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Abstract

Vitiligo-like changes are an uncommon cutaneous manifestation of graft-versus-host

disease (GVHD). We report three cases and review the literature of pediatric patients

with vitiligo-like changes associated with GVHD. Improved characterization of this

phenomenon may lend insight into the biologic pathways that underlie both vitiligo

and GVHD.
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1 | INTRODUCTION

Graft-versus-host disease (GVHD) is a multiorgan disorder that is

a major cause of morbidity and non-relapse mortality in patients

after hematopoietic stem cell transplantation (HSCT). Cutaneous

manifestations are characterized by clinical and histopathologic

features that may resemble autoimmune disorders of the skin,

such as scleroderma and lichen planus. These similarities are

thought to be due to shared immunologic pathways and may

explain the collective response to immunosuppressive therapies.

Vitiligo-like lesions have been reported in 1.78% of patients after

HSCT with a higher incidence of 8% in patients with GVHD of

any site.1–3 In a cohort of 85 pediatric patients post-HSCT,

12 (14%) reported having subsequent vitiligo, with 8 having a

history of GVHD.4 As vitiligo is an autoimmune T-cell mediated

process, recapitulation of this phenomenon in patients with

GVHD is thought to be attributable to similar pathophysiologic

mechanisms. We present three patients and review the literature

on vitiligo-like findings in pediatric patients with GVHD of

any site.

2 | CASE REPORTS

2.1 | Patient 1

A 16-year-old female with sickle cell anemia underwent allogeneic bone

marrow transplantation (BMT) from a matched, unrelated donor after

conditioning with busulfan, cyclophosphamide, and antithymocyte globu-

lin (ATG). She developed GVHD of the skin and liver, initially responsive

to immunosuppressive therapies. Five months after HSCT, she devel-

oped depigmented macules and patches on the face, trunk, and extremi-

ties that accentuated upon Wood's lamp examination. There was no

known personal or family history of pigmentary conditions. Skin lesions

were refractory to topical steroids, topical calcineurin inhibitors, and nar-

rowband ultraviolet radiation (nbUVB). Nineteen months after HSCT,

she developed new scaly, hypo-, and hyperpigmented macules and thin

papules on the face, trunk, and extremities. Skin biopsy demonstrated

findings consistent with lichenoid GVHD. Over the subsequent months,

her skin lesions became more sclerotic, and she developed GVHD of the

oral and ocular mucosa, liver, and lungs that was refractory to treatment

with extracorporeal photopheresis and pentostatin.

Received: 6 April 2022 Accepted: 8 August 2022

DOI: 10.1111/pde.15121

Pediatric
Dermatology

Pediatric Dermatology. 2023;40:157–161. wileyonlinelibrary.com/journal/pde © 2022 Wiley Periodicals LLC. 157

https://orcid.org/0000-0002-3061-6231
https://orcid.org/0000-0002-8784-6580
https://orcid.org/0000-0002-0668-9465
https://orcid.org/0000-0003-0221-6844
mailto:sstein@medicine.bsd.uchicago.edu
http://wileyonlinelibrary.com/journal/pde
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpde.15121&domain=pdf&date_stamp=2022-09-05


2.2 | Patient 2

A 12-year-old female with beta thalassemia major underwent alloge-

neic BMT from a haploidentical, related donor after conditioning with

busulfan, fludarabine, cyclophosphamide, thiotepa, and ATG. Three

months after HSCT, she developed a widespread papular eruption,

and skin biopsy demonstrated findings compatible with lichenoid

GVHD. She was later diagnosed with ocular and pulmonary GVHD

and underwent treatment with photopheresis, systemic tacrolimus,

and cyclosporine. Sixteen months after BMT, she developed depig-

mented patches and poliosis at sites of prior dermatitis comprising

75% body surface area (Figure 1). There was no known personal or

family history of pigmentary conditions. Skin lesions were refractory

to treatment with topical steroids.

2.3 | Patient 3

A 3-year-old male with chronic granulomatous disease underwent

allogeneic BMT from a matched, unrelated donor after conditioning

with busulfan, cyclophosphamide, and alemtuzumab. He underwent a

bone marrow boost 4 months after HSCT due to decreasing chimerism.

Five months after HSCT, he developed a widespread papular eruption

that was biopsied and consistent with GVHD. He was diagnosed with

gastrointestinal and liver GVHD and managed with photopheresis, siroli-

mus, pentostatin, and imatinib. In the 3 years following HSCT, his erup-

tion evolved into violaceous, sclerodermoid plaques prior to developing

into depigmented patches (Figure 2). Neither the patient, his family, nor

his donor had a history of pigmentary conditions. Skin lesions were

refractory to topical steroids, topical calcineurin inhibitors, and nbUVB.

(A) (B) F IGURE 1 Extensive depigmented
patches at sites of prior dermatitis on the
legs (A) and trunk (B) of patient 2

(A) (B)
F IGURE 2 Violaceous plaques
(A) that evolved into depigmented
patches (B) on the lower extremities of
patient 3
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3 | DISCUSSION

Our literature search yielded 13 pediatric patients who developed

vitiligo-like changes associated with GVHD (Table 1). Of the 16 total

cases (including the three patients in this report), median age was

8 years (range, 2 months to 16 years). Thirteen (81%) patients were

male, and the most common indication for transplantation was chronic

and acute leukemia (7/16, 44%). Most patients underwent an alloge-

neic BMT (11/16, 69%) from an HLA-identical (7/12 evaluable

patients, 58%) and related donor (8/16, 50%). One patient underwent

liver transplantation and developed near full donor chimerism. Median

time from transplantation to onset of vitiligo-like lesions was

9.5 months (range, 17 days to 48 months). Eleven patients (69%)

developed multiple vitiligo-like lesions in a generalized distribution,

and four patients (25%) were described to have total leukoderma with

no areas of residual normal pigmentation. Seven cases (44%) noted

associated poliosis. Fifteen of 16 cases reported cutaneous GVHD;

one case did not specify the affected organ system. None of the

patients reported a personal history of vitiligo. Eight cases reported

histopathology with five cases (63%) demonstrating findings consis-

tent with vitiligo and two cases (25%) showing features compatible

with GVHD. Although nine patients reported treatment with topical

steroids, topical calcineurin inhibitors, or nbUVB, only two cited clini-

cal improvement.

Our case series and review characterize 16 pediatric patients who

developed vitiligo-like changes associated with GVHD and illustrate

the heterogeneous clinical and histological findings within this cohort.

The majority of patients reviewed (81%) were male, which recapitu-

lates findings of a previous review that reported a male predominance

of 80.5%.1 Other cohort studies of vitiligo-like changes describe a

male prevalence of 62.0%–66.7%, though this may be at least partially

attributable to the increased male: female ratio in patients undergoing

HSCT.16 Zuo et al. noted an association between female donor to

male recipient (FtoM) sex mismatch and vitiligo-like changes following

HSCT.17 FtoM sex mismatch has been independently associated with

GVHD and is thought to be mediated by female donor T-cells target-

ing male recipient minor histocompatibility antigens.18 However, a

cohort study of pediatric HSCT recipients found no significant associ-

ation between vitiligo and donor/recipient sex discordance.4 Three of

13 males in our cohort had female donors; however, data on donor

sex was unavailable for 7 of 10 remaining male patients. Further study

is needed into whether male sex and FtoM sex mismatch are indepen-

dent risk factors for vitiligo-like changes.

Nearly all patients reviewed had co-existent cutaneous GVHD

(the remaining case did not describe GVHD subtype). Although we

included only patients with a history of GVHD of any site for review,

the strong correlation of vitiligo-like changes with a history of cutane-

ous GVHD (rather than GVHD of other sites) supports the theory

shared by many authors that pigmentary changes are secondary to a

GVHD-triggered immune response selectively targeting melanocyte

destruction.5,7,19 Factors that contribute to an increased risk of

GVHD, such as history of donor lymphocyte infusion, have also been

associated with the development of vitiligo-like changes.19 In many

cases in our review, pigmentary changes progressed even after resolu-

tion of cutaneous GVHD, a finding that suggests that, although cuta-

neous GVHD may play a role in triggering these pigmentary changes,

subsequent progression of vitiligo-like changes may occur indepen-

dently and as a result of other risk factors, such as koebnerization.20

The incidence of generalized vitiligo and total leukoderma in our

review is disproportionately high compared to previous studies of de

novo vitiligo in pediatric patients, in which segmental type is seen in

up to one-third of those affected.21 This discrepant distribution of

clinical subtypes suggests that the pathophysiology of vitiligo-like

changes associated with HSCT is distinct and may be associated with

a more widespread presentation. In two of three cases from our

institution, localization of vitiligo-like lesions closely mirrored areas

previously involved by GVHD, which is a phenomenon that has

not been well-described in the literature and underscores the

challenge in differentiating true depigmentary changes in vitiligo from

hypopigmentation from prior dermatoses, including prior GVHD.

Although skin biopsies are frequently recommended to help

characterize dermatological conditions, the time at which biopsies are

obtained during evolution of the eruption must be considered in the

interpretation. In the case of GVHD, later stage sampling may demon-

strate melanocyte damage indistinguishable from vitiligo, which may

have contributed to differences in histopathologic findings in our cohort.

Skin-directed therapies, such as topical steroids, topical calcineurin

inhibitors, and nbUVB, are considered first-line treatments for both viti-

ligo and cutaneous GVHD, yet only two patients in our review reported

a clinical response, reflecting the refractory nature of these pigmentary

skin changes. The negative impact that pigmentary changes have

on quality of life in pediatric patients, especially those of darker skin phe-

notypes, may lead to long-term functional and emotional impairment.22

Characterizing pigmentary skin changes in patients after HSCT is

challenging, and the myriad clinical and histopathologic findings in

patients with vitiligo-like changes suggest multiple etiologies may con-

tribute to a shared end-manifestation of depigmentation. There are

limitations to our study as our review was derived from case reports

and series, which are subject to publication bias, and without a control

group for comparison. Although we observed patterns within our

cohort, these findings must be followed by larger, cohort-based stud-

ies that are powered to evaluate for statistical significance.

Furthermore, this entity has been difficult to summarize in the literature

as the nomenclature has been inconsistent; therefore, we propose use

of the term “vitiligo-like” in lieu of “vitiligo” in this setting. Improved

characterization of vitiligo-like changes in population-based studies

may lend insight into immunologic mechanisms and therefore treatment

strategies for both vitiligo and GVHD.
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