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Abstract:   Methotrexate has been widely used for many years in the treatment of a variety of diseases. Acute 
pneumonitis and bone marrow suppression are very serious side effects in methotrexate treatment. A 48-year-old 
man with end-stage renal disease undergoing chronic hemodialysis developed combined acute pneumonitis and 
pancytopenia after a cumulative dose of 20 mg methotrexate for bullous pemphigoid. Continuous renal replace-
ment therapy (CRRT) can effi ciently decrease serum methotrexate concentration. A rapid improvement of clinical 
symptoms and resolution of pulmonary opacifi cation were found after CRRT. Blood cell counts returned to nor-
mal after component blood transfusion and cytokine supportive therapy. Patients with impaired renal function 
are at high risk of methotrexate toxicity, and low-dose methotrexate should be prescribed with great caution.
Keywords: Methotrexate; Pancytopenia; Pneumonia; Renal dialysis

43

 INTRODUCTION
Methotrexate (MTX) is always taken on a 

once-weekly basis, with smaller doses for skin prob-
lems. Along with its needed effects, MTX has several 
potential side effects, including acute pneumonitis and 
bone marrow suppression, which are very serious and 
sometimes life-threatening. The background dermato-
logical diseases of MTX pneumonitis reported to date 
include psoriasis, mycosis fungoides, and pemphigus 
vulgaris.1 No MTX pneumonitis has been found in pa-
tients with bullous pemphigoid, and only one case of 
fatal pancytopenia has been reported in a hemodialy-
sis patient with bullous pemphigoid.2 Here we report 
a case of combined acute intersitial pneumonitis and 
pancytopenia induced by low-dose MTX in a hemodi-
alysis patient treated for bullous pemphigoid.

CASE REPORT
A 48-year-old man was treated with hemodialy-

sis (three times/week) in 2008 for end-stage renal dis-
ease due to chronic glomerulonephritis. On 26th June 
2013, the patient was hospitalized because of bullous 

pemphigoid, which was diagnosed on clinical, his-
topathological, and immunofl uorescence grounds 
(Figure 1A). Histopathological examination showed 
subepidermal blister formation and direct immunofl u-
orescence revealed a linear deposit of IgG and C3 (data 
not shown) along the basement membrane (Fi-gures 
1B and 1C). Application of methylprednisolone (60 mg 
daily) and topical halometasone failed to control the 
disease. A heterozygous (CT), methylenetetrahydro-
folate reductase (MTHFR) genotype was confi rmed by 
PCR. Oral MTX (10 mg weekly) was then given and 
folic acid was prescribed. MTX addition led to rapid 
symptomatic improvement and cessation of new bul-
lae formation. On the fi fth day, after the second MTX 
dose, the patient complained of acute shortness of 
breath, non-productive cough, and fever. Physical ex-
amination revealed inspiratory rales over both lower 
lung fi elds. Arterial blood gas analysis revealed a PaO2 
of 49 mm Hg, PaCO2 of 30 mm Hg, and pH of 7.42 on 
room air. A high-resolution CT scan showed extensive 
ground-glass infi ltrates in both lungs (Figure 2A). The 
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patient satisfi ed criteria for MTX pneumonitis accord-
ing to the aforementioned fi ndings and other support-
ive evidences.1,3 MTX was stopped, methylpredniso-
lone was maintained at 60 mg daily, and the patient 
was treated with nasal oxygen. The hemodialysis was 
then carried out once daily to eliminate MTX. Serum 
MTX level was measured by using the Syva enzyme 
multiplied immunoassay technique (EMIT). After fi ve 
hemodialysis procedures, the serum MTX level was 
still 0.14 μmol/L, the same as after the fi rst hemodi-
alysis. No apparent improvement in pulmonary infi l-
trates was found, as evidenced by repeat CT scan. The 
patient was transferred to the Urology Department to 
receive continuous renal replacement therapy (CRRT). 
After one day of CRRT using continuous veno-venous 
haemofi ltration (CVVH), the patient rapidly improved 
and serum MTX level decreased from 0.14 (72-hour 
MTX concentration >0.1 μmol/L is considered as at 
risk of toxicity) to 0.07 μmol/L. Pulmonary interstitial 
infi ltrates gradually resolved and a nearly complete 
resolution of pulmonar infi ltrates was found 3 days 
after CRRT initiation. Arterial blood gas analysis was 
also found to be normal (Figures 2B and 2C). On the 
sixth day, after the second MTX dose, blood analysis 

confi rmed pancytopenia: WBC count was 1.8 ´ 109/L, 
hemoglobin concentration was 51 g/L, and platelet 
count was 49 ´ 109/L. His pancytopenia recovered after 
component blood transfusion and cytokine support-
ive treatment (G-CSF and IL-11). Methylprednisolone 
was converted to prednisone to control skin lesions 
after recovery from pneumonitis. The patient did not 
complain of respiratory symptoms during a 3-month 
follow-up.

DISCUSSION
MTX is not recommended in case of a creati-

nine clearance < 10 mL/mn2. A study has suggested 
that MTX, which is highly bound to albumin, can be 
removed by hemodialysis. 4 This fi nding makes MTX 
a viable treatment option in uremic patients. Recently, 
Vilay et al have demonstrated successful treatment of 
MTX intoxication by using continuous extracorporeal 
therapy and glucarpidase in a patient with osteosarco-
ma. 5 Of particular importance is the use of continuous 
veno-venous hemodialysis (CVVHD) and continuous 
veno-venous hemodiafi ltration (CVVHDF). CVVHD 
and CVVHDF are different CRRT modes and either 
one of them can effi ciently increase MTX removal. This 
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FIGURE  1: A. Blisters on the trunk of the patient’s body. B. Histopathological examination shows subepidermal blister formation and 
perivascular infi ltrates in the dermis. C. Direct immunofl uorescence reveals a linear deposit of IgG along the basement membrane

FIGURE  2: A.CT scan shows extensive ground-glass infi ltrates in both lungs. B and C. The resolution of pulmonary opacifi cation during (B) 
and after (C) CRRT therapy
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view is also supported in our patient, who received 
CRRT therapy using CVVH.

Another report has stated MTX is poorly re-
moved by hemodialysis, although removal through 
hemodialysis is greater than through peritoneal di-
alysis. 4,6 The authors believe that MTX, even in low 
dose, should not be prescribed to dialysis patients. 
6 Our fi ndings also suggested poor removal of MTX 
by hemodialysis, since fi ve hemodialysis procedures 
failed to reduce serum MTX. The failure to eliminate 
MTX may be associated with the absence of high-fl ux 
membrane in hemodialysis, as high-fl ux hemodialysis 
has been proven to effi ciently reduce serum MTX lev-
el, despite the failed clearance of polyglutamated MTX 
metabolite within cells. 7

The risk factors that have been suggested for 
MTX pneumonitis include preexisting pulmonary 
disease or abnormalities on chest radiographs, smok-
ing, acetylsalicylic acid use, and renal insuffi ciency. 8 
Risk factors for pancytopenia include impaired renal 
function, hypoalbuminemia, advanced age, concur-
rent infection, and/or concurrent medication. 9 As to 
our patient, impaired renal function may be the most 
important risk factor both for MTX pneumonitis and 
pancytopenia. It is uncertain whether the heterozy-
gous MTHFR genotype in our patient is associated with 
MTX toxicity, because CC and CT genotypes showed 
no signifi cant differences in risk of MTX toxicity. 10

Low-dose MTX must be prescribed with great 
caution to uremic patients. Alternative medicines (aza-
thioprine or mycophenolate mofetil) should be consid-
ered.❑
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