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Methotrexate (MTX) is a commonly used drug in the treatment of autoimmune disor-
ders. Although a very safe drug, it can rarely have serious side effects like pancytope-
nia and hepatotoxicity. We present here a case of methotrexate-induced pancytopenia 
leading to sepsis and multiorgan failure.
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Introduction
Methotrexate (MTX) is a common drug used for the treat-
ment of certain malignancies and autoimmune disorders 
including rheumatoid arthritis. It has been in widespread use 
because of its efficacy, tolerability, and relative lack of serious 
side effects. Most of the side effects of MTX include hepatic 
abnormalities and pneumonitis. Hematologic side effects like 
myelosuppression and pancytopenia are not uncommon side 
effects of MTX, but are underreported.

Case Report
A 51-year-old female with a diagnosed case of severe aortic 
regurgitation (AR) was admitted to our hospital from an outside 
hospital for heart failure. She had shortness of breath since last 
two months New York Heart Association (NYHA) Grade IV. She 
was a known case of Takayasu arteritis Type IIB and was on tab-
let Omnacortil 2.5 mg once daily and tablet MTX 15 mg once 
weekly since 2011.

On clinical examination, she was unable to lie down, had 
bilateral crepts on auscultation of chest, and her room air 
oxygen saturation was 93%. Bilateral upper limb pulses were 
not palpable. Lower limb anterior and posterior tibial pulses 
were palpable. She had a history of allergic reaction to con-
trast dye during aortography performed two months ago in 
another hospital. Magnetic resonance angiography showed 
left internal carotid artery 95% stenosed and complete occlu-
sion of left vertebral artery.

Transthoracic echocardiography revealed thickened aor-
tic valve with noncoaptation resulting in severe AR and 
no aortic stenosis. Aortic annulus was 2 cm and ascending 

aorta was 3.3 cm in diameter. She had mild mitral and tri-
cuspid regurgitation, pulmonary artery systolic pressure of 
33 mm Hg, global left ventricular hypokinesia with an ejec-
tion fraction of 45%, normal right ventricular function, and 
increased left ventricular end diastolic pressure. Inferior vena 
cava was 8 mm in diameter and more than 50% collapsing 
with respiration, no intracardiac clot, vegetation, or pericar-
dial effusion. Her preoperative blood investigations showed 
hemoglobin of 10.4 g, total leucocyte count of 8,400/mm3 
with differential count within normal limits, platelet count of 
1,47,000/mm3, and serum creatinine of 0.8. Her preoperative 
blood, throat, and urine cultures were negative.

In view of her heart failure and nonresponse to conserva-
tive therapy, she was planned for aortic valve replacement 
(AVR). She had taken the last dose of MTX 5 days prior to the 
surgery. AVR was performed uneventfully and she was extu-
bated the next day after 12 hours of overnight ventilation. The 
next two days of the postoperative course were uneventful. 
On the third postoperative day she had multiple episodes of 
bloody diarrhea. Her total leucocyte count (TLC) decreased to 
300/mm3 and platelet count to 30,000/mm3. Peripheral blood 
smear showed no schistocytes. Urgent hematology and inter-
nal medicine consultation were taken. They opined the clinical 
picture as most likely MTX-induced pancytopenia and advised 
folinic acid 30 mg intravenous 8 hourly and injection granu-
locyte colony stimulating factor G-CSF 300 µg sc once daily. 
Her serum procalcitonin (PCT) level on the third postoperative 
day was 4.32 ng/mL. On the fourth postoperative day her TLC 
decreased to 200/mm3 and platelet count was 40,000/mm3. 
She developed respiratory distress and hypotension for which 
she had to be intubated and mechanically ventilated. She was 
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started on broad spectrum antibiotics. Transthoracic echo 
performed on her revealed normal left ventricular function 
and normally functioning prosthetic valve at aortic position. 
Her blood pressure was low and she was on higher strengths 
of vasopressors to maintain her blood pressure. Her clinical 
condition continued to deteriorate. She received multiple 
units of packed red cells, fresh frozen plasma and platelet 
transfusions. She was hemodialysed due to falling urine out-
put. On the eighth postoperative day her serum PCT level was 
77.7 ng/mL. All the blood, urine, and endotracheal secretion 
cultures showed no growth. She died on the ninth postopera-
tive day due to multiorgan failure.

Discussion
MTX is one of the common disease-modifying anti-inflamma-
tory drug used either as monotherapy or in combination with 
other drugs. MTX is a highly selective competitive inhibitor of 
the enzyme dihydrofolate reductase and hence reduces the 
production of thymidylate and DNA synthesis. MTX has wide 
acceptance because of good clinical response and less inci-
dence of serious side effects. Most of the serious MTX toxicities 
that have been reported have focused on hepatic abnormal-
ities and pneumonitis, while hematological reactions have 
been less emphasized. The incidence of MTX induced hema-
tologic toxicities including leucopenia, thrombocytopenia, 
myelosuppression, and pancytopenia have been estimated 
to be ~2 to 4%. Pancytopenia due to MTX1-3 is unpredictable 
and underreported. Pathogenesis of MTX induced pancytope-
nia is still unknown. Some of the known risk factors of MTX 
toxicity include impaired renal function, hypoalbuminemia, 
concurrent infection, advanced age, and coadministration 
of some drugs like NSAIDs, proton pump inhibitors and oral 
hypoglycemics. In most cases pancytopenia is transient and 
recovery occurs after discontinuation of MTX. MTX is excreted 
through kidneys; hence, MTX toxicity is common in patients 
with renal impairment. Folic acid supplementation has shown 
to reduce likelihood of liver impairment but protective effects 
on hematological toxicities have not been proven.

Many patients who are on MTX therapy have to undergo 
elective surgical procedures most commonly orthopedic in 
nature. There is no general consensus on how to manage dis-
ease modifying antirheumatic drugs (DMARD) in the periop-
erative setting. Many perioperative physicians stop MTX 
2 weeks prior to elective surgery and restart it 2 weeks post-
operatively.4,5 Most of the data regarding use of MTX in the 
perioperative setting are based on retrospective cohort stud-
ies. Most of the studies showed no difference in perioperative 
infection rates or wound complications between those who 
continued or discontinued MTX perioperatively.

Sany6 included 64 rheumatoid arthritis patients who 
underwent orthopaedic surgery in a randomized unblinded 
prospective 8-month follow-up study. A total of 32 patients 
continued MTX and 32 stopped it more than a week before 
surgery. All the study patients were on MTX mean dose of 
10 mg/week. No differences were found in relation to the 
occurrence of wound morbidity. No infections were reg-
istered in any group. In the study of carpenter,7 patients 

continued or stopped MTX according to orthopaedist or 
rheumatologist preferences, but no significant differences 
were found in patient demographic and disease features. 
However, there were more infections in the group who con-
tinued MTX perioperatively. Surprisingly, in a retrospective 
1-year follow-up study by Murata8 there were fewer infec-
tions and rheumatoid arthritis flares in the MTX group.

Elective AVR has a very low incidence of postoperative 
mortality. According to STS ACSD Society of thoracic surgery 
Adult cardiac surgery database the mortality in isolated AVR 
is around 2 to 3%. At our institution it was (2/127) 1.57% last 
year. This patient had severe pancytopenia leading to sepsis 
and septic shock refractory to appropriate therapy, probably 
due to MTX.9-14

Conclusion
MTX induced hematological toxicities are not uncommon 
and under reported. Perioperative physicians should be 
aware of these facts and patients should be closely mon-
itored for associated risk factors especially impaired renal 
function. Patient on MTX therapy should be regularly 
monitored with complete blood count and liver func-
tion tests to identify myelosuppression and avoid the 
complications of pancytopenia. More studies are needed 
to frame guidelines regarding continuation of MTX in the 
perioperative setting. Maybe it should be stopped for a 
week or two before and after major surgery.
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