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Case Report

Late-onset amyloidosis cutis dyschromica: A rare
case of progressive dyschromia caused by compound
heterozygous GPNMB mutation
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ABSTRACT

Amyloidosis cutis dyschromica (ACD) is a rare form of primary cutaneous amyloidosis characterized by
hypopigmented and hyperpigmented macules and patches without systemic involvement. Typically benign,
ACD involves amyloid deposition in the papillary dermis. Mutations in the glycoprotein nonmetastatic gene B
(GPNMB) gene, which is implicated in melanosome formation, as well as ultraviolet hypersensitivity and DNA
repair defects, contribute to dyschromia. A 34-year-old female presented with a 10-year history of asymptomatic,
mottled pigmentary macules and patches on the upper and lower extremities. A skin biopsy showed widened
dermal papillae containing eosinophilic amorphous deposits, highlighted in Congo red stain and cytokeratin 5/6
immunostaining, which confirmed the diagnosis. Furthermore, whole-exome sequencing identified a nonsense
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Research Institute for Tropical (Argl89Ter) and a missense variant (Cys425Ser) in GPNMB. It is essential for understanding the hereditary
Medicine, Metro Manila, component and guiding counseling. Management primarily addresses cosmetic concerns. For this patient, strict
Philippines. photoprotection and oral antioxidants, such as vitamins C and E, were recommended.
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Amyloidosis cutis dyschromica (ACD) is a rare form of primary cutaneous amyloidosis,
distinguished by diverse patterns of widespread skin dyschromia, mild pruritus, onset before
puberty, and the deposition of amyloid in the subepidermal layer.""! Altogether 48 cases of ACD
Quick Response Code: fulfilling each of the clinical and histological criteria described by Morishima'® were identified.
In 37 cases, there was a positive family history; the remaining cases were sporadic. The mean age
at diagnosis was 30 years, with a mean age of onset of 6 years (3-22 years). Males and females
were affected with equal frequency. As seen in Table 1, most of the patients were of East Asian
(Chinese/Hong Kong Chinese,*'? Taiwanese!">'*l and Japanese[**) or South East Asian ethnicity
(Thai,"®”! Filipino,!'*!%!) Indonesian™® and Sri Lankans®). There are also reported cases in
South Asia (Indian®>'and Pakistani®*3?!), in Middle East/West Asia (Iranians,?>** Kuwaitis!'*'),
and in North Africa (Libyans®). Only five case reports of ACD have been published in
Caucasian/European descent patients (Americans®*"! and Turkish®*"). To date, there are 3
published cases of ACD in Filipino patients.!'>'*!*] Genetic factors and impaired DNA repair
from UV light are suspected contributors to the etiology of ACD.® Here, we describe a rare
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Table 1: Review of published case reports of amyloidosis cutis dyschromica across different countries.

Country Case report title Main author

China Amyloidosis cutis dyschromica caused by compound heterozygous GPNMB mutations ina  Zhong et al.,”!
Chinese pedigree
Case Report: Amyloidosis cutis dyschromica: Dermoscopy and reflectance confocal Wang et al.,'!
microscopy and gene mutation analysis of a Chinese pedigree
A homozygous Y131X GPNMB mutation in a Chinese family with amyloidosis cutis Wang et al.,F?!
dyschromica
Amyloidosis cutis dyschromica cases caused by GPNMB mutations with different Qin et al.,/®
inheritance patterns
Amyloidosis cutis dyschromica due to homozygous variants of the GPNMB gene in a Sha and Li,”!
Chinese pedigree
Case of amyloidosis cutis dyschromica with palmoplantar keratoderma Wang and Sun,®
Case of amyloidosis cutis dyschromica with dermoscopy Wang ef al.,””

Loss of GPNMB Causes Autosomal-Recessive Amyloidosis Cutis Dyschromica in Humans ~ Yang et al.,['?)
Amyloidosis cutis dyschromica Qiao et al.,!"
Amyloidosis cutis dyschromica in two female siblings: Cases report Yang et al.,"!

India Dermoscopy of amyloidosis cutis dyschromica Rane and Mahajan®"
Amyloidosis cutis dyschromica: A Rare subtype of primary cutaneous amyloidosis with Priyadhashini ef al.,?
dermoscopy
Amyloidosis cutis dyschromica, A rare subtype of primary cutaneous amyloidosis: case Sakhiya et al.,*"
report and literature review
Amyloidosis cutis dyschromica: A rare reticulate pigmentary dermatosis Verma and Joshi,!
Amyloidosis cutis dyschromica Kurian et al.,*!
Amyloidosis cutis dyschromica: A rare pigmentary disorder Garg et al.,l”"
Amyloidosis cutis dyschromica in a patient with generalized morphoea Morales Callaghan et al.,?®
Amyloidosis cutis dyschromica in two siblings Vijaikumar and Thappa,®’

United A rare case of late-onset amyloidosis cutis dyschromica Lau et al.,*!

States Amyloidosis cutis dyschromica treated with acitretin: A case report Hennessy et al.,”*”!

Philippines  Amyloidosis cutis dyschromica in a 16-year-old Filipino girl: A case report Bautista et al.,['"
Amyloidosis cutis dyschromica in two siblings and review of the epidemiology, clinical Mahon et al.,"*!
features, and management in 48 cases

Pakistan Two missense mutations in GPNMB cause autosomal recessive amyloidosis cutis Rahman et al.,?
dyschromica in consanguineous Pakistani families
Primary localized cutaneous amyloidosis affecting female individuals of a Pakistani Bhoyrul et al.,*!!
pedigree
Amyloidosis cutis dyschromica associated with atypical Parkinsonism, spasticity and motor Fernandes et al.,*”!
weakness in a Pakistani female

Thailand Molecular basis and inheritance patterns of amyloidosis cutis dyschromica Chiu et al.,['"
Familial amyloidosis cutis dyschromica: Six cases from three families Choonhakarn and

Wittayachanyapong,!'”)

Iran Amyloidosis cutis dyschromica: Report of 3 cases Sepaskhah et al.,’’!
Familial amyloidosis cutis dyschromica: A case report Dehghani ef al.,*

Kuwait/ Semidominant GPNMB mutations in amyloidosis cutis dyschromica Onoufriadis ef al.,!!

Taiwan/

Philippines

Turkey Late-onset amyloidosis cutis dyschromica: An unusual case Kutlu et al.,F*®!

Association of amyloidosis cutis dyschromica and familial Mediterranean fever

Amyloidosis cutis dyschromica: A case treated with acitretin

Belli et al.,?”

Ozcan et al.,[*
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Table 1: (Continued).

Country Case report title Main author

Libya Amyloidosis cutis dyschromica, a rare cause of hyperpigmentation: A New case and Kuseyri et al.,”*!
(North literature review

Africa)

Indonesia  Familial amyloidosis cutis dyschromica in three siblings: Report from Indonesia Hermawan et al.,*!
Sri Lanka A rare type of primary cutaneous amyloidosis: Amyloidosis cutis dyschromica N. P. Madarasinghal®"
Taiwan Amyloidosis cutis dyschromica: Four cases from two families Huang et al.,]

Japan Amyloidosis cutis dyschromica. DNA repair reduction in the cellular response to UV light =~ Moriwaki et al.,!""!

GPNMB: Glycoprotein nonmetastatic gene B, UV: Ultraviolet

presentation of ACD demonstrating classic histopathologic
features, but notably with late onset, localized presentation,
and no familial history. Only 2 cases to date were published
with late-onset ACD.P¢3#]

CASE REPORT

A 34-year-old female presented with a 10-year history of a few,
asymptomatic, mottled hypopigmented and hyperpigmented
macules on her upper extremities. Over time, these lesions
increased in size and number, progressing into diffuse,
hyperpigmented patches and mottled hypopigmented
macules on both upper and lower extremities [Figure 1]. No
systemic symptoms were present. Family members, including
non-consanguineous parents, were not affected. Baseline
laboratory examinations, including full blood count and
biochemical tests, were unremarkable.

A skin punch biopsy in H&E stain revealed epidermal
papillomatosis and widened dermal papillae containing
eosinophilic amorphous deposits, confirming amyloid
presence. Congo red stain and cytokeratin 5/6
immunostaining highlighted increased amyloid deposits,
which confirmed the diagnosis of primary cutaneous
amyloidosis [Figure 2]. Furthermore, peripheral blood
specimens of both the patient and the mother were sent for
genetic testing.

Whole exome sequencing identified two heterozygous
variants in GPNMB. The first is a nonsense variant
(c.565C>T, Argl89Ter) while the second is a missense
(c.1238G>C, Cys413Ser). Sanger sequencing
confirmed that the patient is a compound heterozygote for
both mutations. Segregation analysis confirms the missense
variant (c.1238G>C, Cys413Ser) was carried by the patient’s
mother [Figure 3].

variant

DISCUSSION

Primary cutaneous amyloidosis refers to the extracellular
deposition of amyloid material in previously normal skin
without systemic involvement. The major variants of primary

Figure 1: Patient showing multiple, well-defined, mottled,
hypopigmented macules surrounded by diffuse hyperpigmented
patches on bilateral lower extremities.

cutaneous amyloidosis are macular and lichen."! ACD,
first described in 1970, is a rarely documented variant of
cutaneous amyloidosis.”) Morishima described its features
as the following: (i) dotted, reticular hyperpigmentation
with hypopigmented macules distributed over nearly all of
the body, (ii) no or little itch, (iii) onset before puberty, and
(iv) focal amyloid deposition under the epidermis.”’ The
exact pathogenic mechanism of ACD is unknown; however,
it is hypothesized that affected keratinocytes have an
underlying genetic susceptibility to photodamage, causing
defective DNA repair. Amyloid is then produced by these
faulty keratinocytes that have undergone phagocytosis.
The deposition of amyloid within the papillary dermis may
cause stretching of the basement membrane and, therefore,
a decrease in melanocyte density. As the disease is suspected
to be familial, there are several genetic loci that are being
studied for their relevance.['®*!

Mutations in the GPNMB are composed of 560 amino
acids (GenBank: NP_0025011). It is a highly glycosylated
type I transmembrane protein, and it was first isolated from
weakly metastatic melanoma cells in 1995 as a regulator
of tumor growth."U It is highly expressed in melanocytes,
is partially localized in melanosomes, lysosomes, and
early endosomes.’’ GPNMB was found to have critical
roles in melanosome formation, autophagy/phagocytosis,
clearance of apoptotic cell debris, and negative regulation
of inflammation, which are associated with ACD."! To
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| a. H&E, 400

Figure 2: (a) Hematoxylin and eosin (H&E), 400x; (b) Congo red, 400x; (c) Cytokeratin (CK) 5/6,
400x. All images demonstrate eosinophilic, amorphous deposits consistent with amyloid deposition
(black arrows).

3l b. Congo Red, 400x J.
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Figure 3: Sanger sequencing showing the presence of both glycoprotein nonmetastatic gene B variants.
Segregation analysis confirms the missense variant (c.1238G>C, Cys413Ser) was carried by the

Patient

patient’s mother.

date, 12 GPNMB mutations have been identified in ACD.
Most mutations are nonsense or frameshift mutations with
only two documented missense mutations, p.Cys413Arg
and p.Cys413Ser, located within the Kringle-like domain
of GPNMB, 5 suggesting that this region may be critical for
protein structure and function.'” Identifying a GPNMB
mutation can help confirm the diagnosis of ACD, especially
in atypical cases, and may guide genetic counseling for
affected individuals and their families. Understanding the
role of GPNMB in ACD pathogenesis might open avenues
for potential targeted therapies, though current treatment
remains supportive and symptomatic.

Different treatment modalities, including sunscreen, topical
corticosteroids, keratolytics, dimethyl sulfoxide, capsaicin, CO,
laser, and acitretin, have been used with varying degrees of
effectiveness.” Vitamin A derivatives, like acitretin, are used
to treat ACD as they may repair the defective keratinization
that allows keratinocytes to degenerate into amyloid.*”
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CONCLUSION

ACD is an extremely rare condition, with most cases
reported in East Asian populations, though sporadic reports
exist worldwide. Understanding the clinical and histological
features of ACD is critical for distinguishing it from other
pigmentary disorders and for establishing an accurate
diagnosis. Currently, there is no definitive treatment for
ACD, and management focuses on symptomatic relief and
aesthetic improvement. Further research into the genetic and
molecular mechanisms underlying ACD is needed to better
understand its etiology and develop targeted therapies.

Ethical approval: The Institutional Review Board has waived the
ethical approval for this study. IRB ethical approval waiver number
is 2026-08.

Declaration of patient consent: The authors certify that they have
obtained all appropriate patient consent forms. In the form, the
patients have given their consent for their images and other clinical



Del Villar, et al.: Late-onset amyloidosis cutis dyschromica caused by GPNMB mutation

information to be reported in the journal. The patients understand
that their names and initials will not be published and due efforts
will be made to conceal their identity, but anonymity cannot be
guaranteed.

Financial support and sponsorship: This work was financially
supported by the International Center for Wound Repair and
Regeneration at National Cheng Kung University and National
Cheng Kung University Hospital.

Conflicts of interest: There are no conflicts of interest.

Use of artificial intelligence (AlI)-assisted technology for
manuscript preparation: The authors confirm that there was no
use of artificial intelligence (AI)-assisted technology for assisting
in the writing or editing of the manuscript and no images were
manipulated using Al

REFERENCES

1.

10.

11.

12.

13.

14.

Schreml S, Szeimies RM, Vogt T, Landthaler M, Schroeder J,
Babilas P. Cutaneous amyloidoses and systemic amyloidoses
with cutaneous involvement. Eur ] Dermatol 2010;20:152-60.
Morishima T. A clinical variety of localized cutaneous
amyloidosis characterized by dyschromia (amyloidosis cutis
dyschromica). Jpn ] Dermatol Series B 1970;80:43-52.

Zhong CJ, Li FG, Li W, Fan YM. Amyloidosis cutis dyschromica
caused by compound heterozygous GPNMB mutations in a
Chinese pedigree. An Bras Dermatol 2025;100:174-8.

Wang H, Zhong Z, Wang X, Zheng L, Wang Y, Wang S, et al.
Case report: Amyloidosis cutis dyschromica: Dermoscopy
reflectance confocal microscopy and gene mutation analysis of
a Chinese pedigree. Front Med 2021;8:774266.

Wang X, Sun J. A homozygous YI131X GPNMB mutation in
a Chinese family with amyloidosis cutis dyschromica. Int J
Dermatol 2022;61:e118-20.

Qin W, Wang H, Zhong W, Bai J, Qiao J, Lin Z. Amyloidosis
cutis dyschromica cases caused by GPNMB mutations with
different inheritance patterns. ] Dermatol Sci 2021;104:48-54.
ShaY, Li L. [Amyloidosis cutis dyschromica due to homozygous
variants of the GPNMB gene in a Chinese pedigree]. Zhonghua
Yi Xue Yi Chuan Xue Za Zhi 2021;38:123-6.

Wang X, Sun J. Case of amyloidosis cutis dyschromica with
palmoplantar keratoderma. Australas ] Dermatol 2019;60:
319-20.

Wang L, Jiang X, Zhang N, Liu L, Zhou H, Liu HJ. Case of
amyloidosis cutis dyschromica with dermoscopy. ] Dermatol
2019;46:€77-9.

Qiao J, Fang H, Yao H. Amyloidosis cutis dyschromica.
Orphanet J Rare Dis 2012;7:95.

Yang W, Lin Y, Yang J, Lin W. Amyloidosis cutis dyschromica
in two female siblings: Cases report. BMC Dermatol 2011;11:4.
Yang CF, Lin SP, Chiang CP, Wu YH, H'ng WS, Chang CP, et al.
Loss of GPNMB causes autosomal-recessive amyloidosis cutis
dyschromica in humans. Am ] Hum Genet 2018;102:219-32.
Onoufriadis A, Hsu CK, Eide CR, Nanda A, Orchard GE,
Tomita K, et al. Semidominant GPNMB mutations
in amyloidosis cutis dyschromica. ] Invest Dermatol
2019;139:2550-4.€9.

Huang WH, Wu CY, Yu CP, Chiang CP. Amyloidosis cutis
dyschromica: Four cases from two families. Int ] Dermatol

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

2009;48:518-21.

Moriwaki S, Nishigori C, Horiguchi Y, Imamura §,
Toda K, Takebe H. Amyloidosis cutis dyschromica. DNA
repair reduction in the cellular response to UV light. Arch
Dermatol 1992;128:966-70.

Chiu FP, Wessagowit V, Cakmak MEF Doolan B]J,
Kootiratrakarn T, Chaowalit P, et al. Molecular basis and
inheritance patterns of amyloidosis cutis dyschromica. Clin
Exp Dermatol 2020;45:650-3.

Choonhakarn C, Wittayachanyapong S. Familial amyloidosis
cutis dyschromica: Six cases from three families. ] Dermatol
2002;29:439-42.

Bautista FE, Marte-Jimenez MM, Jamora MJ. Amyloidosis
cutis dyschromica in a 16-year-old Filipino girl: A case report.
Dermatopathology (Basel) 2022;10:20-4.

Mahon C, Oliver E, Purvis D, Agnew K. Amyloidosis cutis
dyschromica in two siblings and review of the epidemiology,
clinical features and management in 48 cases. Australas |
Dermatol 2016;57:307-11.

Hermawan M, Rihatmadja R, Sirait SP. Familial amyloidosis
cutis dyschromica in three siblings: Report from Indonesia.
Dermatol Rep 2014;6:5375.

Madarasingha NP, Satgurunathan K, De Silva MV. A rare
type of primary cutaneous amyloidosis: amyloidosis cutis
dyschromica. Int ] Dermatol 2010;49:1416-8.

Rane MC, Mahajan SA. Dermoscopy of amyloidosis cutis
dyschromica. Indian Journal of Dermatology, 2024;69:282.
Priyadhashini BV, Agrawal I, Sahoo B, Mandal S. Amyloidosis
cutis dyschromica: A rare subtype of primary cutaneous
amyloidosis with dermoscopy. Indian ] Dermatol 2024;69:284.
Sakhiya J, Sakhiya D, Patel M, Daruwala F. Amyloidosis cutis
dyschromica, a rare subtype of primary cutaneous amyloidosis:
Case report and literature review. Indian Dermatol Online J
2021;12:330-4.

Verma S, Joshi R. Amyloidosis cutis dyschromica: A rare
reticulate pigmentary dermatosis. Indian ] Dermatol
2015;60:385-7.

Kurian SS, Rai R, Madhukar ST. Amyloidosis
dyschromica. Indian Dermatol Online ] 2013;4:344-6.
Garg T, Chander R, Jabeen M, Barara M, Mittal K, Jain M, et al.
Amyloidosis cutis dyschromica: A rare pigmentary disorder.
] Cutan Pathol 2011;38:823-6.

Morales Callaghan AM, Vila JB, Fraile HA, Romero AM,
Garcia GM. Amyloidosis cutis dyschromica in a patient with
generalized morphoea. Br ] Dermatol 2004;150:616-7.
Vijaikumar M, Thappa DM. Amyloidosis cutis dyschromica in
two siblings. Clin Exp Dermatol 2001;26:674-6.

Rahman OU, Kim J, Mahon C, Jelani M, Kang C. Two missense
mutations in GPNMB cause autosomal recessive amyloidosis
cutis dyschromica in the consanguineous Pakistani families.
Genes Genomics 2021;43:471-8.

Bhoyrul B, Ng A, Laws PM, Mathew B, Shanmugam S. Primary
localized cutaneous amyloidosis affecting female individuals of
a Pakistani pedigree. Am ] Dermatopathol 2019;41:382-5.
Fernandes NFE Mercer SE, Kleinerman R, Lebwohl MG,
Phelps RG. Amyloidosis cutis dyschromica associated with
atypical Parkinsonism, spasticity and motor weakness in a
Pakistani female. ] Cutan Pathol 2011;38:827-31.

cutis

CosmoDerma 2026+ 6(42) | 5



Del Villar, et al.: Late-onset amyloidosis cutis dyschromica caused by GPNMB mutation

33.

34.

35.

36.

37.

38.

39.

Sepaskhah M, Taghipour K, Miri A, Dastgheib L, Sari Aslani
E Amyloidosis cutis dyschromica: Report of 3 cases. Dermatol
Online J 2019;25:13030/qt0157599.

Dehghani F, Ebrahimzadeh M, Moghimi M, Noorbala MT.
Familial amyloidosis cutis dyschromica: A case report. Acta
Med Iran 2014;52:163-5.

Kuseyri O, Haas D, Lang N, Schikel K, Bettendorf M.
Amyloidosis  cutis  dyschromica, a rare cause of
hyperpigmentation: A new case and literature review.
Pediatrics 2017;139:¢20160170.

Lau M, Moshiri A, Khalil S, Siegel L. A rare case of late-onset
amyloidosis cutis dyschromica. JAAD Case Rep 2024;50:111-4.
Hennessy K, Kim A, Rodriguez-Waitkus P, Morey G,
Seminario-Vidal L. Amyloidosis cutis dyschromica treated
with acitretin. A case report. Dermatol Ther 2020;33:e13955.
Kutlu O, Cetinkaya PO, Unverdi H, Vahapoglu G, Eksioglu M.
Late-onset amyloidosis cutis dyschromica: An unusual case.
Dermatol Online ] 2019;25:13030/qt07s4p19h.

Belli AA, Kara A, Dere Y, Yilmaz N. Association of amyloidosis

CosmoDerma 2026 « 6(42) | 6

40.

41.

42.

cutis dyschromica and familial Mediterranean fever. An Bras
Dermatol 2017;92:21-3.

Ozcan A, Senol M, Aydin NE, Karaca S. Amyloidosis cutis
dyschromica: A case treated with acitretin. ] Dermatol
2005;32:474-7.

Weterman MA, Ajubi N, Van Dinter IM, Degen WG, Van
Muijen GN, Ruitter DJ, et al. Nmb, a novel gene, is expressed in
low-metastatic human melanoma cell lines and xenografts. Int
J Cancer 1995;60:73-81.

Hoashi T, Sato S, Yamaguchi Y, Passeron T, Tamaki K,
Hearing VJ. Glycoprotein nonmetastatic =~ melanoma
protein b, a melanocytic cell marker, is a melanosome-specific
and proteolytically released protein. FASEB J 2010;24:1616-29.

How to cite this article: Del Villar ME, Dayrit ], Senador D, Hsu CK,
Hui-Ching C, Senador L. Late-onset amyloidosis cutis dyschromica: A
rare case of progressive dyschromia caused by compound heterozygous
GPNMB  mutation.
CSDM_220_2025

CosmoDerma.  2026;6:42. doi: 10.25259/



https://dx.doi.org/10.25259/CSDM_220_2025
https://dx.doi.org/10.25259/CSDM_220_2025

