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A B S T R A C T
Methotrexate (MTX) is an effective drug used to treat various diseases, especially rheumatological 

diseases. However, myelosuppression is a severe side effect, the frequency of  which increases in patients 
with renal insufficiency. Here, we presented a chronic hemodialysis patient who developed pancytopenia 
and mucositis after using low-dose MTX to treat psoriasis.

Introduction

Methotrexate (MTX) is widely used to treat 
various malignancies and chronic inflammatory 
diseases. This antimetabolite agent impairs 
DNA synthesis by competitively inhibiting the 
dihydrofolate reductase enzyme. MTX may 
cause side effects such as nausea, stomatitis, 
myelosuppression, hepatic, renal and pulmonary 
toxicity due to usage in its high doses, decreased 
elimination and polypharmacy. Since the primary 
excretion site is the kidneys (90%), MTX may 
accumulate in cases with impaired renal function. 
Herein, we presented a subject in the hemodialysis 
(HD) program and developed pancytopenia and 
mucositis due to using low-dose MTX to treat 
psoriasis.

Case Report

A 30-year-old female patient with psoriasis 
and hypertension was treated with intermittent 
HD for end-stage renal disease secondary to 
membranoproliferative glomerulonephritis. The 
patient was using ramipril, amlodipine, carvedilol, 
doxazosin and moxonidine. Two weeks ago, a 
dermatologist started subcutaneous 7.5 mg/week 
MTX treatment for psoriasis. Four days after the first 
dose, the patient developed diarrhoea and increased 
after the second MTX administration. Two days 
later, severe widespread abdominal pain developed. 
There were plaques on the oral mucosa, crusty 
ulcerations on the lips, widespread erythematous 
plaques in the body, widespread abdominal 
tenderness, voluntary defence, and rebound in his 
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physical examination. Other system examinations 
were normal. Abdominal CT angiography 
performed with the preliminary diagnosis of  the 
acute abdomen revealed diffuse edematous wall 
thickening, increased mucosal staining, and marked 
valarectasis in the colon loops, ascending colon, and 
cecum. In the laboratory examination, leukocyte 
1.910/mm³, neutrophil 1360/mm³, hemoglobin 
8.7 g/dL, platelet 76,000/mm³, CRP 207 mg/L, 
vitamin B12 level 125 ng/L in peripheral blood. His 
blood MTX level was 0.03 mcmol/L. Blood CMV-
DNA PCR was negative. There were no parasites in 
the stool. 

A bone marrow biopsy was performed because 
atypical cells were seen in the peripheral smear. The 
bone marrow imprint material revealed an increase 
and paused in early myeloid elements. Although 
the serum MTX level was low due to the 6-8 hour 
serum half-life of  MTX,  we considered MTX 
toxicity due to pancytopenia and mucositis after the 
last MTX treatment, and she was hospitalized. We 
started folinic acid 3x50 mg, granulocyte colony-
stimulating factor 5 mcg/kg/day, vitamin B12 
replacement and total parenteral nutrition for oral 
intake insufficiency due to mucositis. Upon the 
deepening of  pancytopenia, we replaced erythrocyte 
and thrombocyte suspensions. She recovered from 
neutropenia on the 8th day of  his hospitalization. 
The patient continued the routine HD program. She 
received ciprofloxacin and metronidazole treatment 
for ten days. After 15 days of  hospitalization, the 
patient’s clinical condition improved, and she was 
discharged.

Discussion 

Methotrexate is a folic acid analogue, and it binds 
to dihydrofolate reductase, reducing thymidylate, 
purine synthesis and cell proliferation. And also, 
methotrexate is a disease-modifying, anti-rheumatic 
drug used in treatment schemes of  different diseases; 
however, long-term use may cause side effects in 
61% of patients and may lead to discontinuation 
of  the drug in 20% of patients.1 High-dose MTX 
is defined as a dose greater than 500 mg/m2 given 
intravenously and is mainly used to treat diverse 
malignancies.2 Low-dose treatment  (5 mg to 25 mg 
once weekly) has been widely and safely used to 
treat rheumatoid arthritis and psoriasis, and many 
other rheumatologic diseases.

The kidneys excrete more than 90% of MTX and 

its metabolites through both glomerular filtration 
and tubular secretion; therefore, renal failure is a 
limiting risk factor for side effects that may occur 
for MTX treatment. Myelosuppression is one 
of  the most feared side effects.3,4 In our case, oral 
mucositis and gastrointestinal mucositis developed 
as side effects besides pancytopenia. According to 
an analysis of  11 clinical studies of  496 patients, 
patients using MTX to treat rheumatoid arthritis 
were found to have a fourfold increased probability 
of  excessive toxicity in patients with reduced kidney 
function compared to those with average creatinine 
clearance.5 As in our case, cases of  pancytopenia 
associated with the use of  low-dose MTX have 
been reported in HD patients.6-8 Deaths have been 
reported as a result of  the use of  2.5 mg MTX in 
HD patients.9,10

On the other hand, Mori et al.11 retrospectively 
analyzed 40 cases of  low-dose MTX induced 
myelosuppression. They stated that serum albumin 
levels and folic acid supplementation were the 
most critical risk factors affecting the severity of  
pancytopenia. In our case, the serum albumin level 
was not very low and timely, and the appropriate 
dosage of  folic acid replacement perhaps caused 
pancytopenia to last shorter than expected.

Boey et al.12 strongly recommended that MTX 
toxicity be carefully monitored in patients with 
stage 3 or stage 4 kidney disease, and MTX should 
not be used in patients with stage 5 kidney disease. 
Diskin et al. 13 reported that the amounts of  MTX 
in the dialysate were completely equal in the first 
hour of  both HD and peritoneal dialysis, but not 
after the first hour. Indeed, HD is superior because 
of  the constantly renewed dialysate. But neither 
method could prevent the patient’s death.13 Alzate 
et al.14 prevented MTX-related toxicity in peritoneal 
dialysis patients by switching to multiple exchange 
peritoneal dialysis without transferring the patient 
to HD. In another study, researchers reported that 
acute intermittent HD with a high-flux dialyzer was 
effective in MTX clearance in 6 patients.15

In 2012, the US FDA approved glucarpidase, 
a recombinant form of carboxypeptidase G2, a 
bacterial enzyme that splits MTX  into two catabolites 
for intravenous use in MTX toxicity in renal failure. 
Currently, data on the use of  glucarpidase in low-
dose MTX toxicity are lacking.16 In conclusion, 
management of  MTX toxicity is directed towards 
increasing MTX elimination in conjunction with 
folinic acid rescue therapy.
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Conclusion

One of  the reasons why MTX is not sufficiently 
removed by dialysis is the tight binding to plasma 
proteins and accumulation of  metabolites in the 
cell. Under normal conditions, MTX treatment 
is not recommended in HD patients. However, it 
can be applied by reducing the dose, especially in 
malignant diseases with no alternative option. In 
this case, MTX was prescribed because there was 
no response to secukinumab in the treatment of  
psoriasis. It should be kept in mind that toxicity 
may develop even with low-dose MTX use in 
HD patients, and the patients should be followed 
closely.

Acknowledgment
This study has been presented in 18th Uludag 

Internal Medicine National Winter Congress, 
7th Bursa Family Medicine Association National 
Congress, 12th Uludag Internal Medicine Nursing 
Congress, 3-6 March 2022, Bursa, Turkey.

Conflict of  interest 
The authors declared that there are no potential 

conflicts of  interest with respect to the research, 
authorship, and/or publication of  this article. 

Authors’ Contribution
Study Conception: TY; Study Design: MS; 

Supervision: KA; Materials: FA; Data Collection 
and/or Processing: TY, MRG; Statistical Analysis 
and/or Data Interpretation: TY, MRG; Literature 
Review: MS; Manuscript Preparation: MS, AE; 
Critical Review: AE.

References

1.	 Haustein UF, Rytter M. Methotrexate in psoriasis: 26 years’ 
experience with low-dose long-term treatment. J Eur Acad 
Dermatol Venereol. 2000 Sep;14(5):382-8. doi: 10.1046/j.1468-
3083.2000.00058.x.

2.	 Howard SC, McCormick J, Pui CH, Buddington RK, 
Harvey RD. Preventing and managing toxicities of high-dose 
methotrexate. Oncologist. 2016 Dec;21(12):1471-82. doi: 10.1634/
theoncologist.2015-0164.

3.	 Lim AY, Gaffney K, Scott DG. Methotrexate-induced 
pancytopenia: serious and under-reported? Our experience of 25 
cases in 5 years. Rheumatology (Oxford). 2005 Aug;44(8):1051-5. 
doi: 10.1093/rheumatology/keh685.

4.	 Gutierrez-Ureña S, Molina JF, García CO, Cuéllar ML, 
Espinoza LR. Pancytopenia secondary to methotrexate therapy 
in rheumatoid arthritis. Arthritis Rheum. 1996 Feb;39(2):272-6. 
doi: 10.1002/art.1780390214.

5.	 Rheumatoid arthritis Clinical Trial Archive Group: The effect of 
age and renal function on the effi cacy and toxicity of methotrexate 
in rheumatoid arthritis. J Rheumatol. 1995 Feb;22(2):218-23.

6.	 Yiğit IP, Ulu R, Yıldız Y, Doğukan A, Çeliker H. Severe 
pancytopenia ınduced by low-dose methotrexate in a hemodialysis 
patient. Turkish Nephrology Dialysis and Transplantation 
Journal. 2010;19(2):147-9 (in Turkish).

7.	 Yang CP, Kuo MC, Guh JY, Chen HC. Pancytopenia after 
low dose methotrexate therapy in a hemodialysis patient: case 
report and review of literature. Ren Fail. 2006;28(1):95-7. doi: 
10.1080/08860220500461328.

8.	 Akdag I, Ersoy A. Development of pancytopenia after single 
low-dose methotrexate therapy in patients with chronic kidney 
disease: a review of the literature. Turk J Int Med. 2020;2(3):83-
90. doi: 10.46310/tjim.766086.

9.	 Sun CY, Lin HC, Chen YC, Tsai CR, Wu MS. Leukemoid 
reaction after methotrexate-induced pancytopenia in a patient 
undergoing continuous ambulatory peritoneal dialysis. Chang 
Gung Med J. Sep-Oct 2006;29(5):513-7.

10.	 Ellman MH, Ginsberg D. Low dose methotrexate and severe 
neutropenia in patients undergoing renal dialysis. Arthritis 
Rheum. 1990 Jul;33(7):1060-1. doi: 10.1002/art.1780330724.

11.	 Mori S, Hidaka M, Kawakita T, Hidaka T, Tsuda H, Yoshitama 
T, Migita K, Ueki Y. Factors associated with myelosuppression 
related to low-dose methotrexate therapy for inflammatory 
rheumatic diseases. PLoS One. 2016 Apr 29;11(4):e0154744. doi: 
10.1371/journal.pone.0154744.

12.	 Boey O, Van Hooland S, Woestenburg A, Van der Niepen P, 
Verbeelen D. Methotrexate should not be used for patients 
with end-stage kidney disease. Acta Clin Belg. 2006 Jul-
Aug;61(4):166-9. doi: 10.1179/acb.2006.028.

13.	 Diskin CJ, Stokes TJ, Dansby LM, Radcliff L, Carter TB. 
Removal of methotrexate by peritoneal dialysis and hemodialysis 
in a single patient with end-stage renal disease. Am J Med Sci. 
2006 Sep;332(3):156-8. doi: 10.1097/00000441-200609000-
00013. 

14.	 Aristizabal-Alzate A, Nieto-Rios JF, Ocampo-Kohn C, Serna-
Higuita LM, Bello-Marquez DC, Zuluaga-Valencia GA. 
Successful multiple-exchange peritoneal dialysis in a patient with 
severe hematological toxicity by methotrexate: case report and 
literature review. J Bras Nefrol. 2019 Jul-Sep;41(3):427-32. doi: 
10.1590/2175-8239-JBN-2018-0095. 

15.	 Wall SM, Johansen MJ, Molony DA, DuBose TD Jr, Jaffe N, 
Madden T. Effective clearance of methotrexate using high-flux 
hemodialysis membranes. Am J Kidney Dis. 1996 Dec;28(6):846-
54. doi: 10.1016/s0272-6386(96)90384-4.

16.	 Green JM. Glucarpidase to combat toxic levels of methotrexate 
in patients. Ther Clin Risk Manag. 2012;8:403-13. doi: 10.2147/
TCRM.S30135.

This is an open access article distributed under the terms of Creative Common
Attribution-NonCommercial-NoDerivatives 4.0 International License.


	Yer İmi 1

