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Abstract: Eruptive pruritic papular porokeratosis (EPPP) is a rare subtype of porokeratosis that presents as an acute exacerbation of
an annular papule with a distinct peripheral hyperkeratotic ridge border and severe pruritus. EPPP is mainly reported in elderly East
Asian men. Its etiology and pathogenesis are unknown. We hereby present a case report of EPPP in a 68-year-old Chinese male with
persistent circumscribed papules on the extremities, accompanied by severe pruritus for one year. After the patient was given
conventional medication, a new rash appeared on the patient’s extremities and he felt intense itching in the area of the rash. The
patient was switched to oral tofacitinib treatment. The patient felt that the pruritus had largely disappeared after one month of oral
dosing, leaving only brown pigmentation on the erythema of the extremities. The patient has been off the drug for 2 months. There was
no pruritus or new rash during the follow-up period.
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Introduction

Porokeratosis is a group of diseases that manifest clinically as an annular keratotic papule with raised margins and a distinctive
histological keratin-like laminae. There are several common types of porokeratosis: porokeratosis of Mibelli, disseminated
superficial porokeratosis (DSP), disseminated superficial actinic porokeratosis (DSAP), linear porokeratosis, disseminated
palmoplantar porokeratosis. there are also some rare types such as porokeratosis ptychotropica, porokeratoma, and pruritic
papular porokeratosis.' > The exact incidence and prevalence of porokeratosis is unknown. EPPP predominantly occurs in older
men in East Asia.® Porokeratosis development may be associated with genetic factors, immunosuppression, ultraviolet radiation,
electron beam therapy, chronic systemic diseases, infectious diseases and neoplastic diseases.”> Although porokeratosis is
thought to be caused by abnormal clonal proliferation of porokeratosis, its pathogenesis is unclear. A suggested hypothesis is that
inflammation in EPPP may be an immune response to tumourigenic keratinocyte clones leading to altered maturation of
keratinocytes or accelerated epidermal proliferation.’ Here we report a case of a patient who presented with EPPP on the
extremities and trunk with no known cause, and was treated in our dermatology department with oral “antihistamines,
avobenzone and hydroxychloroquine” and topical “tretinoin cream, glucocorticoid ointment and allantoin cream”. He still felt
itchy occasionally and the rash on the extremities partially subsided. Scattered corn to soy-sized pale dark red and pale brown
macules with clear borders and no fusion were visible on the extremities, with some slightly elevated margins and keratosis or
mild atrophy in the middle. After being discharged from the hospital, the patient was treated at our dermatology outpatient clinic
with regular daily oral doses of Acetaminophen and topical rubbing of Tretinoin A cream for 3 months, new rashes appeared on
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the buttocks and both lower extremities, gradually increasing, with intense itching. After one month of treatment with tolvatinib,
the pruritus largely disappeared and only brown pigmentation remained on the erythematous areas of the extremities. A review of
the literature shows that this case is the first successful case of EPPP treated with tofacitinib.> '°

Case Presentation

A 68-year-old Chinese male patient with no known trigger developed a small erythematous, maculopapular rash on both lower
limbs in May 2021, accompanied by pruritus. He was not concerned and was not treated. Subsequently, a new rash appeared
on his trunk and both upper limbs and the itching worsened. He came to the Department of Dermatology at the Fifth People’s
Hospital of Hainan Province and after treatment with oral antihistamines and topical hormone creams, his itching was relieved
but the rash could not subside completely. In May 2022, his condition recurred with a gradually increasing rash on his trunk
and extremities, mainly on his extremities, with significant itching. He used topical creams on his own without significant
improvement. He again visited the Department of Dermatology at the Fifth People’s Hospital of Hainan Province. He was
admitted to our inpatient dermatology unit on 9 June 2022. The patient had no history of chronic disease and there was no
family history of genetic disorders, psychiatric disorders, tumours and similar conditions to this disease.

On physical examination, many pale red macules and papules (2—5 mm in diameter) with clear borders without fusion
were found on the extremities. The rash was mildly atrophic in the middle, with brown ring-like elevations around the
edges and a few adherent scales (Figure 1A and B). The rash did not involve the palms of the hands, soles of the feet or
the oral mucosa.

In June 2022, the patient’s blood tests revealed total immunoglobulin E: 757.1 IU/mL, alanine aminotransferase 48 U/L,
total cholesterol 5.89 mmol/L and Low density lipoprotein cholesterol 4 mmol/L. Other tests such as Electrocardiogram, Chest
CT, Blood routine, C-reactive protein, Urine routine, Stool routine, Faecal occult blood, Blood glucose, Cardiac enzymes,
Electrolytes, renal function, Immunoassays, Blood sedimentation, Treponema pallidum particle agglutination test, Hepatitis
B virus, HIV antibodies and Tumour screening did not show any significant abnormalities.

Biopsy specimens were taken from the patient’s right upper and left lower extremity skin papules in June and
July 2022 respectively. Pathological examination shows epidermal hyperplasia with focal hyperkeratosis and the
formation of a plate of hyperkeratosis (ie conical plate) (Figure 2). Below this plate the epithelial cells were vacuolated
and the granular layer was partially absent. The superficial dermal layer was pigmented and incontinent, with focal

Figure | (A) Pale red macules and papules on the left thigh with brown ring-like elevations around the edges, with a little adherent scaling. (B) Pale red macules and papules
on the right thigh with brown ring-like elevations around the edges, with a little adherent scaling.
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Figure 2 Epidermal hyperplasia with focal dyskeratosis, visible as a plate of dyskeratosis (HE, x100).

lymphocytic and eosinophilic infiltration around the blood vessels in the dermis (Figure 3). Diagnosis: consistent with
porokeratosis. Direct immunofluorescence was negative for C3, IgG, IgM and IgA.

Based on the history, characteristics of the lesions, clinical manifestations and pathological findings, the disease was
clearly diagnosed as “eruptive pruritic papular porokeratosis”. After hospitalisation, the patient was given intravenous
sodium thiosulphate and vitamin C injections, oral antihistamines, etretinate 20mg twice a day and hydroxychloroquine
200mg twice a day, and topical tretinoin A cream once a day, glucocorticoid ointment twice a day and allantoin cream
twice a day. After 14 days of hospitalization his rash partially subsided and the erythema darkened with occasional
itching. He was discharged from hospital and attended our outpatient clinic and took regular oral etretinate 20mg twice
a day and topical tretinoin A cream once a day. After 3 months of continuous treatment, the patient developed many new
rashes on the buttocks and both lower limbs, which gradually increased and felt intensely itchy. Considering the
widespread use of tofacitinib in pruritic inflammatory skin diseases, the efficacy is excellent. We therefore used
tofacitinib for the first time in the treatment of this disease. The patient was given tofacitinib Smg orally twice a day.
At a follow-up visit half a month later, the patient’s pruritus had decreased, the erythema on the extremities had darkened
and the papular ring of elevations had flattened (Figure 4). The patient continued to take tofacitinib Smg orally twice
a day and at the follow-up visit half a month later. Only light brown pigmentation was left on the erythema of the
extremities and the pruritus had largely disappeared (Figure 5). In October 2022, the patient had stopped medication and
no pruritus or new rash appeared during the follow-up period.

Figure 3 Lymphocytic and eosinophilic infiltration around blood vessels in the dermis (HE, x200).

Clinical, Cosmetic and Investigational Dermatology 2023:16 htps: 1743
Dove:


https://www.dovepress.com
https://www.dovepress.com

Mu et al Dovepress

Figure 5 Only brown pigmentation was left on the erythema of the left thigh.
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Discussion

The patient had two pathological examinations at our hospital. The clinical consideration at the time was porokeratosis, but the
patient’s rash has a distinctive erythema in the centre, accompanied by intense itching. The first pathological section showed the
typical column of keratosis imperfecta in the epidermis and the second pathological section showed an eosinophilic infiltration in
the dermis. In combination with the clinical presentation of a chronic persistent rash and recurrent acute pruritic episodes, the final
diagnosis was EPPP.

Initially EPPP was thought to be a form of superficial DSP, but whereas DSP is generally asymptomatic, EPPP is
associated with intense pruritus.” Kanzaki first reported three cases of EPPP in 1992.° EPPP is characterized by a history
of DSP, superficially disseminated eruptive papular porokeratosis followed by the sudden appearance of scattered papules
with intense pruritus in most patients. These papules may fade over several months, leaving brown spots or rings of
damage, and histopathology shows a reduction or loss of the keratin-like laminae and granular layer, often with an intra-
dermal eosinophilic infiltrate.'~

This disease is also known as eruptive disseminated porokeratosis (EDP). Shoimer et al have classified EDP into four
subtypes: paraneoplastic, immunosuppressive, inflammatory and other types.'' The patient’s rash was considered to be an
inflammatory subtype of EDP according to the classification proposed by Shoimer. Histologically, the most common
manifestations are horn-like plates and inflammatory skin infiltrates. In patients with EPPP, additional eosinophilic
infiltrates are present near the upper dermal vessels in approximately 25-50% of patients.”®'3

Porokeratosis may be triggered by several irritants, including genetic factors, exposure to electron beam radiation
therapy, immunosuppressive therapy (eg chemotherapy, immunosuppressive drugs or systemic corticosteroids), ultravio-
let radiation, chronic systemic diseases, infectious diseases and neoplastic diseases.”

Although porokeratosis is thought to be caused by abnormal clonal proliferation of keratinocytes, its pathogen-
esis is unclear. Inflammation in EPPP may be an immune response to tumourigenic keratinocyte clones leading to
altered maturation of keratinocytes or accelerated epidermal proliferation.’ !> Premature apoptosis of keratinocytes
underlying the cornoid lamella has been observed together with loss of the granular layer and altered loricrin and
filaggrin expression.'* For some authors, DSAP is inherited as an autosomal dominant condition with reduced
penetrance at younger ages.” However, there are many cases where no positive family history of porokeratosis can
be found, as in our patient. It is difficult to say whether genetic predisposition is being unmasked by the immune
modulation or if an altered immune status will initiate the process of porokeratosis. Reed and Leone have suggested
that in a genetically predisposed individual, the disease results from the proliferation of abnormal clones of
epidermal cells."* EPPP may be an immune response against an abnormal keratinocyte clone.* The etiology of
this immune response remains elusive, although in some cases it may be secondary to a tumour or viral infection.’
Viral infectious and neoplastic diseases have been largely excluded in the case we report, but follow-up is still
required.

There is no standard treatment for EPPP. Topical corticosteroids and oral antihistamines are the most commonly used
treatments. The majority of cases respond poorly to treatment.” Complete spontaneous regression of the lesions has also
been reported following changes in the patient’s immune status.” Although a retrospective study of EPPP found that 75%
of cases resolved spontaneously, with a median time to remission of 6 months (range 1-24).>° However, patients with
EPPP are desperate for a solution to their intense itching and therefore require clinicians to choose medications that are
more effective in stopping itching. Tofacitinib is an oral JAK inhibitor. It binds to the adenosine triphosphate (ATP)
binding site in the catalytic cleft of the JAK kinase domain of JAK. Tofacitinib’s structure mimics that of ATP without
the triphosphate group. As a result of the binding to the ATP site, tofacitinib inhibits the phosphorylation and activation
of JAK, thereby preventing the phosphorylation and activation of STATs, and thus the activation of gene transcription.
This leads to decreased cytokine production and modulation of the immune response.'> Anti-inflammatory and anti-
pruritic at the root. Other therapies that have been tried in other types of porokeratosis are topical 5-fluorouracil,
retinoids, calcipotriol, cryotherapy, systemic retinoids and corticosteroids.> *’ Topical vitamin D3 analogues, marsupia-
lol, may be effective for pruritic papules.’

Clinical, Cosmetic and Investigational Dermatology 2023:16 htps: 1745
Dove:


https://www.dovepress.com
https://www.dovepress.com

Mu et al Dove

Conclusion

We first attempt to use tofacitinib was successful in treating an elderly male with EPPP. A review of the national and
international literature did not reveal any reports.> '® Although no specific studies have clarified the specific mechanism of
tofacitinib in the treatment of EPPP, it could give clinicians new options and thoughts on the use of the drug. The specific
therapeutic mechanism of tofacitinib still needs further research.
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