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Use of minocycline for
the treatment of prurigo
pigmentosa with
intraepidermal vesiculation:
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Abstract

Pruritus pigmentosa is a skin disease mainly characterized by pruritus, inflammatory rash and

reticular and macular pigmentation. The disease more commonly affects young women and may

persist for several years. In this article, we report a case of a 20-year-old female patient who

presented with erythema and blisters on the neck and trunk with pruritus for 20 days.

Dermatological examination revealed a reticular distribution of erythema on the chest and abdo-

men and some areas of erythema covered with crusts. Additionally, blisters and bullae with clear

fluid and negative Nikolsky’s sign were noted. On the neck and back, erythema was also in a

reticular distribution, and erythema secondary to erosion and/or crusts was present. In addition,

histopathological analysis of the lesions showed hyperkeratosis and intraepidermal multilocular

vesiculation and confirmed increased migration of inflammatory cells into the epidermis and infil-

tration of inflammatory cells, including lymphocytes, histiocytes and eosinophils, in the superficial

dermis. The expression levels of IgG, IgM, IgA and C3 were all negative. This patient was diagnosed

with prurigo pigmentosa, and the condition improved after treatment with minocycline.
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Introduction

Prurigo pigmentosa (PP) is a skin disease

characterized by pruritus, inflammatory

rash and reticular and macular pigmenta-

tion.1 Young women are more commonly
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affected, and the disease may persist for
several years.2 Environmental factors and
genetic factors are possible causes, but the
etiology and pathogenesis remain unclear.3

A diagnosis is usually made by observation
and pathological examination. There are
systemic and local treatments for the dis-
ease. However, the use of systemic therapy
with antihistamines and corticosteroids is
associated with adverse effects. It has been
reported that dapsone or sulfamethoxazole
has a certain curative effect, but patients
often relapse and experience toxic side
effects.4 In a previous study, the papules
and pruritus in some patients subsided rap-
idly after treatment with minocycline, and
there was no recurrence about one year
after the discontinuation of treatment.5,6

This case presents a 20-year-old female
patient with PP treated with oral minocyc-
line. PP is a rare disease, and this case
report demonstrates an effective treatment
that can provide first-hand clinical data for
clinicians.

Case presentation

A 20-year-old female patient presented with
erythema and blisters on the neck and trunk
with pruritus for 20 days. On 5 July 2020,
without an obvious cause, the patient devel-
oped edematous erythema with pruritus at the
hairline of the posterior neck and then pur-
chased a natural Chinese herbal remedy
(Pifuyihao Cream, Jimingtang Biotechnology
Co., Ltd, Jangxi, China) for topical applica-
tion. After application, the edema was
relieved, but erythema and secondary pigmen-
tation were still present. About 1 week later,
the patient developed erythema and blisters
with pruritus on the chest and back, and no
significant effect of the continuous application
of “PIFUYIHAO” was observed. The lesions
continued to expand, and erythema and blis-
ters with severe pruritus also appeared on the
waist and abdomen. On 26 July 2020, the
patient visited our clinic. The patient was

unmarried and nulliparous, previously
healthy, had stable weight before onset,
denied food, drug and contact allergies and
denied a family history of allergic, metabolic
and endocrine system diseases.

Physical examination showed a good gen-
eral condition, no palpable enlargement of
systemic superficial lymph nodes and no
abnormalities on systemic examination.
Dermatological examination revealed a retic-
ular distribution of dark red patches under
the patient’s breast with adherent scales. On
the abdomen, multiple blisters of different
sizes with clear blister fluid and negative
Nikolsky’s sign were noted, and some blisters
were present on areas of erythema. On the
neck and back, there was a large area of ery-
thema with a reticular distribution, a few
scales and scattered scratches and crusts
(Figure 1a and Figure 1b). The patient was
finally diagnosed with PP and administered
100 mg oral minocycline once daily. After 10
days of treatment, the primary rash subsided,
and pruritus was relieved, leaving pigmented
patches (Figure 1c and Figure 1d). The med-
ication was then stopped with subsequent
observation for 6 months, and no side effects
have been observed.

In addition, laboratory and auxiliary
examinations showed the following results:
anti-extractable nuclear antigen antibody
(–), antinuclear antibody (–), anti-double
stranded DNA antibody (–), anti-
desmoglein 1 (Dsg1) (–), anti-Dsg3 (–) and
bullous pemphigoid antigen 180 (–). The
results of urine and stool routine tests and
biochemical tests revealed no abnormalities.
Furthermore, the treponema pallidum parti-
cle agglutination, anti-human immunodefi-
ciency virus antibody, hepatitis B antibody
and hepatitis C antibody assays were also
normal. In addition, histopathological analy-
sis of the lesions showed hyperkeratosis and
intraepidermal multilocular vesiculation and
confirmed increased inflammatory cell migra-
tion into the epidermis and infiltration of
inflammatory cells, including lymphocytes,
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histiocytes and eosinophils, in the superficial
dermis (Figure 2a and Figure 2b). The expres-
sion levels of IgG, IgM, IgA and C3 were all
negative, and the results of the direct immu-
nofluorescence assay were negative.

Discussion

PP, also known as Nagashima disease, is a

rare inflammatory skin disease of an

unknown etiology. This disease mainly

Figure 1. Dermatological examination of the 20-year-old female patient with pruritus pigmentosa reported
in this case. (a) The distribution of blisters and pigmentation spots in the chest and abdomen before
treatment. (b) Distribution of blisters and pigmentation spots on the back of the patient before treatment.
(c) The distribution of blisters and pigmented spots on the chest and abdomen after 10 days of treatment
with 100 mg oral minocycline once a day. (d) The distribution of blisters and pigmented spots on the back
after 10 days of treatment with 100 mg oral minocycline once a day.
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occurs in adolescents and young adults and

is more common in women. The mean age

of onset is 24.4 years, with 84.3% of cases

occurring between 11 and 30 years old. It

predominately affects the back, chest, neck

and face. PP tends to recur in spring and

summer and is mainly limited to the origi-

nal pigmented area.7

The clinical symptoms of this disease

occur in stages.8 The early symptoms

include sudden onset of erythema with pru-

ritus and edema, maculopapular rashes and

papules. The symptoms in the mature stage

include erythema, papules, blisters and

crust formation. The main symptom in the

late stage is a reticular and patchy pig-

mented rash with a smooth surface. The

changes in the histopathology of this dis-

ease are also staged.9 In the early stage,

the histopathology shows hyperkeratosis,

interspinous spongiosis, a small number of

necrotic keratinocytes, papillary dermal

edema and neutrophil infiltration around

superficial vessels. Neutrophils may form

microabscesses in the epidermis, typically

in the upper part of the basal layer of the

epidermis, and adhere to edematous or

necrotic keratinocytes in a clumped or

single-cell manner. This feature is highly

specific for PP. In the mature stage, lym-

phocytes predominate in dermal infiltrates

and may be accompanied by neutrophils

and eosinophils. Additionally, more obvi-

ous spongiosis is observed in the epidermis,

leading to intraepidermal or subepidermal

vesiculation and even overall necrosis. The

late stage is characterized by hyperkerato-

sis, sparse perivascular lymphocyte infiltra-

tion around the vessels and pigment

incontinence and melanophages in the pap-

illary dermis. A single rash varies in dura-

tion from 2 days to several weeks, ranges in

reticular distribution from local to enlarged

and causes reticular post-inflammatory

hyperpigmentation.10 Lesions at different

stages often coexist and combine to form

a reticular configuration.11,12 The analysis

of clinical symptoms and histopathology is

required for the diagnosis of PP. In this

case, the patient was a young woman

with clinical manifestations of erythema, blis-

ters and reticular pigmentation after

relapse, consistent with the manifestations

and histopathology of PP. Her clinical

Figure 2. Histopathological analysis of the patient’s lesions. (a) Hematoxylin and eosin staining of the lesion
before treatment (400�). (b) Hematoxylin and eosin staining of skin lesions after 10 days of treatment with
100 mg oral minocycline once daily. The red circles indicate lymphocytes, and the green circles indicate
neutrophils and eosinophils (100�).
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manifestations were erythema and blisters on
the chest and back. Pathological analysis
revealed multilocular blisters in the epidermis.
Neutrophils, eosinophils and lymphocytes
had infiltrated the blisters. The diagnosis
was consistent with bullous PP.

Because of to the diversity of rash mor-
phologies, the differential diagnosis of PP is
extensive.13 It needs to be differentiated
from contact dermatitis, psoriasis vulgaris
and urticaria in the early stage; erythema
multiforme and pityriasis lichenoides et var-
ioliformis acuta in the mature stage; and
confluent and reticulated papillomatosis
(CARP) and poikiloderma vasculare atro-
phicans in the late stage. In particular,
owing to a similar reticulated configuration,
it is often difficult to differentiate between
PP and CARP. CARP is also a rare skin
disease with an unknown etiology, more
commonly occurring in adolescents and
women.14 Similar to PP, the lesions of
CARP often begin in the intermammary
and mid-dorsal regions and may involve
the back, neck and trunk. However, in con-
trast to PP, CARP usually has no subjective
symptoms, with occasional pruritus and
slow disease development.15 CARP is clini-
cally characterized by the accumulation of
squamous or verrucous papules that are
confluent in the center and reticulated at
the periphery. In this case, patients present
with clinically obvious intraepidermal blis-
ters, but this condition also needs to be dif-
ferentiated from pemphigus and other
intraepidermal bullous diseases. Both can
present as intraepidermal blisters, but the
latter occurs in middle-aged and elderly
patients, often involving the skin and
mucosa.16 Histopathological analysis shows
the loss of adhesion between keratinocytes
(acantholysis), immunopathological findings
in skin lesions and blood circulation of IgG
antibodiesy. Hyperkeratosis, papillomatous
hyperplasia, acanthosis, increased basal pig-
mentation, dermal edema and perivascular
inflammatory cell infiltration are also

observed. Minocycline, imidazoles or reti-

noids are effective in some CARP cases.17

The pathogenesis of PP is unknown but

may involve neutrophil-mediated inflam-

mation.18 In addition, mechanical irritation

or contact allergies to nickel, chromium

and/or climate may also contribute to the

development of PP.11 PP has been demon-

strated to be associated with several system-

ic diseases, including adult Still’s disease,19

atopic dermatitis,20 Helicobacter pylori

infection21,22 and Sj€ogren’s syndrome.23

PP has also been reported in patients with

less food intake because of fasting and

diet,24,25 anorexia,26 type 2 diabetes,27 bar-

iatric surgery,28,29 gastric surgery30 and

early pregnancy.31 Researchers29,32 have

speculated that dietary factors lead to the

involvement of ketone-induced neutrophil-

mediated inflammation in the occurrence of

PP and confirmed increased ketone levels in

the urine and/or blood in some patients.
PP usually improves after treatment with

oral minocycline, doxycycline or dapsone,

which is considered to be related to anti-

inflammatory and immunomodulatory effects,

such as the inhibition of neutrophil chemotax-

is.12 However, hyperpigmentation tends to

persist even after regression of the rash.

Author contributions

JY admitted the patient and provided her treat-

ment plans, SJ treated the patient, and MZ per-

formed the pathological tests.

Ethics statement

This study was approved by the Human Ethics

Committee of The Fifth People’s Hospital of

HaiNan Province, China (approval no.: 165).

Written informed consent was obtained from

the patient for their anonymized information to

be published in this study.

Declaration of conflicting interest

The authors declare that there is no conflict of

interest.

Yang et al. 5



Funding

This research was funded by the Natural Science

Foundation of Hainan Province (20158342).

ORCID iD

Jie Yang https://orcid.org/0000-0002-2583-0225

References

1. Schlager JG, Hayani KM, Betke M, et al.

Prurigo pigmentosa [Prurigo pigmentosa].

Hautarzt 2020; 71: 63–66.
2. Delaleu J, Grynberg-Laloum E, Moguelet P,

et al. Prurigo pigmentosa induced by ketosis

(“keto rash"”): a demonstrative case and

internet search results. Int J Dermatol 2020;

59: 876–877.
3. Zanniello R, Donati M, Ferrari A, et al.

Vesicular-bullous prurigo pigmentosa in a

young Italian man. Ital J Dermatol Venerol

2021; 156: 109–110.
4. Derrick KM, Mazori DR, Heilman ER,

et al. Prurigo pigmentosa and new-onset

type 1 diabetes in a black female patient test-

ing positive for SARS-CoV-2 IgG. Br J

Dermatol 2021; 184: e5.

5. Romero-Miguel D, Lamanna-Rama N,

Casquero-Veiga M, et al. Minocycline in

neurodegenerative and psychiatric diseases:

An update. Eur J Neurol 2021; 28:

1056–1081.
6. Derfuss T, Mehling M, Papadopoulou A,

et al. Advances in oral immunomodulating

therapies in relapsing multiple sclerosis.

Lancet Neurol 2020; 19: 336–347.
7. Song LJ, Zhou XY, Duan YQ, et al. A case

of prurigo pigmentosa with intraepidermal

vesiculation. Journal of Clinical Dermatology

2010; 39: 652–653.
8. Torrelo A, Azor�ın D, Noguera L, et al.

Segmental prurigo pigmentosa. Pediatr

Dermatol 2014; 31: 523–525.
9. Kafle SU, Swe SM, Hsiao PF, et al.

Folliculitis in prurigo pigmentosa: a pro-

posed pathogenesis based on clinical and

pathological observation. J Cutan Pathol

2017; 44: 20–27.
10. Shin JW, Lee SY, Lee JS, et al. Prurigo pig-

mentosa in Korea: clinicopathological study.

Int J Dermatol 2012; 51: 152–157.

11. Beutler BD, Cohen PR and Lee RA. Prurigo

Pigmentosa: Literature Review. Am J Clin

Dermatol 2015; 16: 533–543.
12. Vargas TJS, Raposo CMA, Lima RB, et al.

Prurigo Pigmentosa-Report of 3 Cases From

Brazil and Literature Review. Am J

Dermatopathol 2017; 39: 267–274.
13. Capucilli P, Wan J, Corry J, et al. Prurigo

Pigmentosa: An Itchy, Urticarial Eruption

Confused for Food Allergy. J Allergy Clin

Immunol Pract 2018; 6: 1381–1382.
14. HudacekKD,HaqueMS,HochbergAL, et al.

An unusual variant of confluent and reticulat-

ed papillomatosis masquerading as tinea versi-

color. Arch Dermatol 2012; 148: 505–508.
15. Shevchenko A, Valdes-Rodriguez R, Hsu S,

et al. Prurigo pigmentosa: Case series and

differentiation from confluent and reticulat-

ed papillomatosis. JAAD Case Rep 2017; 4:

77–80.
16. Kridin K. Pemphigus group: overview, epi-

demiology, mortality, and comorbidities.

Immunol Res 2018; 66: 255–270.
17. Zhao B. China Clinical Dermatology. 1.

Phoenix Science Press, 2010, 1, p. 1257.
18. Devred I, Sfecci A, Cardot-Leccia N, et al.

Prurigo pigmentosa au cours de la grossesse

[Prurigo pigmentosa during pregnancy]. Ann

Dermatol Venereol 2019; 146: 215–218.
19. Cho YT and Liao YH. Prurigo pigmentosa-

like persistent papules and plaques in a

patient with adult-onset Still’s disease. Acta

Derm Venereol 2014; 94: 102–103.
20. Cota C, Donati P and Amantea A. Prurigo

pigmentosa associated with an atopic diath-

esis in a 13-year-old girl. Pediatr Dermatol

2007; 24: 277–279.
21. Missall TA, Pruden S, Nelson C, et al.

Identification of Helicobacter pylori in skin

biopsy of prurigo pigmentosa. Am J

Dermatopathol 2012; 34: 446–448.
22. Erbagci Z. Prurigo pigmentosa in associa-

tion with Helicobacter pylori infection in a

Caucasian Turkish woman. Acta Derm

Venereol 2002; 82: 302–303.
23. Togawa Y, Shinkai H and Utani A. Prurigo

pigmentosa in a patient with primary biliary

cirrhosis and Sjogren syndrome. J Dermatol

2004; 1: 815–819.
24. Zanniello R, Donati M, Ferrari A, et al.

Vesicular-bullous prurigo pigmentosa in a

6 Journal of International Medical Research

https://orcid.org/0000-0002-2583-0225
https://orcid.org/0000-0002-2583-0225


young Italian man. Ital J Dermatol Venerol

2021; 156: 109–110.
25. AlmaaniN,Al-TarawnehAHandMsallamH.

Prurigo Pigmentosa: A Clinicopathological
Report of Three Middle Eastern
Patients. Case Rep Dermatol Med 2018; 2018:
9406797.

26. Nakada T, Sueki H, Iijima M. Prurigo pig-
mentosa (Nagashima) associated with anorex-
ia nervosa.Clin Exp Dermatol 1998; 23: 25–27.

27. Yamada D, Fujikawa T. Prurigo
Pigmentosa. Am J Med 2018; 131: e11–e12.

28. Alsebayel MM, Ghobara YA, Al-Issa A.
Facial Prurigo Pigmentosa After Bariatric
Surgery. Cureus 2020; 12: e6909.

29. Abbass M, Abiad F, Abbas O. Prurigo
Pigmentosa After Bariatric Surgery. JAMA

Dermatol 2015; 151: 796–797.
30. Al-Dawsari NA, Al-Essa A, Shahab R, et al.

Prurigo pigmentosa following laparoscopic
gastric sleeve. Dermatol Online J 2019; 25:
13030/qt2b20c2w8.

31. Hanami Y, Yamamoto T. Bullous prurigo
pigmentosa in a pregnant woman with
hyperemesis gravidarum. J Dermatol 2015;
42: 436–437.

32. MacoMW, Lee E, Wu Y, et al. Treatment of
Prurigo Pigmentosa with Diet Modification:
A Medical Case Study. Hawaii J Med Public

Health 2018; 77: 114–117.

Yang et al. 7


