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Editor’s Key Points
• Methotrexate (MTX) is a commonly 
used medication for conditions 
such as Crohn disease, rheumatoid 
arthritis, and psoriasis.

• Concomitant use of MTX and 
trimethoprim-sulfamethoxazole 
can result in life-threatening 
myelosuppression, mucositis, and 
nephrotoxicity.

• Clinicians caring for patients taking 
MTX must be aware of this important 
and dangerous drug interaction. System 
processes designed to prevent this 
interaction from occurring are needed.

POINTS DE REPÈRE  
DU RÉDACTEUR
• Le méthotrexate (MTX) est un 
médicament couramment utilisé pour 
des problèmes comme la maladie de 
Crohn, l’arthrite rhumatoïde et le 
psoriasis.    

• L’utilisation concomitante de MTX 
et de triméthoprim-sulfaméthoxazole 
peut causer une myélosuppression, 
une mucosite et une néphrotoxicité 
potentiellement mortelles.

• Les cliniciens qui soignent 
des patients prenant du MTX 
doivent être au courant de cette 
importante et dangereuse interaction 
médicamenteuse. Il faut établir dans 
le système des processus conçus 
pour prévenir la survenance de cette 
interaction.
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Methotrexate and trimethoprim-sulfamethoxazole 
Toxicity from this combination continues to occur

Jessica Cudmore MD  Matthew Seftel MD MPH FRCP FRCPC  Jeffrey Sisler MD MClSc CCFP FCFP  Ryan Zarychanski MD MSc FRCPC

Methotrexate (MTX) is a folic acid antagonist and cell cycle–specific 
antimetabolite. While still an important component of hematologic 

and solid tumour treatment regimens, MTX is now used in low doses for 
the treatment of many autoimmune disorders, including Crohn disease, 
rheumatoid arthritis, and psoriasis. Although MTX is generally well toler-
ated at low doses, serious and predictable organ toxicity, including myelo-
suppression, mucositis, hepatotoxicity, and kidney injury, can occur owing 
to drug interactions or changes in renal or hepatic function. This toxicity 
can be rapid and life threatening, even in patients taking oral doses as low 
as 5 to 25 mg of MTX per week.1

Trimethoprim-sulfamethoxazole (TMP-SMX) is a bacteriostatic antimi-
crobial used in the treatment and prevention of various infections, including 
urinary tract infections, otitis media, chronic bronchitis exacerbations, and 
Pneumocystis jiroveci pneumonia. Like MTX, TMP-SMX is an inhibitor of folic 
acid metabolism and can cause bone marrow suppression. Trimethoprim-
sulfamethoxazole is also known to decrease the renal excretion of MTX. 
When used in combination, the potential for toxicity is substantial.

In this article, we report a clinically important interaction between MTX 
and TMP-SMX that resulted in severe mucositis, pancytopenia, and febrile 
neutropenia in a patient with Crohn disease who had been treated with 
long-term, low-dose MTX.

Case
A 68-year-old woman with a 39-year history of Crohn disease had been 
treated with a stable dose of MTX (25 mg/wk), along with folic acid, for 
approximately 13 years. In response to abdominal pain and an increased 
frequency of bowel moments, oral prednisone was initiated at a recent hos-
pital admission for what clinically appeared to represent a Crohn disease 
exacerbation. The patient was also prescribed TMP-SMX (combination of 
160 mg of TMP, 800 mg of SMX 3 times weekly) for P jiroveci pneumonia 
prophylaxis while taking corticosteroids. The patient was discharged with a 
tapering dose of prednisone, and over the following weeks as an outpatient, 
her abdominal pain progressed and her diarrhea worsened; she was also 
unable to ingest solid food owing to nausea, vomiting, and extremely painful 
mouth sores. Three weeks after initial discharge, she presented to hospital 
with dehydration and painful stomatitis (Figure 1). Her medications at the 
time of admission were as follows: 25 mg of MTX intramuscularly weekly; 
160/800 mg of TMP-SMX 3 times weekly; 15 mg of prednisone daily; 1 mg 
of folic acid daily; 10 mg of alendronate daily; and 1000 IU of vitamin D daily. 
On admission, her bloodwork results revealed the following: a serum cre-
atinine level of 184 μmol/L; a white blood cell count of 1.3 × 109/L; a hemo-
globin level of 71 g/L (mean corpuscular volume of 80.4 fL); and a platelet 
concentration of 115 × 109/L. The patient was treated with intravenous (IV) 
fluid for rehydration, oral nystatin for a presumptive diagnosis of oral can-
didiasis, and IV morphine for mouth pain. Consultation with a hematologist 
was requested in order to assess the pancytopenia. Vitamin B12 deficiency 
was ruled out, and blood and urine cultures had negative results.
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Treatment and clinical interpretation
Methotrexate and TMP-SMX were stopped on day 3 of 
admission, and therapy with folinic acid (15 mg IV for 
5 days) was given to antagonize the effects of MTX and 
reverse the patient’s marrow suppression. The predni-
sone taper was continued, and valacyclovir was initi-
ated for the empiric management of stomatitis. Buccal 
swabs were negative for Candida, while a lip swab later 
grew herpes simplex in culture.

The white blood cell, hemoglobin, and platelet con-
centrations returned to baseline 5 days after folinic acid 
was initiated (Figure 2). The patient’s creatinine level 
normalized, and her diarrhea subsided. She was dis-
charged from hospital when she was able to eat without 
pain. At her follow-up appointment with the gastroen-
terologist, she was started on infliximab for treatment of 
her Crohn disease.

Before her acute illness, the patient’s hematologic 
profile on a stable weekly dose of MTX had been unre-
markable, aside from long-standing normocytic, normo-
chromic anemia consistent with chronic inflammation 
(Figure 2). Although MTX levels were not available, the 
recent addition of TMP-SMX, especially in the setting of 
dehydration and renal impairment, made toxicity from 
the combination of MTX and TMP-SMX the most likely 
diagnosis.

Discussion
Methotrexate and TMP-SMX are commonly prescribed 
medications that, when used in combination, might be 
associated with life-threatening organ toxicity, espe-
cially in patients with renal or hepatic impairment. With 
up to 37% of patients discontinuing MTX owing to tox-
icity or intolerability,1 it is imperative that treatment be 
optimized in order to avoid adverse effects and patient 
dissatisfaction. Familiarity with the metabolism and side 
effects of these drugs and their potential for toxicity is 
essential for their safe clinical use.

Methotrexate is susceptible to drug interactions 
because of its reliance on renal excretion and its high 
degree of protein binding. Ninety percent of MTX is 
excreted unchanged in the urine within 48 hours.2,3 
Although minimal, active metabolism of MTX occurs 
via 2 pathways: a degree of intestinal bacterial metab-
olism occurs to produce inactive metabolite4; and 
hepatic metabolism produces 7-hydroxymethotrexate, 
which has the potential to cause nephrotoxicity.3,4 As 
most of MTX is eliminated unchanged, any condi-
tion or drug that impairs renal blood flow will impair 
MTX elimination and increase the potential for toxic-
ity.3 In addition to prerenal acute kidney injury, drugs 
that have the potential to impair renal function and 
increase toxicity include nonsteroidal anti-inflam-
matory drugs and weak organic acids such as peni-
cillins, cephalosporins, piperacillin, TMP-SMX, and  

Figure 1. Mucositis due to chemotherapy:  
Severe erosion of the oral mucosa and sloughing  
of the surface tissues. 

Figure 2. Change in the patient’s blood parameters over 
time: After TMP-SMX is initiated, the patient’s white blood 
cell and platelet counts fall dramatically. 
Once MTX and TMP-SMX are discontinued and folinic acid is 
administered, both the white blood cell and platelet counts 
recover as expected.
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acetylsalicylic acid.2-4 Second, 50% of MTX is bound to 
albumin and easily displaced by other drugs that bind 
to albumin with high affinity, such as sulfonamides (eg, 
TMP-SMX), salicylates, and phenytoin.2,3 When used in 
combination with MTX, these drugs increase both the 
concentration of free MTX and its potential for toxic-
ity. Common signs of MTX toxicity include mucositis, 
stomatitis (Figure 1), diarrhea, marrow suppression 
(Figure 2), and renal impairment, as observed in our 
patient.4 Methotrexate can also cause elevations in 
liver enzymes.4

The concomitant use of MTX and TMP-SMX might 
result in severe systemic toxicity through multiple mech-
anisms. First, because both agents inhibit dihydrofolate 
reductase,4,5 the combination of these 2 drugs sub-
stantially reduces folate metabolism and increases the 
potential for myelosuppression. Second, both sulfon-
amides and MTX have the potential to cause nephrotox-
icity, and the resulting renal impairment can itself lead 
to elevated levels of either or both drugs. Third, owing to 
competitive protein binding and reduced tubular secre-
tion, the addition of TMP-SMX increases free serum lev-
els of MTX by approximately 30% and decreases MTX 
excretion by half.6

Given the multiple indications for long-term, low-
dose MTX and the frequency with which antibiotics, 
such as penicillin derivatives or TMP-SMX, are used in 
clinical practice, health care providers must be famil-
iar with the seriousness of this and other clinically 
important drug interactions involving MTX (Table 1).7,8 
Several case reports,7,9-14 as well as a recent systematic 
review7 of the literature, highlight severe toxicity with 
concurrent use of MTX and TMP-SMX. Although well 
described, this interaction continues to occur.

Several factors likely contribute to the persis-
tence of this preventable drug interaction. An under-
appreciation for the potential toxicity of these 
agents, especially when used at low doses, appears 
to exist.7 Weekly MTX dosing administered in the 
doctor’s office might circumvent pharmacy-based 
safety processes designed to identify potential drug 

interactions; this was a contributing factor in the 
case presented in this report.

It is unknown whether short courses of TMP-SMX for 
conditions such as urinary tract infections are safe for 
patients taking long-term MTX, and clinical trials to inform 
practice are unlikely to be conducted. In the setting of 
uncomplicated cystitis in women, an alternative agent 
such as nitrofurantoin should be considered. Empiric and 
definitive therapy should be guided by local resistance pat-
terns and the results of culture and susceptibility testing. 
An infectious disease specialist should be consulted if clini-
cal uncertainty exists regarding local bacterial resistance 
patterns or the use of alternative agents. If TMP-SMX use 
is required, short courses (up to 3 days) are recommended. 
Baseline laboratory testing that includes a complete blood 
count, liver enzymes, and serum creatinine levels, along 
with follow-up testing in 5 to 7 days, should be considered. 
If pancytopenia is identified, consultation with a hema-
tologist should be considered. Folic acid supplementation 
would not be expected to prevent dangerous drug interac-
tions or to effectively treat them once they occur. Folinic 
acid, a reduced derivative of folic acid that supplies the 
necessary cofactor antagonized by MTX, does reverse the 
block in folate metabolism induced by both MTX and TMP-
SMX, but would be expected to reduce the effectiveness of 
these agents to treat the conditions for which they were 
initiated.

Conclusion
Concomitant use of MTX and TMP-SMX, even in low 
doses, can result in serious systemic toxicity character-
ized by pancytopenia, oral mucositis, and nephrotox-
icity. Health care providers should be mindful of this 
and other potential drug interactions with the introduc-
tion of new prescription or nonprescription medications. 
The persistence of cases of serious toxicity due to the 
combined use of MTX and TMP-SMX, despite published 
reports, not only highlights the need for education and 
effective knowledge translation strategies, but also sig-
nals the need for improved system processes designed 
to prevent this interaction from occurring. 

Table 1. Common drug-drug interactions with MTX
Drugs* Adverse Reaction Supporting Evidence

TMP-SMX Bone marrow suppression, renal toxicity ≥ 17 case reports and 1 retrospective case-
control study

Penicillins and cephalosporins (eg, 
amoxicillin, cephalexin)

Bone marrow suppression ≥ 5 case reports and multiple interaction 
studies

NSAIDs (eg, high-dose ASA, indomethacin, 
ibuprofen)

Bone marrow suppression ≥ 30 case reports, 2 retrospective 
observational studies, and multiple 
interaction studies

ASA—acetylsalicylic acid, MTX—methotrexate, NSAIDs—nonsteroidal anti-inflammatory drugs, TMP-SMX—trimethoprim-sulfamethoxazole.
*Rare drug-drug interactions have also been reported with MTX and quinolones, macrolides, retinoids, proton pump inhibitors, isoniazid, ranitidine, pro-
benecid, and theophylline; however, the reliability and clinical importance of these potential interactions are substantially uncertain.
Data from Bourré-Tessier and Haraoui7 and van Roon et al.8
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