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Abstract

Introduction Ectopic pregnancy (EP) is an emergency condition in the gynecologic field. Methotrexate (MTX) is a drug of
choice for the medical treatment of EP. Severe adverse events are rare among patients treated with MTX for this condition.
Reason for report We describe a woman with severe multi-organ involvement experiencing about six days of instability after
treatment with just a single-dose MTX for EP. This life-threatening condition is not common with a single dose of MTX.

Case summary A 30-year-old healthy woman was treated medically with MTX for an EP. Three days later the patient was
admitted to the emergency department of our hospital with generalized pustular rashes, alopecia, hyperpigmentation, nausea and
vomiting, oral ulcers, and raised Creatinine level. Four days later due to pancytopenia, fever, and loss of consciousness, she was
transferred to the intensive care unit and was intubated.

Outcome After 38 days of hospitalization, treatment was successful with leucovorin and supportive care and the patient’s

symptoms and clinical manifestations were regressed.

Keywords Methotrexate - ectopic pregnancy - toxicity - Side effects

Introduction

Ectopic pregnancy (EP) is an emergency condition in the gy-
necologic field and single or multiple doses of methotrexate
(MTX) is the preferred approach in most cases (1). Adverse
reactions to MTX are usually mild and self-limited and occur
in about 30% of patients who receive single-dose protocol
while severe toxicity is a rare condition only seen with high
doses (2). In this case report, we describe a woman with severe
multi-organ involvement, about 6 days of unstable conditions,
severe hyperpigmentation, and alopecia after treatment with
just a single-dose MTX for EP.
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Reason for report

We describe a woman with severe multi-organ involvement
and about 6 days of unstable conditions after treatment with
just one single-dose MTX for EP. This life-threatening condi-
tion is not common with a single dose of MTX.

Case presentation

A 30-year-old woman, Gestationl EP1, with a history of
Metronidazole allergy, had developed spotting, lower abdom-
inal pain, and a positive pregnancy test. Serum Beta-hCG
level did not have the expected surge and the doubling rate
was slower than a normal pregnancy. Transabdominal and
transvaginal ultrasound revealed no evidence of an intrauter-
ine pregnancy and were suggestive of EP. Therefore, treat-
ment was started with a single 80 mg (50 mg/m2) dose of
intramuscular MTX considering normal Creatinine level and
GFR. Three days later the patient was admitted to the emer-
gency department of our hospital with 2 days history of gen-
eralized pustular rashes, alopecia, hyperpigmentation, nausea
and vomiting, oral ulcers, and raised Creatinine level up to
4.5 mg/dl. On the initial examination, she had a high
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temperature (39.4). She admitted to the hospital and fluid
therapy was started immediately due to dehydration.
Besides, Leucovorin (20 mg every 6 h) was initiated for the
patient on the first day due to clinical suspicion of MTX tox-
icity. Within the first few days of hospitalization, the
Creatinine level decreased without hemodialysis. After
4 days in the hospital due to pancytopenia and contin-
uous fever, the patient was transferred to the intensive
care unit (ICU). Despite all supportive care, the pa-
tient’s condition was deteriorated, pancytopenia was ex-
acerbated (WBC =100, Hb=7.3, Platelet=10,000), the
level of consciousness was decreased, and eventually,
the patient was intubated. Skin lesions, hyperpigmenta-
tion, and alopecia were intensified during ICU hospital-
ization. Also, the patient experienced severe hair loss
and skin hyperpigmentation, particularly in the exposed
areas. Comprehensive paraclinical tests were conducted
investigating the source of infection. Blood and urine
cultures were negative. A chest CT scan was performed
due to the simultaneous COVID-19 (coronavirus dis-
ease) pandemic. Abdominopelvic sonography was re-
quested to examine the fetal remains and other potential
sources of infection. Meanwhile, broad-spectrum antibi-
otics (starting with Vancomycin and Piperacillin-
Tazobactam and proceeding to Linezolid, Meropenem,
and Ciprofloxacin after 3 days) were initiated for the
patient. Eventually, no source of infection was found.
After 2 days, antifungal (initiating with fluconazole
and substituting to amphotericin B after 3 days) and
antiviral (acyclovir) drugs were prescribed. Moreover,
she received a transfusion of platelets and packed
RBC because of pancytopenia and bleeding. Due to
symptomatic anemia, we added erythropoietin, granulo-
cyte colony-stimulating factor (GCSF) to the patient’s
regimen. Despite all supportive care, the patient’s con-
dition did not show any improvement. For about 6 days
patient had persistent high fever and symptoms of septic
shock (systolic blood pressure was hardly maintained
above 90 mmHg with vasopressor and intensive hydra-
tion). Cultures were examined again and on the 8th day
of admission, Pseudomonas aeruginosa grew in the
blood sample which was sensitive to Meropenem.
Therefore, antibiotics were continued for the patient.
Echocardiography was done and no evidence of endo-
carditis was found. Despite intensive hydration, the pa-
tient showed refractory hypernatremia that was success-
fully controlled. Methotrexate level was 0.36 pM/L on
the first day of admission, which slightly decreased to
0.07 uM/L and 0.03 pM/L after 3 and 7 days, respec-
tively (Table 1). Collectively, a NARANJO score of 8
would suggest that MTX toxicity can probably justify
the mentioned signs and symptoms in this patient.
(Figures 1, 2 and 3).
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Discussion

MTX has been accepted for medical treatment of EP and it is
used in single, double, or multiple doses (3). The adverse
effect can be seen more frequently in multi-dose protocol than
in a single dose (4). A prospective randomized controlled trial
in 2010 in Turkey comparing these protocols concluded that
multi-dose therapy is associated with more side effects and
even though is not significantly more effective (5).
Overall, the single-dose protocol is suggested for initial
treatment and multi-dose protocol is used for higher
hCG levels (>3000 IU/L), bigger masses (>2 cm), and
interstitial or cervical pregnancies (1).

MTX is a folic acid antagonist and the adverse effects of
MTX are caused by the inhibition of the enzyme dihydrofolate
reductase in purine synthesis and cell division. Therefore, rap-
idly dividing tissues such as skin, oral and gastrointestinal
mucosa, and bone marrow are affected earlier and more often.
Hence, adverse effects including stomatitis, leukopenia, nau-
sea, abdominal distress, malaise, fatigue, chills and fever, and
dizziness were reported more frequently. The potential severe
adverse effects of MTX treatment that occur rarely are
myelosuppression, risk of severe infections, septicemia, and
neurotoxicity (6, 7). MTX toxicity can be accompanied by
many dermatologic complications. A nonspecific drug rash
can be seen in patients which is usually erythematous, macu-
lar, pruritic, and often seen on the neck and trunk. In severe
cases, it can progress to bullous formation or desquamation.
Photoreactivation in which drug administration in the absence
of'light causes a sunburn-like reaction in the same distribution,
photo enhancement in which drug administration about
two to 5 days after exposure to Sunlight can cause
severe rashes in exposed areas and skin hyperpigmenta-
tion are other side effects (8, 9). The pigmentary chang-
es can be temporary or persistent but usually resolve
within weeks to months after drug discontinuation.
Partial alopecia is another rare symptom (10, 11).

Gais et al. (12) reported a fatal MTX toxicity in a patient
treated for EP that received 50 mg/m> MTX intramuscularly,
same as our patient, and after 24 h developed mucositis, skin
lesions, and fever. Unlike our patient, however, although neu-
rotoxicity did not occur, she was expired due to bone marrow
aplasia and severe septic shock. Their patient presented the
highest MTX level (0.05 uM) on day 11 after administration
and leucovorin and hydration therapy were started on this day.
Our case, however, had an MTX level of 0.36 on the first day
of admission and supportive therapy was immediately initiat-
ed. This might justify the fatal toxicity in the prior case com-
pared to ours. It is also noteworthy that both patients reported
a history of antibiotic allergy (penicillin allergy in the former
case and metronidazole allergic history in this case).

MTX intracellular poly-glutamate is a more sensitive mark-
er for MTX toxicity than MTX serum level but in this case,
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Fig. 1 severe stomatitis

MTX serum level was high and clinical signs and symptoms
suggested MTX toxicity (13). Although our patient’s symp-
toms with MTX serum level of 0.36 uM /L indicated drug
toxicity, this intensity of symptoms including severe
myelosuppression (WBC < 500), septic shock, intubation
due to neurotoxicity, and loss of consciousness is not common
with only 80 mg of MTX. Despite the high serum level of
MTX and toxicity, it is better to consider the hypersensitivity
considerations for receiving the next dose of the drug in the
future. Thus, MTX use for further medical conditions should
be treated cautiously and it is important to alert the patient to
inform her physician in case of any rheumatologic diseases or
re-abortion in the future. Alternative treatment desensitization
protocols could be utilized in those conditions. Also, it is

Fig. 2 skin hyperpigmentation
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Fig. 3 severe alopecia

recommended to initiate leucovorin alongside MTX in case
of any MTX use in the future if necessary.

Outcome

Finally, 6 days after intubation and continuing medications,
pancytopenia began to relieve. One day later, fever relieved
and after 12 days she regained consciousness. The patient’s
symptoms and clinical findings regressed. After 38 days of
hospitalization (30 ICU days), she was discharged from the
hospital with normal CBC, electrolytes, and stable vital signs.
A repeat hCG titer 10 days after discharge was less than 5
mlU/mL. The patient began taking oral contraceptives.

Conclusion

Severe toxicity in a healthy woman is a very rare condition but
adverse effects and complications of MTX therapy can occur
at any dose. Unexpected severe toxicity with MTX should be
kept in mind during the use of this simple treatment and care-
ful follow-up and evaluation and early treatment in case of
probable toxicity will be beneficial. MTX blood level can be
affected by many factors, and therefore even a small dose
injection should be given with caution.

Acknowledgments Written informed consent was obtained from the pa-
tient. This study was approved by the research and ethics committee of
Tehran University of Medical Sciences.

Compliance with ethical standards
Conflict of interest  The authors report no conflict of interest.

Funding None.



DARU J Pharm Sci (2021) 29:205-209

209

References

Alur-Gupta S, Cooney LG, Senapati S, Sammel MD, Barnhart KT.
Two-dose versus single-dose methotrexate for treatment of ectopic
pregnancy: a meta-analysis. Am J Obstet Gynecol. 2019;221(2):
95-108.

Barnhart KT, Gosman G, Ashby R, Sammel M. The medical man-
agement of ectopic pregnancy: a meta-analysis comparing “single
dose” and “multidose” regimens. Obstet Gynecol. 2003;101(4):
778-84.

Cohen A, Zakar L, Gil Y, Amer-Alshiek J, Bibi G, Almog B, et al.
Methotrexate success rates in progressing ectopic pregnancies: a
reappraisal. Am J Obstet Gynecol. 2014;211(2):19.

Isaacs JD Jr, McGehee RP, Cowan BD. Life-threatening neutrope-
nia following methotrexate treatment of ectopic pregnancy: a report
of two cases. Obstet Gynecol. 1996;88(4 Pt 2):694—6.

Guvendag Guven ES, Dilbaz S, Dilbaz B, Aykan Yildirim B,
Akdag D, Haberal A. Comparison of single and multiple dose
methotrexate therapy for unruptured tubal ectopic pregnancy: a
prospective randomized study. Acta Obstet Gynecol Scand.
2010;89(7):889-95.

ZACHARIAE H. Methotrexate side-effects. Br J Dermatol.
1990;122(s36):127-33.

10.

11.

12.

13.

Olsen EA. The pharmacology of methotrexate. J Am Acad
Dermatol. 1991;25(2 Pt 1):306-18.

DeVore KJ. Solar burn reactivation induced by methotrexate.
Pharmacotherapy. 2010;30(4):419.

Korossy KS, Hood AF. Methotrexate reactivation of sunburn reac-
tion. Arch Dermatol. 1981;117(5):310-1.

Bronner AK, Hood AF. Cutaneous complications of chemothera-
peutic agents. ] Am Acad Dermatol. 1983;9(5):645-63.

Toussirot E, Wendling D. Methotrexate-induced hyperpigmenta-
tion in a rheumatoid arthritis patient. Clin Exp Rheumatol. 1999
Nov-Dec;17(6):751.

Gaies E, Ben Sassi M, Charfi R, Lakhal M, Klouz A, Trabelsi S,
et al. Fatal methotrexate toxicity in a patient treated for an ectopic
pregnancy. Therapie. 2016 Jun;71(3):348-50. https://doi.org/10.
1016/j.therap.2015.12.006 Epub 2016 Feb 15.

Chabner BA, Allegra CJ, Curt GA, Clendeninn NJ, Baram J,
Koizumi S, et al. Polyglutamation of methotrexate. Is methotrexate
a prodrug? J Clin Invest. 1985;76(3):907-12.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.therap.2015.12.006
https://doi.org/10.1016/j.therap.2015.12.006

	Hyperpigmentation, severe alopecia, and six days of instability in a case of severe methotrexate hypersensitivity reaction
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Reason for report
	Case presentation
	Discussion
	Outcome
	Conclusion
	References


