
Frontiers in Medicine 01 frontiersin.org

Bleomycin-induced flagellate-like 
skin pigmentation in a 
15-year-old girl: a case report  
and review
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We present a detailed report of a case of flagellar-like skin pigmentation observed 
in a 15-year-old female patient diagnosed with ovarian yolk sac tumor following 
administration of a chemotherapy regimen containing bleomycin. After three cycles 
of chemotherapy, the patient exhibited characteristic painless, non-pruritic linear 
hyperpigmentation on her trunk and back. This case underscores the significance 
of paying attention to bleomycin-associated dermal toxicity, emphasizing the need 
for its early detection and management to alleviate the patient’s psychological 
and physical distress. Our research indicates that additional studies are necessary 
to comprehensively understand the underlying mechanisms of flagellar-like skin 
pigmentation and to identify effective prevention and treatment approaches.
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Introduction

Bleomycin, a chemotherapeutic agent, is widely used to treat a variety of malignant 
tumors, and it is particularly significant in the context of solid tumors, including ovarian 
tumors. Despite its antitumor properties, bleomycin administration can result in distinctive 
cutaneous side effects, with a reported incidence of flagellate-like skin pigmentation ranging 
from 8 to 20% (1). This side effect, although uncommon, can significantly impact the patient’s 
psychological well-being and aesthetic appearance. The pathogenesis of flagellar skin 
pigmentation remains incompletely understood, and information regarding its treatment and 
prognosis is relatively scarce (2). This article presents a case study of a 15-year-old female 
patient who developed flagellar-like skin pigmentation following bleomycin treatment, aiming 
to shed light on the clinical characteristics, underlying mechanisms, and approaches for the 
management of this side effect. In addition, we review relevant literature on bleomycin-
induced flagellate hyperpigmentation to contextualize this adverse effect.

Case report

A 15-year-old girl presented with lower abdominal distension and pain without clear 
triggers. An abdominal CT scan showed a pelvic space-occupying lesion measuring 
approximately 108 × 185 × 212 mm. An open left salpingo-oophorectomy and resection of 
peritoneal carcinomatous foci were performed. The postoperative pathology indicated ovarian 
yolk sac tumor, with tumor tissue observed in the abdomen. The immunohistochemistry 
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results were as follows: CK (+), SALL4 (+), CD117 (+), CD30 (−), 
AFP (++++), P53 (10%+), and Ki-67 (70%, +). Staging procedures 
were conducted, involving a bone biopsy, bone marrow aspiration, 
lumbar puncture, and a whole-body CT scan, none of which revealed 
new findings. The definitive diagnosis was an ovarian yolk sac tumor, 
classified as stage T2N1M0 IIIA1. Five months post-surgery, 
commencing from March 2023, the patient underwent six courses of 
combination chemotherapy, which included cisplatin (45 mg, days 
1–3), etoposide (0.22 g, days 1–3), and bleomycin (20 mg, day 1). By 
the third cycle, the cumulative bleomycin dose was approximately 
60 mg. Following the third chemotherapy cycle, she exhibited painless, 
non-pruritic linear skin pigmentation on her trunk and back, 
resembling flagellation (Figure 1). In addition, the patient experienced 
alopecia, but without alterations in nail or mucous membrane 
appearance, and she exhibited no dyspnea or pulmonary symptoms.

Subsequent PET-CT imaging, conducted for reevaluation, 
revealed minimal residual disease foci in the peritoneum, liver 
capsule, and pelvic lymph nodes. In response, the treatment regimen 
was revised to encompass six courses of combination chemotherapy, 
including albumin-bound paclitaxel, cisplatin, and ifosfamide, within 
4 months. Following chemotherapy completion, laparoscopic 
resection of the intrahepatic lesion was conducted, revealing 
intraoperative pathology indicative of a yellow granuloma without 
tumor tissue. Subsequent examinations indicated the disappearance 
of the patient’s intra-abdominal lesions, with tumor-related indices 
showing no significant abnormalities.

At the 1-year follow-up after the onset of skin pigmentation, the 
patient continued to exhibit pigmentation but remained asymptomatic 
(Figure 2).

Discussion

Hyperpigmentation involves either localized or widespread 
darkening of the skin or other tissues, which results from the 
deposition of pigment particles. This may be due to the accumulation 
of melanin, hemoglobin, or other pigmented substances in tissues. It 
is commonly linked to ultraviolet light exposure, hormonal 
fluctuations, inflammation, or adverse drug reactions (3).

Several case reports of bleomycin-induced flagellate 
hyperpigmentation have been documented, with occurrences 
following bleomycin treatment for conditions including Hodgkin’s 
lymphoma, reproductive system malignancies, and vascular 

malformations (4–9). We report a case of a 15-year-old girl diagnosed 
with an ovarian yolk sac tumor who exhibited flagellar-like skin 
pigmentation following chemotherapy treatment with bleomycin. 
Bleomycin, recognized for its antitumor properties, is extensively 
utilized in treating various cancers such as squamous cell carcinoma 
of the head and neck, skin cancer, testicular cancer, lymphoma, and 
malignant pleural effusion (10). However, the clinical relevance of its 
associated dermal toxicities, such as alopecia, eczema, erythema 
maculatum, sclerotic-like lesions, nail bed changes, Raynaud’s 
phenomenon, and hyperpigmentation, has become increasingly 
recognized. Clinical manifestations of flagellate-like skin pigmentation 
in patients receiving bleomycin typically present as scattered brown 
streaks resembling whip marks on the skin surface. This cutaneous 
adverse effect has been reported in approximately 8–20% of cases, 
with onset usually occurring between 1 and 9 weeks after initiation of 
treatment (11). These lesions are painless, non-pruritic, and may also 
present with punctate hemorrhages, pustules, and pus blisters. 
Flagellar-like skin pigmentation appears to be unrelated to the route 
of administration or the underlying malignancy. While it was 
previously believed to correlate with the cumulative dose of bleomycin, 
both existing literature and our current case indicate that the reaction 
may develop even during the initial treatment cycles. Thus, it should 
not be regarded as a strictly dose-dependent effect (12). Flagellate-like 
skin pigmentation has been reported following the administration of 
shiitake mushrooms (13), docetaxel infusion in metastatic breast 
cancer patients (14), and bendamustine infusion in individuals with 
refractory chronic lymphocytic leukemia (15).

The precise pathogenesis of bleomycin-induced flagellate 
pigmentation remains incompletely understood, but several 
mechanisms have been proposed. One hypothesis suggests that 
bleomycin stimulates local melanogenesis and induces inflammatory 
changes in the skin, possibly through neutrophil activation and 
increased exocrine sweat activity following intravenous administration 
(16). Another theory implicates direct cytotoxic effects of bleomycin 
on keratinocytes, leading to a fixed drug eruption localized to the skin. 
Importantly, this reaction is not considered an acute IgE-mediated 
(anaphylactic) hypersensitivity response but rather a delayed-type 
drug eruption or localized toxic effect confined to the cutaneous tissue 
(11). Clinical observations also indicate that pruritus frequently 
precedes the appearance of erythema and pigmentation. Scratching in 
response to this prodromal itching may facilitate local drug 
extravasation or concentration, contributing to the characteristic 
linear pattern of lesions (17).

FIGURE 1

Clinical photographs of bleomycin-induced flagellate hyperpigmentation. (A) the thigh, (B) the trunk, and (C) the arm.
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Flagellate-like skin hyperpigmentation is not considered a 
severe adverse event and is typically self-limiting. Management is 
primarily supportive and may include prompt administration of 
antihistamines to relieve pruritus, topical or systemic 
corticosteroids to reduce inflammation, and non-steroidal anti-
inflammatory drugs (NSAIDs) for symptomatic relief. In most 
cases, bleomycin therapy can be  safely continued under close 
clinical monitoring. Discontinuation or dose reduction is 
generally recommended only when the cutaneous toxicity is 
particularly severe. Although permanent pigmentation is 
uncommon, the discoloration may persist for several weeks to 
months following cessation of bleomycin. Therefore, clinicians 
should inform patients of the potential for noticeable skin 
hyperpigmentation prior to treatment initiation, particularly due 
to its psychosocial impact. In the present case, bleomycin was 
initially administered alongside cisplatin and etoposide, and later 
replaced by a regimen containing albumin-bound paclitaxel, 
cisplatin, and ifosfamide. The patient’s pigmentation persisted 
beyond the discontinuation of bleomycin, raising the possibility 
that other chemotherapeutic agents may have contributed to the 
duration or intensity of the skin changes. However, the precise role 
of each agent in the development or persistence of flagellate 
pigmentation remains unclear, representing a limitation of this 
report. Further studies are needed to delineate the specific 
contributions of various chemotherapeutic drugs to this 
cutaneous reaction.

Conclusion

Bleomycin-induced flagellate-like skin pigmentation is an 
uncommon but visually distinctive cutaneous adverse effect. Although 
not medically severe, its appearance can cause considerable 
psychological distress and should be  recognized early during 
chemotherapy. Most cases are self-limiting and can be  managed 
conservatively without discontinuing treatment. However, clinicians 
should remain vigilant for more pronounced cutaneous reactions, in 
which dose adjustment or cessation of bleomycin may be necessary. 
The case presented here highlights that this reaction may occur even 
at moderate cumulative doses and early in treatment, and that it can 
persist long after drug discontinuation. Clinicians should inform 
patients of this potential side effect prior to initiating therapy and 
monitor for early dermatologic signs.
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FIGURE 2

Clinical photographs of bleomycin-induced flagellar hyperpigmentation at 1-year follow-up on (A) the thigh, (B) the trunk, and (C) the arm.

https://doi.org/10.3389/fmed.2025.1610203
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Chen et al. 10.3389/fmed.2025.1610203

Frontiers in Medicine 04 frontiersin.org

the Innovation Ability of Postgraduates of the First Clinical Medical 
College, Guangzhou University of Chinese Medicine.

Acknowledgments

We thank LetPub (www.letpub.com) for its linguistic assistance 
during the preparation of this manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Moulin G, Fiere B, Beyvin A. Cutaneous pigmentation caused by bleomycin. Bull 

Soc Fr Dermatol Syphiligr. (1970) 77:293–6.

 2. Lu CC, Lu YY, Wang QR, Wu CH. Bleomycin-induced flagellate erythema. Balkan 
Med J. (2014) 31:189–90. doi: 10.5152/balkanmedj.2014.13277

 3. Rachmin I, Ostrowski SM, Weng QY, Fisher DE. Topical treatment strategies to 
manipulate human skin pigmentation. Adv Drug Deliv Rev. (2020) 153:65–71. doi: 
10.1016/j.addr.2020.02.002

 4. Larson KN, Gagnon AL, Wilson BB. Bleomycin-induced flagellate 
hyperpigmentation. Clin Case Rep. (2017) 5:429–30. doi: 10.1002/ccr3.831

 5. Resende C, Araújo C, Gomes J, Brito C. Bleomycin-induced flagellate 
hyperpigmentation. BMJ Case Rep. (2013):2013. doi: 10.1136/bcr-2013-009745

 6. Appaji L, Reddy CV, Aruna Kumari BS, Padma M. Flagellate erythema induced by 
bleomycin toxicity. Indian J Med Paediatr Oncol. (2013) 34:334. doi: 
10.4103/0971-5851.125265

 7. Hao L, Mahmoud F. Image diagnosis: a striking Bleomycin-induced skin toxicity: 
flagellate hyperpigmentation. Perm J. (2017) 21:16–001. doi: 10.7812/TPP/16-001

 8. Ibrahimi OA, Anderson RR. Images in clinical medicine. Bleomycin-induced 
flagellate hyperpigmentation. N Engl J Med. (2010) 363:e36. doi: 10.1056/NEJMicm1002334

 9. Gupta LK, Tanwar RK, Khare AK, Jain SK. Bleomycin induced flagellate 
pigmentation. Indian J Dermatol Venereol Leprol. (2002) 68:158–9. doi: 10.25259/
IJDVL_86_2002

 10. Hecht SM. Bleomycin: new perspectives on the mechanism of action. J Nat Prod. 
(2000) 63:158–68. doi: 10.1021/np990549f

 11. Chen YB, Rahemtullah A, Breeden E, Hochberg EP. Bleomycin-induced flagellate 
erythema. J Clin Oncol. (2007) 25:898–900. doi: 10.1200/JCO.2006.09.7691

 12. Biswas A, Julka PK. Bleomycin induced flagellate erythema in a patient with 
thalamic mixed germ cell tumour: report of a rare adverse effect. J Egypt Natl Canc Inst. 
(2016) 28:129–32. doi: 10.1016/j.jnci.2016.04.002

 13. Poppe LM, Anders D, Kneitz H, Bröcker EB, Benoit S. Flagellate dermatitis caused 
by shiitake mushrooms. An Bras Dermatol. (2012) 87:463–5. doi: 
10.1590/S0365-05962012000300017

 14. Chew L, Chuen VS. Cutaneous reaction associated with weekly docetaxel 
administration. J Oncol Pharm Pract. (2009) 15:29–34. doi: 
10.1177/1078155208096111

 15. Mahmoud BH, Eide MJ. Bendamustine-induced “flagellate dermatitis”. Dermatol 
Online J. (2012) 18:12. doi: 10.5070/D36qj3649f

 16. Biswas A, Chaudhari PB, Sharma P, Singh L, Julka PK, Sethuraman G. Bleomycin 
induced flagellate erythema: revisiting a unique complication. J Cancer Res Ther. (2013) 
9:500–3. doi: 10.4103/0973-1482.119358

 17. Yamamoto T. Bleomycin and the skin. Br J Dermatol. (2006) 155:869–75. doi: 
10.1111/j.1365-2133.2006.07474.x

https://doi.org/10.3389/fmed.2025.1610203
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://www.letpub.com
https://doi.org/10.5152/balkanmedj.2014.13277
https://doi.org/10.1016/j.addr.2020.02.002
https://doi.org/10.1002/ccr3.831
https://doi.org/10.1136/bcr-2013-009745
https://doi.org/10.4103/0971-5851.125265
https://doi.org/10.7812/TPP/16-001
https://doi.org/10.1056/NEJMicm1002334
https://doi.org/10.25259/IJDVL_86_2002
https://doi.org/10.25259/IJDVL_86_2002
https://doi.org/10.1021/np990549f
https://doi.org/10.1200/JCO.2006.09.7691
https://doi.org/10.1016/j.jnci.2016.04.002
https://doi.org/10.1590/S0365-05962012000300017
https://doi.org/10.1177/1078155208096111
https://doi.org/10.5070/D36qj3649f
https://doi.org/10.4103/0973-1482.119358
https://doi.org/10.1111/j.1365-2133.2006.07474.x

	Bleomycin-induced flagellate-like skin pigmentation in a 15-year-old girl: a case report and review
	Introduction
	Case report
	Discussion
	Conclusion

	References

