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ABSTRACT 

 

Rheumatoid arthritis (RA) is a chronic, progressive multisystemic inflammatory disorder which 

affects approximately 0.5-1% of adult population. 
[1]

 Usually middle aged adult males are involved 

more than the females. This chronic inflammatory disorder results in the damage of articular cartilage 

with repeated attacks. Many a times the involvement is very symmetrical affecting both large and 

small joints. Thus, it is very important to introduce the effective treatment to inhibit the inflammation 

and destructive mechanisms as soon as the disease is diagnosed. Among the current management 

scheme of rheumatoid arthritis, Methotrexate (MTX) is the commonest disease-modifying ant 

rheumatic drug (DMARD). 
[2]

 Most of the time MTX is prescribed as monotherapy and also in 

combination with other DMARDs. The patients who are on long term treatment of RA are at great 

risk for the development of hematological toxicity, which includes leucopenia, thrombocytopenia, 

megaloblastic anaemia and pancytopenia, and their prevalence is estimated to be 3%. 
[3] 

The dreaded 

effect such as pancytopenia, which is a serious and unpredictable adverse effect of low-dose MTX, 

may be underestimated and sometimes results to be fatal for the patients. We report a case of severe 

bone marrow suppression in a rheumatoid arthritis patient on accidental intake of large dose of MTX. 
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CASE REPORT 

68 years old female with known 

history of rheumatoid arthritis for 7 years 

with recent worsening of joint pain and 

swelling went to local doctor and was 

started on methotrexate, 7.5mg once a week, 

one month back. For no reason the patient 

inadvertently took the drug (MTX) daily, 

now presented to the tertiary care hospital 

with complaints of oral ulcer, loose stools, 

vomiting and decreased urine output. On 

clinical examination patient was conscious 

and oriented, vitals were stable. Chest 

examination showed bilateral crepitation. 

Patient showed pallor and features of 

volume overload.  

Investigations: The coulter hemogram 

revealed pancytopenia (anemia, leukopenia 

and thrombocytopenia) with the following 

parameters: Hemoglobin- 6.6 g/dl, total 

WBC count- 600/μL, platelets- 10,000/μL. 

The peripheral smear confirmed the above 

findings. The differential count showed no 

atypical/abnormal cells. Liver function test 

was deranged. Renal function test showed 

mass abnormality with the following 

parameters: Serum Urea- 246mg/dl, Serum 

creatinine-11.6mg/dl, Uric acid- 12mg/dl. 

Serum amylase- 303U/L, Serum lipase- 379, 

Creatinine phosphokinase- 270 U/L. With 

the above smear findings, an impression of 

Pancytopenia? Cause was given, with an 

advice to perform bone marrow study. 

Subsequently patient start presenting 

with altered sensorium after 3 days of 

admission for which CECT scan of brain 
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was done and for surprise it showed an 

intraparenchymal bleed. Bone marrow 

aspirate showed marked suppression of 

erythroid, myeloid and megakaryocytic 

component with relative increase in the 

lymphocyte and plasma cell count. In the 

aspirate macrophages were increased in 

number with marked platelet phagocytosis. 

Based on the above findings with 

correlation of clinical history the diagnosis 

of Hypoplastic marrow - Drug induced was 

given with advice to follow the counts on 

peripheral blood. 

Bone marrow sample was also 

processed with BacT alert automated blood 

culture and found to have growth of 

Candida tropicalis. Gram stained urine 

sample was examined, there were numerous 

gram positive cocci was seen. On aerobic 

culture of the urine sample, growth of 

Enterococcus faecium was detected with 

colony count of 10
4
CFU/ml. Blood sample 

was also processed with BacT alert and 

found to have Enterococcus faecium. Patient 

was negative for Hepatitis B surface 

antigen& Antibody to Hepatitis C. 
 

 
            Fig I-Hypocellular marrow particle in aspirate     Fig II-Hypocellular marrow spaces in bone marrow biopsy 

(Leishman stain X40).             (H&E X40). 

 

 
Fig III- Hypocellular marrow spaces in bone marrow biopsy 

(H&E X40). 

 

DISCUSSION 

A rare but potentially very fatal 

complication of MTX therapy is 

pancytopenia, it may develop suddenly and 

sometimes it may appear without any 

warning signs. The complication can occur 

as early as two months of starting MTX, as 

seen in the present case report. In many 

cases the hematological manifestation can 

develop independently of dose and route of 

administration. More commonly, however, 

it occurs late. 
[4]

 MTX is a selective 

competitive inhibitor of the enzyme 

dihydrofolate reductase and results in the 

reduced production of thymidylate and 

DNA synthesis. Tissues which are having 

their majority of cells in the synthetic phase 

of cell cycle (oral mucosa, gastrointestinal 

tract, bone marrow cells and testicular 

tissue) are the most susceptible to its killing 

effects. Similar symptoms are seen in cases 

of folate deficiency. Reduced levels of 

intracellular folic acid in the hepatocytes 

and peripheral blood lymphocytes of RA 

patients treated with MTX have been 

documented in various literatures. 
[5,6] 

With 

the above scenario it is clear that folic acid 

supplementation reduces the chances of 

liver function derangement 
[7]

 as well as 

mucosal and gastrointestinal side-effects. 
[8]

 

But there is no study available to support the 
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protective effect of folate supplementation 

on MTX-related hematological toxicity. 

In the present case the consequence 

of pancytopenia resulted in various 

infections leading to sepsis. 

Intraparenchymal bleed was a result of 

severe thrombocytopenia which left the 

patient debilitated. 

With the long term use of 

Methotrexate, hematological effects are 

usually seen. It has also been reported in 

studies that elevation of Mean Corpuscular 

Volume (MCV) usually precedes the 

occurrence of Bone marrow suppression, 
[9]

 

so this could alert the treating physician 

about the unforeseen event the patient 

would be developing. With the temporary 

removal of drug from the regimen for the 

treatment of rheumatoid arthritis can revert 

mild bone marrow suppression. Degree of 

pancytopenia can vary from mild to severe 

in patient with renal insufficiency and 

hypoalbuminemia receiving NSAID’s 

(salicylates and probenecid). 
[10]

 It is well 

established that more than 90% of the drug 

is cleared within the first 24 hours after its 

administration. 
[11]

 So severe bone marrow 

suppression may be a cause of gradual 

accumulation of the drug in the body due to 

delayed plasma clearance of the drug.  

 

CONCLUSION 

The hematopoietic toxicity 

following low-dose methotrexate therapy in 

RA patients has been well established in the 

literature. 
[12,13]

 It has been estimated that 3-

4% of the patients on MTX would 

experience pancytopenia as its side effect. 
[14]

 
Methotrexate is used widely in the 

treatment of early stage of rheumatoid 

arthritis with very little side effects, which if 

monitored rigorously can be managed with 

folic acid supplementation. Even though 

there should be a regular follow-up of the 

patients. According to the guidelines by the 

Health and Public Policy Committee, 

American College of Physicians, 
[14]

 

laboratory studies (total and differential 

blood counts and platelet count, serum 

creatinine and liver enzymes) should be 

repeated every month. Treating physician 

should restrict the use of MTX for an 

unreliable patient who cannot come for 

follow up and utmost caution is needed 

when the patient, in addition to RA, has 

other metabolic disorders, such as diabetes 

mellitus2. 
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