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Gastrointestinal Adverse Events of Methotrexate : A Descriptive
Study
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Background : Methotrexate is widely used in the treatment of neoplasms, psoriasis and rheumatoid arthritis but
it can cause several adverse events. The gastrointestinal system is where methotrexate side effects occur most
frequently. The aim of the study was to describe the reported gastrointestinal adverse events of methotrexate.

Material and Methods : This was a retrospective, descriptive analysis that was conducted to analyze gastrointestinal
adverse events of methotrexate that were reported to the Food and Drug Administration or to the World Health
Organization (WHO).

Results : Methotrexate use has been linked to gastrointestinal side effects such as Nausea, Vomiting, Diarrhea,
Stomach Pain, Stomatitis and Mouth Ulcers.

Conclusion : Methotrexate can be effective and safe when used and monitored properly, therefore it’s critical to
periodically check on patients and inform them of the side effects of methotrexate use and how to prevent or manage
them.
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Editor's Comment :
Methotrexate is widely used in the treatment of neoplasms,
psoriasis, and rheumatoid arthritis but it can cause several
adverse events.
The most reported gastrointestinal adverse events of
methotrexate were Nausea, Vomiting, Diarrhea, Abdominal
Discomfort  and Stomatitis.
It is critical to periodically check on patients and inform them
of the side effects of methotrexate use and how to prevent
or manage them.
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Methotrexate is widely used in the treatment of
neoplasms, psoriasis and rheumatoid arthritis1.

Whether taken alone or in conjunction with other
medications, methotrexate has been used
successfully to treat a variety of malignancies and
autoimmune illnesses. Unfortunately, intestinal toxicity
is the primary dose-limiting factor for the administration
of methotrexate and patients are significantly burdened
by methotrexate-induced intestinal mucositis2. Despite
its effectiveness, methotrexate occasionally only
receives restricted use because of its side effects,
which include kidney or liver damage, bone marrow
toxicity and gastrointestinal mucosal injury1.

Although fatal mucosal necrosis caused by
methotrexate is relatively rare, it is known that the
drug can cause intestinal mucositis, hemorrhage, and
peptic ulcers1. The gastrointestinal system is where
methotrexate side effects occur most frequently3. Any
amount of methotrexate can cause toxicity, although
these effects become more frequent and severe with
higher doses or more frequent dosing4.

The public can now search for information about
human adverse events reported to the Food and Drug
Administration by the pharmaceutical industry,
healthcare providers, and consumers using the highly
interactive Food and Drug Administration Adverse Event

Reporting System (FAERS) tool5. They also can use
VigiBase which is a distinctive global database of
reported possible drug side effects that is maintained
by the World Health Organization6. With over 30 million
suspected adverse drug reaction reports reported since
1968, it is the world’s largest database of its sort. It is
constantly updated as new reports arrive6.

AIMS AND OBJECTIVES

The present study aimed to describe the
gastrointestinal adverse events of methotrexate using
the Food and Drug Administration Adverse Event
Reporting System (FAERS) and the World Health
Organization database (VigiBase).

MATERIAL AND METHODS

This was a retrospective, descriptive analysis that
was conducted to analyse gastrointestinal adverse
events of methotrexate that were reported to the Food
and Drug Administration (FDA) or to the World Health
Organization.  The study included all of the reports
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that were submitted to the US FDA Adverse Event
Reporting System (FAERS) before the 1st of July, 2022
and the reports that were submitted to the World Health
Organization database (VigiBase) before 22 August,
2022.

The collected data included the total number of
reports that were submitted to VigiBase, the
geographical distribution of the reports, the gender and
age of the patients who had adverse events, the number
of gastrointestinal adverse events and the most
reported gastrointestinal adverse events. The collected
data also included the total number of reports that were
submitted to FAERS, the gender of the patients who
had adverse events, the age of the patients who had
adverse events, the specialty of the reporters, and the
most common gastrointestinal adverse events. The data
were analysed descriptively and represented as
numbers and percentages.

No IRB approval or informed consent was required
because the research include only data about the
adverse events reported and the data already available
for the public and the researchers.

RESULTS

Methotrexate adverse events that were
submitted to VigiBase :

Table 1 shows the gender and age of the patients
that had an adverse event. The reports that didn’t specify
the gender were excluded. More than 68% of the
patients were females. The reports that didn’t specify
the age were excluded. The age of 39.43% of the
patients was between 45 and 64 years and the age of
19.71% of the patients was between 65 and 74 years.

Among these reports, 32,882 reports were reports
of Gastrointestinal disorders (19.03%). The most
reported gastrointestinal adverse events were Nausea
(34.20% of the gastrointestinal events), Vomiting
(17.66%), Diarrhea (13.37%), Abdominal Discomfort
(7.81%), Stomatitis (7.15%), Mouth Ulceration (6.85%),

Abdominal Pain (6.56%), Gastrointestinal Disorder
(4.78%), Upper Abdominal Pain (3.52%) and Dyspepsia
(2.72%) (Table 2).

Methotrexate adverse events that were
submitted to FAERS :

Till 30 June 2022, 1,52,823 reports were submitted
to FAERS. The age of 57.51% of the patients was
between 18 and 64 years and the age of 25.87% of
them was between 65 and 85 years. More than 66% of
the patients who had adverse events were females. About
81.90%of the reporters who submitted the adverse
events were healthcare professionals (Table 3).

Table 4 shows the most reported gastrointestinal
adverse events that were submitted to FAERS. The
most reported gastrointestinal adverse events were
Nausea (7.00%), Diarrhea (4.78%), Abdominal
Discomfort (4.55%), Vomiting (4.27%), Abdominal Pain
(3.59%), Stomatitis (2.45%), Glossodynia (2.39%),
Gastrointestinal Disorder (2.15) and Mouth Ulceration
(1.05%).

Table 1 — The gender and age of the patients that had an
adverse event

Category Number Percentage

Gender :
Male 50126 31.20
Female 110530 68.80

Age :
0-27 days 68 0.05
28 days to 23 months 647 0.50
2-11 years 7980 6.22
12-17 5853 4.56
18-44 24375 18.98
45 -64 50625 39.43
65-74 25308 19.71
More than 74 13536 10.54

Table 2 — The most reported gastrointestinal adverse events
were submitted to VigiBase

Gastrointestinal adverse events Number Percentage

Nausea 11244 34.20
Vomiting 5808 17.66
Diarrhea 4397 13.37
Abdominal discomfort 2568 7.81
Stomatitis 2350 7.15
Mouth ulceration 2253 6.85
Abdominal pain 2123 6.56
Gastrointestinal disorder 1573 4.78
Upper abdominal pain 1157 3.52
Dyspepsia 895 2.72
Constipation 557 1.69
Dysphagia 494 1.50
Pancreatitis 469 1.43
Colitis 462 1.41
Aphthous ulcer 443 1.35
Gastrointestinal haemorrhage 419 1.27
Abdominal distension 411 1.25

Table 3 — The age and gender of the patients who had
adverse events and the specialty of the reporters

Category Number of Cases* Percentage

Age :
0-1 Month 114 0.11
2 Months-2 Years 1706 1.65
3-11 Years 8125 7.86
12-17 Years 6320 6.11
18-64 Years 59444 57.51
65-85 Years 26734 25.87
More than 85 Years 912 0.88

Gender :
Female 89139 66.97
Male 43955 33.03

The specialty of the reporters :
Healthcare Professional 117828 81.90
Consumer 26041 18.10
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DISCUSSION

The present study showed that methotrexate
frequently causes gastrointestinal adverse events such
as Nausea, Vomiting, Diarrhea, Abdominal Discomfort,
Stomatitis, Mouth Ulceration and Abdominal Pain.
According to Maestá, et al the most common side
effects of methotrexate were gastrointestinal disorders
and abnormal laboratory findings. The most common
gastrointestinal side effects were Oral mucositis,
Nausea, Abdominal pain, Diarrhea and Vomiting7.
According to Bulatovi-Alasan, et al Nausea (32.0%),
Stomach Pain (11.3%) and Vomiting (6.5%) were the
most common gastrointestinal symptoms following
methotrexate administration and 42.3% of arthritis
patients who received methotrexate experienced at
least one gastrointestinal side event8. Asai, et al
reported that using methotrexate can Result in Reflux,
Stomach Discomfort, Indigestion, Diarrhea, or
constipation. In their study, the high-dose methotrexate
group showed a higher prevalence of Reflux (32%
versus 24%) and Abdominal Pain (28% versus 18%)
compared to the low-dose methotrexate group. They
discovered that the prevalence of dyspepsia, diarrhea,
and constipation did not differ significantly across
groups9. Sherbini, et al reported that Gastrointestinal
(42.0%), Neurological (28.6%), Mucocutaneous
(26.0%), Pulmonary (20.9%), increased Alanine
Transaminase (18.0%) and HAematological events
(5.6%) were the most frequently reported adverse
events in individuals with early rheumatoid arthritis10.
Moreover, previous studies demonstrated that
methotrexate’s gastrointestinal side effects, such as
Nausea, Stomach discomfort and Vomiting, frequently
occur11-17.

Despite its effectiveness, methotrexate sometimes
only receives restricted use because side effects
include kidney or liver damage, bone marrow toxicity,
and gastrointestinal mucosal irritation, according to
Tsukada, et al Additionally, they noted that intestinal
mucositis, hemorrhage, and peptic ulcers are well-
known methotrexate side effects of the gastrointestinal
system, despite the fact that fatal mucosal necrosis
instances are relatively uncommon1. Furthermore,
according to Higuchi, et al methotrexate is stopped
due to gastrointestinal side effects that are frequently
seen during the treatment of rheumatoid arthritis18.
Anticipatory and associative gastrointestinal
symptoms may impair methotrexate use and
negatively affect patients’ quality of life. However, these
symptoms are not very obvious clinically13,19.
According to Zhou, et al methotrexate-induced
intestinal mucositis places a heavy load on patients
and is the main dose-limiting factor for methotrexate
therapy2.

CONCLUSION

Methotrexate use has been linked to
gastrointestinal side effects such as Nausea, Vomiting,
Diarrhea, Stomach pain, Stomatitis and mouth Ulcers.
Methotrexate can be effective and safe when used and
monitored properly, therefore it’s critical to periodically
check on patients and inform them of the side effects
of methotrexate use and how to prevent or manage
them.
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