32
Rheumatoid factor negative polyarthritis 43 (34.4)
Enthesitis-related arthritis 4 32)
Psoriatic arthritis 324
Disease characteristics, n (%)
Chronic uveitis (ever) 37 (29.6)
Antinuclear antibody (ANA) positive 72 (57.6)
Rheumatoid factor positive 4 32)
HLA-B27 positive 3 (24
Age at JIA onset (yrs), median (IQR) 4 (24-9.1)
JIA duration (yrs), median (IQR) 6.0 (3.3-10.5)
Age at MISS (yrs), median (IQR) 12.7 (79-17.2)

Disease activity

Physician’s Global Assessment of disease activity (VAS 0-10), mean (+SD) 0.7 (x1.5)

c-JADASI10 (range 0-30), mean (£SD) 24 (#4.1)
Inactive, n (%) 81 (64.8)
Low activity, n (%) 10 (8.0)
Moderate activity, n (%) 16 (12.8)
High activity, n (%) 18 (14.4)
Treatment
MTX usage duration (yrs), median (range) 46 (24-72)
MTX dosage (mg/mq/w), mean (+SD) 14.5 (x4.5)
MTX route administration, n (%)
oral 2 (1.6)
subcutaneous 123 (98.4)
Folic/folinic acid, n (%)
3.75 mg 15 (12.0)
5 mg 11 (8.8)
7.5 mg 99 (79.2)
NSAIDs, n (%) 7 (5.6)
Oral glucocorticoids, n (%) 7 (5.6)
Proton-pump inhibitors (PPI), n (%) 5 (4.0)
Antiemetics, n (%) 48 (38.4)
Biological DMARDs, n (%)
Etanercept 52 (41.6)
Adalimumab 37 (29.6)
Infliximab 1 (0.8)
Golimumab 1 (0.8)
Tocilizumab 2 (1.6)
Upadacitinib 1 (0.8)
Switch biological DMARDs, n (%) 28 (22.4)
Biological DMARDs treatment (yrs), median (range) 2.7 (14-43)

c-JADASI10: clinical juvenile arthritis disease activity score up to 10 active joints; NSAIDs: non steroidal

anti-inflammatory drugs.

(oral or parenteral administration, with
a dosage raging between 5 and 15 mg/
m?/week). Participation in the study
was not proposed if MTX had been
started less than three months prior to
time of inclusion. We included only
those patients who demonstrated good
adherence to MTX treatment by taking
more than 87% of the prescribed doses
(e.g. missing no more than 2 doses in
a 4 month period). The paediatric ver-
sion of the MISS was administered to

patients younger than 18 years and was
filled out by care-givers (n=101). We
administered the adult version of MISS
to patients older than 18 years (n=24).

Data collection

The following data were collected:
demographics, clinical parameter (i.e.
ILAR JIA subtype, age at JIA onset,
presence of uveitis, ANA-FR positiv-
ity, clinical JADAS), MTX treatment
(i.e. MTX starting date, MTX dose/

Clinical and Experimental Rheumatology 2024
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Fig. 1. Receiver-operating characteristic (ROC)
analysis for the Italian version of the MISS in
predicting MTX intolerance against the medical
evaluation of drug intolerance. The dashed red
lines indicate 95% confidence intervals of the
ROC curve, the dashed blue line indicates the
random classifier. The area under the ROC curve
(AUC) is shown.

route), concomitant treatments (i.e.
biological DMARDs, folic/folinic
acid, antiemetics, etc.). The evaluating
physician, blinded to the result of the
MISS, determined whether the patient
was intolerant to MTX as previously
described (13). The opinion of the
evaluating physician was considered
the gold standard to define MTX intol-
erance.

Statistical analysis

Descriptive statistics were used to de-
scribe demographics, disease activity,
functional disability and MISS scores.
Quantitative variables were expressed
as means (£SD; standard deviation) or
as median (xIQR; interquartile range)
when appropriate. Questionnaire reli-
ability was evaluated using Cronbach
o and the composite reliability calcu-
lated with the factor loadings from a
confirmatory factor analysis (22). The
concordance between the MISS results
and the medical evaluation, considered
as the standard criterion, was evaluated
with the Cohen’s k coefficient.

To confirm the best cut-off point for
MTX intolerance, the receiver operat-
ing characteristic (ROC) curve was
constructed considering sensitivity and
specificity. Face validity and content va-
lidity were assessed by three independ-
ent theumatologists and then discussed
together with the Expert Committee.
Statistical analysis was performed us-
ing R, R Core Team (2022).

Clinical and Experimental Rheumatology 2024

Table II. Internal consistency of the Italian version of the MISS questionnaire.

Item Mean SD Item-test Item-test Mean Standardised
correlation correlation inter-item Cronbach a
(total score) (excluding correlation (if item is
the item) excluded)
Question 1 0.70 1.02 0.62 0.53 0.36 0.86
Question 2 0.22 0.56 0.53 0.47 0.37 0.87
Question 3 0.55 0.93 0.68 0.60 0.36 0.86
Question 4 1.39 1.16 0.68 0.59 0.36 0.86
Question 5 0.49 0.88 0.57 0.49 0.37 0.87
Question 6 1.16 1.17 0.66 0.57 0.36 0.86
Question 7 0.56 0.89 0.63 0.56 0.36 0.86
Question 8 0.18 0.57 041 0.35 0.39 0.87
Question 9 0.96 1.10 0.72 0.64 0.35 0.86
Question 10 0.79 1.11 0.67 0.58 0.36 0.86
Question 11 1.02 1.16 0.79 0.72 0.34 0.85
Question 12 1.12 1.22 0.73 0.64 0.35 0.86

MISS questions: question 1 = My child has/I have a stomachache after taking MTX; question 2 =; My
child has/I have a stomachache several hours to one day before taking MTX; question 3 = My child
has/I have a stomachache when thinking of MTX; question 4=My child is/ I am nauseous after taking
MTX; question 5=My child is/I am nauseous several hours to one day before taking MTX; question
6=My child is/ I am nauseous when thinking of MTX; question 7=My child vomits/I vomit after tak-
ing MTX; question 8=My child vomits/I vomit hours to one day before taking MTX; question 9=My
child is/ I am restless when taking MTX; question 10=My child cries/I cry when taking MTX; question
11=My child is/ I am irritable when taking MTX; question 12=My child refuses/ I refuse to take MTX.

Results

Translation results

The Italian translators produced three
very similar Italian versions of the
MISS questionnaire for children and
three similar versions for adults. The
only differences regarded the words
“complaints” and “irritable”. Transla-
tors reported no difficulties and ambigu-
ity neither doubt in the translation. No
cultural adaptation was required and
only minor vocabulary changes were
needed to obtain the first draft. The Eng-
lish translators produced two English
versions of the MISS for children and
two versions for adults: the two English
translations retained the meaning of the
original version; only minor vocabulary
changes were observed. The pre-test
phase with twenty patients did not show
any ambiguity in the sentences; around
30% of patients reported not to be famil-
iar with the acronym “MTX’. For this
reason, “MTX" was substituted with the
full-length name “Methotrexate”. The
expert panel agreed on the final ques-
tionnaire after discussing minor lexical
conflicts (Supplementary Fig. S1).

Descriptive data

A total of 125 subjects were recruited
and included in the study. About 83%
were females, 71 (57%) had oligoarthri-

tis, 43 (34%) RF-negative polyarthri-
tis, 4 (3.2%) enthesitis-related arthritis
(ERA) and 3 (2.4%) psoriatic arthri-
tis. Chronic uveitis occurred in about
30% of patients (Table I). The median
(xIQR) age at diagnosis was 4.4 (2.4—
9.1). Disease duration at MISS ques-
tionnaire was 6 years (IQR 3.3-10.5).
The mean score (+SD) of physician’s
global assessment of disease activity
(VAS) and clinical-JADAS score were
0.7 (x1.5) and 2.4 (%4.1) respectively,
with 65% of patients in inactive dis-
ease (Table I). The majority (98%) of
patients received MTX subcutaneously.
The median duration of MTX use was
about 4.6 (2.4-7.2) years. The mean
(£SD) doses of MTX and folic/folinic
acid were 14.5+4.5 mg and 6.4+1.3 mg,
respectively (Table I). Concomitant
drugs included antiemetics (38.4%),
non-steroidal anti-inflammatory drugs
(NSAIDs) (5.6%), oral glucocorticoids
(5.6%) and proton-pump inhibitors
(4%). Thirty-one (24.8%) patients were
biological DMARDs naive at enrol-
ment, whereas 72.8% were on a TNF
inhibitor, 1.6% were on tocilizumab
and 0.8% on upadacitinib (Table I).

Internal consistency
The standardised Cronbach o was 0.87
(95% CI,0.84-0.90), suggesting a good
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Fig. 2. Prevalence of MTX intolerance in patients with JIA.
A: Radar chart showing the frequency of a positive score (item score >0) for each of the 12 questions of MISS in tolerant and intolerant patients.

B: Item score (mean +SD) for each of the 12 questions of MISS for tolerant and intolerant patients. C: Radar chart showing the frequency of a positive score
(item score >0) for each of the 12 questions of the MISS in paediatric (<18 years of age) and adult patients (>18 years of age).

D: Item score (mean +SD) for each of the 12 questions of the MISS for paediatric (<18 years of age) and adult patients (>18 years of age).

Radar chart MISS questions: question 1 = My child has/I have a stomachache after taking MTX; question 2 = My child has/I have a stomachache several
hours to one day before taking MTX; question 3 = My child has/I have a stomachache when thinking of MTX; question 4 = My child is/ I am nauseous after
taking MTX; question 5 = My child is/I am nauseous several hours to one day before taking MTX; question 6 = My child is/ I am nauseous when thinking
of MTX; question 7 = My child vomits/I vomit after taking MTX; question 8 = My child vomits/I vomit hours to one day before taking MTX; question 9
= My child is/ I am restless when taking MTX; question 10 = My child cries/I cry when taking MTX; question 11 = My child is/ I am irritable when taking

MTX; question 12 = My child refuses/ I refuse to take MTX.

internal consistency. Table II shows
mean and SD of each item, together
with item-test correlation, inter-item
correlation and standardised Cronbach
a if item were excluded. The mean in-
ter-item correlations were good (0.34—
0.39). There was no significant gain or
reduction after excluding any of the 12
items (data not shown).

To further confirm the internal consist-
ency of the MISS, we calculated the
composite reliability of the Italian ver-
sion of the MISS from the factor load-
ings of a confirmatory factor analysis.
We first checked the appropriateness of
the data for factorial analysis: the Kai-
ser-Meyer-Olkin adequacy test (KMO
factor adequacy 0.74) and the Bart-
lett sphericity test (c* =729, p<0.001)
showed the data were appropriate for
factorial analysis. The composite reli-
ability calculated from the factorial
analysis was 0.89 (95% CI, 0.83-0.91),
confirming a good internal consistency.

2292

Construct validity

The concordance of the MISS ques-
tionnaire with the medical evaluation
(considered as the standard criterion)
was evaluated with the Cohen’s k coef-
ficient: the k coefficient was 0.81 (95%
CI10.71-0.91) (p-value<0.001).

Receiver-operating

characteristic (ROC) analysis

The area under the ROC curve (AUC)
was 0.97 (95% CI 0.93-0.99), and it
was significantly greater 0.5 (p-value
<0.001) (Fig. 1). The threshold of 6, as
suggested by the authors of MISS (13),
resulted in a sensitivity of 98.3% and
specificity of 81.2%, a positive predic-
tive value (PPV) of 83.4% and a nega-
tive predictive value (NPV) of 98.1%.

Prevalence of MTX intolerance

in patients with JIA

Seventy-one (56.8%) patients scored 36
on the Italian version of the MISS, with

atleast 1 point on anticipatory and/or as-
sociative and/or behavioural symptoms
and thus were defined to be intolerant
to MTX (/3). Among the intolerant
patients, the most frequent complaint
was nausea after taking MTX (87.3%),
followed by nausea when thinking of
MTX (83.1%) (associative symptoms),
and behavioural symptoms (restless-
ness 74.6%, crying 61.9%, irritability
81.6% and refusal of MTX 76.0%) (Fig.
2A). The lest frequent symptoms were
anticipatory stomachache and anticipa-
tory vomiting (respectively, 25.3% and
18.3%). Of note, the frequency of the
different complaints among the tolerant
patients had a similar distribution as in
the intolerant patients, although with
a lower prevalence and a significantly
lesser intensity (Fig. 2A). Specifically,
nausea after taking MTX was the most
frequent complaint among tolerant
patients (42.6%), followed by nausea
when thinking of MTX (22.2%), stom-

Clinical and Experimental Rheumatology 2024
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achache after taking MTX (18.5%) and
behavioural symptoms (restlessness
22.2%, crying 9.3%, irritability 16.7%
and refusal of MTX 22.2%) (Fig. 2A).
All item scores were significantly high-
er in intolerant patients than in tolerant
patients (Fig. 2B).

We analysed the differences between
patients younger (paediatric group,
n=101) and older (young adult group,
n=24) than 18 years of age. The fre-
quency of intolerant patients was simi-
lar in the two groups: 56.4% of intol-
erant patients in the paediatric group
and 58.3% in the young adult group
(c? =0.028, p=1) (Fig. 2C). The aver-
age MISS (xSD) score was 9.0 (£7.8)
in the paediatric group and 9.4 (+7.4)
in the young adult group (p=0.81). In-
terestingly, the frequency of a positive
complaint (score >0) for each item was
similar between paediatric and adult pa-
tients except for the anticipatory com-
plaint of nausea before MTX adminis-
tration (paediatric group 21.8%, adult
group 62.5%), which was significantly
more frequent in adults (¢ =15.42,
p<0.001) (Fig. 2C). The behavioural
complaint crying was more frequent in
paediatric patients than adults, although
the difference was not statistically sig-
nificant (p=0.061).

Discussion

The aim of our study was to develop the
Italian version of the MISS, in order to
have a standardised and validated tool
to assess intolerance to MTX in chil-
dren and young adults with arthritis.
We followed the published guidelines
to perform the translation and cultural
adaptation of the MISS questionnaire
(20, 21). The original version of the
MISS was developed for children and
items were formulated referring to care-
givers. We decided to also adapt the
MISS for adults as it had already been
done in Portuguese and Arabic (14, 15).
To this end, we developed a version of
the MISS in Italian where items were
addressed directly to the patients and
not to their care-givers. The process
of translation was straightforward, no
major issues were reported and incon-
gruencies were promptly resolved. No
significant cross-cultural adaptation
was required as the items posed simple

Clinical and Experimental Rheumatology 2024

and unambiguous questions in Italian.
A major difference from the original
version was to substitute the acronym
MTX with the molecule name “metho-
trexate”, as a significant fraction of pa-
tients were not familiar with the acro-
nym.

The Italian version of the MISS showed
a very good internal consistency, with
a Cronbach o of 0.87, confirmed by a
composite reliability of 0.89 calculated
from the factorial analysis. The single
item analysis showed good homogen-
eity, justifying the retention of the 12
items in the questionnaire. Using a
threshold of 6 as suggested by the au-
thors who developed the MISS (13), we
calculated a sensitivity of 98.3% and
specificity of 81.2%, a PPV of 83.4%
and a NPV of 98.1%. These results are
better than those reported in the origi-
nal validation of the MISS (sensitivity
88%, specificity 80%, PPV 65% and
NPV 94%) (13).

In our cohort of patients with JIA,
56.8% of patients were intolerant to
MTX, a frequency that is similar to that
reported by Bulatovi¢ et al. (50.5%).
The most frequent complaints among
intolerant patients were nausea after
taking MTX (87.3%) and nausea when
thinking of MTX (83.1%) followed by
the behavioural symptoms (restlessness
74.6%, crying 61.9%, irritability 81.6%
and refusal of MTX 76.0%). The fre-
quency of symptoms is similar to that
reported by Bulatovi¢ and colleagues,
who also observed a high frequency
of nausea and behavioural symptoms.
These figures, in line with the work
of Bulatovié, are higher than what had
been reported in previous studies on
gastrointestinal adverse effect to MTX
in patients with JIA (23, 24). As high-
lighted by Bulatovi¢, the MISS incor-
porate the associative, anticipatory
and behavioural symptoms induced by
MTX administration that contribute
to the intolerance to MTX. Thus, the
establishment of MTX intolerance is
complex and goes beyond the proposed
biological toxic effect of MTX (for ex-
ample, direct mucosal injury or stimu-
lation of the chemoreceptor trigger
zone), it also involves psychological
and conditioning mechanisms. Inter-
estingly, Albagami and colleagues re-

ported that in an adult cohort of patients
with RA from Saudi Arabia, the most
frequent symptoms were behavioural
complaints, specifically restlessness
and refusal to take MTX (15). The au-
thors explain this observation with the
fact that MTX, regardless of its use as
a DMARD or for leukaemia treatment,
is labelled as a chemotherapeutic agent,
causing a negative psychological im-
pact. In our cohort of patients with JIA,
both adult (more than 18 years of age
at the time of MISS administration) and
paediatric patients (less than 18 years of
age at the time of MISS administration)
were included. We observed a similar
proportion of intolerant patients in the
two groups: 56.4% of intolerant pa-
tients in the paediatric group and 58.3%
in the young adult group. Interestingly,
the main differences between the two
groups were that young adult patients
reported significantly more often nau-
sea before MTX administration (antici-
patory symptom), whereas crying was
more frequent in children. All in all, we
can conclude that social-demographic
factors concur in the establishment of
MTX intolerance.

Our study has several limitations. First,
we did not assess agreement between
care-givers and children. We adminis-
tered the Italian paediatric version of
the MISS to care-givers of patients un-
der the age of 18 years, and the Italian
adult version of the MISS to patients
older than 18 years. In the age range of
8 to 18 years, it would be possible to
administer the questionnaire separately
to patients and care-givers and assess
agreement and differences between the
two. We are planning to investigate this
in future studies. We did not assess sta-
bility over time because of the difficul-
ty of re-testing at the appropriate time
(25). This matter was only addressed in
the French translation of the MISS, that
showed very high test-re-test agree-
ment (19). Finally, we could not assess
differences between patients on oral
and parenteral MTX in our cohort: only
two patients were on oral MTX.

Conclusions

In conclusion, we translated and adapt-
ed the MISS questionnaire in Italian
and showed it has good reliability and
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validity. We also adapted it for adults,
making it available for studies in adult
cohorts. We observed that, in our co-
hort of patients with JIA, the frequency
of MTX intolerance was high, with a
considerable proportion of patients re-
porting anticipatory, associative and
behavioural symptoms. The MISS can
be used in clinical practice and also in
clinical research to identify patients in-
tolerant to MTX, both in the adult and
paediatric setting. The availability of
MISS in Italian will allow to investigate
the mechanisms underlying the devel-
opment of MTX intolerance in children
and adults with arthritis.
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