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Lesson of the week
Low dose methotrexate and bone marrow suppression
Michael Sosin, Sunil Handa

Methotrexate is an antimetabolite that, apart from its
use in malignant disorders, is taken orally in low doses
for the control of conditions such as rheumatoid
arthritis and psoriasis. When used in chemotherapy it
causes profound suppression of bone marrow.
However, even at a low dose it may be associated with
bone marrow suppression—particularly in the pres-
ence of renal insufficiency or when other drugs are
taken concomitantly (box 1). Its unusual weekly dosing
regimen can result in dose error by patients or
clinicians. We present three cases of bone marrow sup-
pression in patients taking low dose methotrexate who
presented at a district general hospital during a period
of four years (table).

Case reports
Case 1
A 78 year old woman with rheumatoid arthritis had
been taking a weekly dose of 17.5 mg of methotrexate
for two months. Before this the dose had been gradu-
ally built up over several years. She was admitted with
breathlessness and found to be pancytopenic (haemo-
globin concentration 100 g/l, white cell count 3.0 ×
109/l, neutrophils 2.5 × 109/l, platelets 13 × 109/l). A
month earlier her full blood count had been normal.

Methotrexate treatment was discontinued. She was
treated with intravenous folinic acid and antibiotics and
was given transfusions of blood products. Her blood
count showed recovery (haemoglobin concentration
137 g/l, white cell count 11.0 × 109/l, neutrophils 8.1 ×
109/l, platelets 178 × 109/l). After a prolonged admission
of about four weeks she was discharged home well.

Case 2
A 67 year old man with rheumatoid arthritis had been
taking methotrexate for six months. He was admitted

with diarrhoea and vomiting. Both he and his family
were unclear about the dose of methotrexate he had
taken recently, but it seemed likely that he had been
taking methotrexate daily instead of weekly. He was
pancytopenic (haemoglobin concentration 102 g/l,
white cell count 1.2 × 109/l, neutrophils 0.3 × 109/l,
platelets 66 × 109/l). A month previously his blood
count showed a neutrophilia (haemoglobin concentra-
tion 111 g/l, white cell count 15.5 × 109/l, neutrophils
13.7 × 109/l, platelets 393 × 109/l). His weekly dose of
methotrexate had been increased from 5 mg to 7.5 mg
at that time, and this may have resulted in the
presumed dose error.

Methotrexate was discontinued, and he was treated
with blood transfusion and with intravenous antibiotics
and folinic acid. His blood count recovered (haemo-
globin concentration 117 g/l, white cell count 15.6 ×
109/l, neutrophils 8.5 × 109/l, platelets 153 × 109/l),
and he was discharged home well.

Case 3
A 74 year old woman, who had been taking
methotrexate (5 mg weekly) for 10 years, was admitted
with abdominal pain and pancytopenia (haemoglobin
concentration 78 g/l, white cell count 0.5 × 109/l, neu-
trophils 0.4 × 109/l, platelets 14 × 109/l). She had
received a course of trimethoprim for a presumed uri-
nary tract infection one week before admission. Three
weeks earlier her blood count had been normal.

Methotrexate was discontinued. She was treated
with intravenous antibiotics and folinic acid and trans-
fusion of blood products. She did not improve and was
started on treatment with granulocyte colony stimulat-
ing factor. Her white cell count rose rapidly, and her
last blood count showed a neutrophilia (haemoglobin
concentration 132 g/l, white cell count 52.0 × 109/l,
neutrophils 48.4 × 109/l, platelets 190 × 109/l). After

Details of patients with bone marrow suppression after taking methotrexate

Patient Age, sex

Weekly dose of
methotrexate (duration of

treatment) Indication
Symptoms at

presentation to hospital Precipitating factor Outcome

1 78, female 17.5 mg (2 months) Rheumatoid arthritis Shortness of breath Unknown Recovered

2 67, male 5 mg (6 months) Rheumatoid arthritis Diarrhoea and vomiting Dose error Recovered

3 74, female 5 mg (10 years) Rheumatoid arthritis Abdominal pain Concomitant trimethoprim Died

4* 40, male 10 mg (7 months) Psoriasis Fever and rigors Unprescribed self
treatment

Recovered

*Not described in the text.
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initial improvement she developed pneumonia and
died 17 days after admission.

Discussion
Methotrexate is often used to treat psoriasis and rheu-
matoid arthritis. For these conditions it is usually given
orally in a low dose, once weekly (up to 30 mg a week).
Overall it is very well tolerated, with a low incidence of
bone marrow suppression.1 2 In a study of 2170
patients with rheumatoid arthritis, Grove et al found
methotrexate to be the best tolerated of the disease
modifying antirheumatic drugs.3 A recent prospective
study found that methotrexate may improve survival in
patients with rheumatoid arthritis, largely by reducing
cardiovascular mortality.4 However, the unusual dosing
regimen can cause errors, sometimes resulting in
death.5–7 Deaths associated with low dose methotrexate
and concomitant use of interacting drugs or renal
insufficiency, without dose error, have also been
reported previously.6–9 In our case 1 there was no
evidence of use of interacting drugs or dose error. All
the patients had normal renal function. Bone marrow
suppression can therefore occur in patients taking low
dose methotrexate, in the absence of other risk factors.
Methotrexate is sometimes given in conjunction with
low dose, oral folic acid (5 mg daily). This may reduce
the incidence of bone marrow suppression and has not
been shown to reduce the efficacy of methotrexate.2 8 10

None of our patients was taking folic acid before
admission.

Each of the patients described here suffered
considerable morbidity, requiring prolonged admis-
sion and intensive treatment—including transfusion of
blood products, intravenous antibiotics, and, in one
case, treatment with growth factor. One patient did not
survive. A further case (table), occurring in a patient
who had been treating his psoriasis with methotrexate
obtained from a relative, has not been fully described.
Two other cases occurred at the hospital during this
period, both fatal, but we could not contact relatives
and so cannot present case details. Two of these
patients had normal full blood count results within one
month before admission, showing that bone marrow
suppression can have a rapid onset.

Although regular monitoring of blood counts, as
recommended by the national guidelines of the British

Society of Rheumatology (box 3),11 is helpful in picking
up some cases of early toxicity, it may not prevent all
episodes of bone marrow suppression. Because of the
rapid onset of bone marrow suppression, more
frequent monitoring is unlikely to reduce its occur-
rence. Oral folic acid may reduce the incidence of this
complication. More importantly, however, patients and
health professionals must be aware of the importance
of avoiding interacting drugs and taking the wrong
dose.
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Box 2: Treatment of neutropenia induced by methotrexate

Stop methotrexate treatment
Give folinic acid, up to 120 mg in divided doses per 24 hours
Follow local guidelines for treatment of the neutropenic patient
Give granulocyte colony stimulating factor if the neutrophil count fails to
recover or if the patient is severely ill with infection

Box 1: Drugs that may cause bone marrow
suppression when combined with methotrexate

Chloramphenicol
Ciclosporin
Cisplatin
Corticosteroids
Kanamycin
Nitrous oxide
Non-steroidal anti-inflammatory drugs
Omeprazole
Penicillins
Phenytoin
Probenecid
Retinoids
Tetracycline
Triamterene
Trimethoprim or co-trimoxazole

Box 3: British Society for Rheumatology’s guidelines for the
monitoring of methotrexate treatment (July 2000)

Dose regimen: 7.5 mg weekly, increasing by 2.5 mg every six weeks to a
maximum of 25 mg

Pretreatment assessment:
• Full blood count
• Urea and electrolytes
• Creatinine
• Liver function tests
• Chest radiography

Monitoring:
• Full blood count and liver function tests fortnightly until six weeks after
last increase in dose, then monthly
• Urea and electrolytes every 6-12 months
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