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High-Dose Methotrexate-Induced
Dermatological Eruption: A Rare Manifestation

of Chemotoxicity

1

Gopinathan Mathiyazhagan' Shilpi Aggarwal’

TDepartment of Haematology, Sanjay Gandhi Postgraduate Institute
of Medical Sciences, Lucknow, Uttar Pradesh, India

Ind | Med Paediatr Oncol 2022;43:431-433.

High-dose methotrexate (HD-MTX) that is given in the form
of continuous infusion over 24 hours forms an essential part
of extra compartmental therapy pediatric-inspired protocols
for treatment of acute lymphoblastic leukemia (ALL). Der-
matological eruptions due to HD-MTX are rarely reported as
compared with low-dose MTX (LD-MTX) therapy given for
immunodermatological disorders. Defects in skin and muco-
sa pave way for bacterial invasion and sepsis in a neutropenic
patient adding up to complications and contributing to
morbidity due to ALL.

We report a 24-year-old female diagnosed as Philadel-
phia positive B cell ALL treated with Berlin-Frank-Mun-
chester-95 protocol, who developed severe methotrexate-
induced dermatological eruption post first HD-MTX infu-
sion. She had an uneventful induction course with docu-
mented minimal residual disease negativity post
induction. After documenting baseline normal complete
blood count and biochemistry values, hydration along
with alkalinization was started as per institute’s protocol.
Interacting medications such as dasatinib, septran, 6-
mercaptopurine, and folate were stopped. HD-MTX was
administered at a dose of 5 gm/m? as a 24-hour infusion.
Her maximum serum level of MTX at 36 hours was 1.38
micromol/L and leucovorin rescue was guided according
to Bleyer’'s nomogram. She was conservatively managed
for grade 2 emesis and headache on day 4 of administra-
tion. She was discharged on day 6 with balanced pH and
soda bicarbonate mouth gargles for mild oral soreness. On
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day 9, she started developing abdominal pain, bloody
stools, with high-grade fever, requiring immediate read-
mission. She looked sick, febrile, icteric with multiple
pruritic plaques on an erythematous base distributed all
over the body, palmoplantar erythrodysesthesia, and
grade 4 oral mucositis (=Table 1). Her laboratory inves-
tigations were suggestive of severe myelosuppression
along with grade 2 AKI and grade 3 transaminitis accord-
ing to Common Terminology Criteria for Adverse Events
Version 5.0. She was given bowel rest with total parenteral
nutrition, broad spectrum antibiotics, granulocyte colony
stimulating factor, transfusion support with red blood
cells, and platelets including granulocyte infusion to tide
over the gram-negative bacterial sepsis. The skin care
included application of topical urease cream with mild
corticosteroids for palmoplantar lesions, emollients for
generalized skin lesions, and balanced pH gargles for
oral mucositis. The skin lesions became hyperkeratotic
over time and healed with desquamation as shown
in =Fig. 1. Her general condition improved after an inpa-
tient stay of 14 days with good nursing care.

Pulse LD-MTX therapy given weekly without leucovorin
rescue for psoriasis and rheumatoid arthritis commonly
causes dermatological eruptions at a lower threshold than
HD-MTX (0.2 vs 1mM]/L).! Perifolliculitis, photosensitivity,
erythema multiforme, Stevens-Johnson syndrome, and tox-
ic epidermal necrolysis occur due to immunologic mecha-
nisms from drug presentation by keratinocytes to cytotoxic
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Fig. 1 (A) Pruritic plaques on an erythematous base, (B) plantar erythrodysesthesia, (C) hyperkeratotic plaques over dorsum of hand, (D) oral

mucositis and facial skin in healing stage with peeling of epidermis.

Table 1 Possible Differential Diagnosis considered during admission

Differentials encountered For

Against

Skin and mucosal lesions,
timing of drug administra-
tion

Fever, oral ulcers, skin lesions

Stevens-Johnson syndrome
with sepsis-induced multior-
gan dysfunction

Severe varicella infection

No typical skin blistering seen except on palms
Palmoplantar involvement, typical chemotherapy induced
Renal and liver impairment

T lymphocytes.> Palmoplantar erythema with bullous
lesions result due to concentration of this drug in eccrine
glands.* Histopathological changes like acanthosis, epider-
mal necrolysis, interface dermatitis, and dyskeratosis result
due to direct toxicity on rapidly multiplying keratinocytes.”
Dasatinib forms backbone of pH+ ALL and is known to
delay the proper clearance of methotrexate.® Other known
risk factors include advanced age, hypoalbuminemia, pre-
existing renal dysfunction, and low folate stores in the
patient’s body. Variations in expression of genes SLCO1B1,
BCRP, and ABCB1 along with single nucleotide polymor-
phisms of various enzymes involved in metabolism of
methotrexate like 5,10-methylene-tetrahydrofolate reduc-
tase and thymidylate synthetase can predict individual
toxicities.” Our patient had significant toxicity despite
adequate clearance and stopping interacting medications
like dasatinib, thus involving genomics into discussion.
Ensuring a robust supportive care with the use of dermo-
protective agents will surely enhance faster recovery of such
patients.
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