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Case presentation

Hyperkeratotic variant of porokeratosis in a patient with Hepatitis C virus infection and a concomitant
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Abstract

Porokeratoses are acquired and hereditary disorders of keratinization that share a distinctive lesion characterized by raised
keratotic borders corresponding histologically to an angled column of parakeratotic cells, called a cornoid lamella. Although a
precise mechanistic explanation is lacking, ultraviolet radiation and immunosuppressed states are considered causally-associated
with most cases of acquired porokeratosis. Hepatitis C virus (HCV) infection has been proposed as a link between the
immunosuppressed states and development of acquired porokeratosis. Among the various recognized clinical entities that
constitute this group, rare cases of hyperkeratotic variants have been described that may pose a diagnostic challenge. Herein we
describe a remarkable case of the hyperkeratotic variant of porokeratosis that occurred in a patient with known HIV and HCV
infections and a coexisting therapy-related immunosuppressed state. We also provide a review of the relevant literature.
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Introduction

Porokeratoses are disorders of keratinization with a very characteristic clinical and histopathologic appearance. Typical lesions
present as well-circumscribed, slightly atrophic macules, patches, or plaques with a distinctive peripheral keratotic ridge, called
the cornoid lamella. A histopathologic hallmark of porokeratosis, the cornoid lamella consists of a column of parakeratosis sitting
in a shallow epidermal depression and projecting at an approximately 45° angle through the stratum corneum. The epidermis
underneath the parakeratotic column shows dyskeratotic keratinocytes and an absence ofa granular cell layer. This characteristic
and generally pathognomonic appearance is believed to arise as the result of a clonal expansion of atypical keratinocytes,
migrating away from their point origin [1].

Generally a relatively straightforward clinical diagnosis, rare cases of porokeratosis exhibit marked hyperkeratosis and may pose a
diagnostic challenge owing to their unusual clinical appearance [2-6]. Additionally, there are some variants in which the pattern of
cornoid lamella formation is less well circumscribed, or obscured by verruciform hyperplasia, requiring correlation with the
clinical presentation to elicit the appropriate diagnosis. Herein, we describe such a case of the hyperkeratotic variant of



porokeratosis that occurred in a patient with known HIV and HCV infections and a therapy-related immunosuppressed state.
Additionally, we provide a review of relevant literature and highlight the potential relationship between porokeratosis, HCV
infectio,n and immunosuppressed states.

Case synopsis

A 53-year-old man with a history of chronic intense sun exposure, intravenous drug abuse, severe psoriatic arthritis, and Hepatitis
B, HCV, and HIV infections presented with a complaint of recent development of painful lesions on the palms of the hands and
soles of the feet. His CD4 T-cell count was 1000 cells/mm?®, and he had no history of HIV-associated AIDS. He was being treated
with an immunosuppressive regimen for psoriatic arthritis. Family history was non-contributory.

On physical examination, the patient had severely deformed hands and feet related to the psoriatic arthritis, and several missing
digits. Diffuse hyperkeratotic patches and plaques on the hands as well as ankles and plantar aspects of the feet were evident
(Figure 1). The clinical differential diagnosis included psoriasis, widespread verruca vulgaris, and fungal infection. A
representative hyperkeratotic lesion on the right foot was biopsied and sent for histopathologic examination.

Figure 1. Diffuse hyperkeratotic patches and plagues on the ankle and plantar aspect of the right foot. Figure 2. H&E stained section of
superficial shave biopsy from right foot demonstrates a marked psoriasiform and verrucous epidermal hyperplasia, original magnification 40x
(A); A column of parakeratosis consistent with a cornoid lamella, original magnification 100x (B) and 200x (C).

The hematoxylin and eosin (H&E) stained sections of a superficial shave biopsy demonstrated marked
psoriasiform and verrucous epidermal hyperplasia, surmounted by a thickened compact stratum corneum with
ortho- and parakeratotic scale. Beneath columns of parakeratosis, the granular layer was absent, and
dyskeratotic keratinocytes were identified, consistent with a cornoid lamella (Fig 2 A-C). Intraepithelial
neutrophils to favor a diagnosis of psoriasis were not evident on H&E and myeloperoxidase staining. PAS and
GMS stains for fungal microorganisms were negative. Immunohistochemical studies for HPV and HHV-8 were
negative. A diagnosis of hyperkeratotic variant of porokeratosis was made.

Discussion

Originally described in 1893 by Vittorio Mibelli, porokeratosis was designated as such because Mibelli believed that the cornoid
lamellae represented ostia (pores) of the sweat ducts [7, 8]. In the ensuing years, this misconception has been resolved, but the



erroneously coined term has endured. Several clinical variants have been described, which include disseminated superficial actinic
porokeratosis (DSAP) - the most common form, classical porokeratosis of Mibelli, disseminated superficial porokeratosis (DSP),
porokeratosis plantaris palmaris et disseminata (PPPD), linear porokeratosis, punctate porokeratosis, porokeratoma, eruptive
porokeratosis, and ptychotropic porokeratosis (verrucous porokeratosis of the gluteal cleft) [9-12]. Familial cases of porokeratosis
are inherited in an autosomal dominant fashion with variable penetrance such that members of a family may exhibit different
variants [13]. Among the acquired forms of porokeratoses, sunlight and artificial ultraviolet (UV) rays are considered to be the
prime triggers of an abnormal keratinocyte clone proliferation [14]. A significant proportion of cases are associated with
immunosuppressed states [15-16], chiefly in the setting of immunosuppressive regimens for organ transplantation [17],
autoimmune diseases [18], chronic liver diseases [19-20], and diabetes mellitus [21]. At least four cases have been described in a
background of HIV-associated acquired immunodeficiency syndrome (AIDS) [22-23]. Of pertinent interest to this case report,
HCV infection has been proposed as a link between the immunosuppressed states and development of porokeratosis [24-25].
Although porokeratosis is considered a benign disease process with a favorable prognosis, malignant transformation, usually in
the form of squamous cell carcinoma, is not uncommon [26].

This case of hyperkeratotic variant of porokeratosis initially posed a diagnostic challenge, owing to the fact that a cornoid lamella
was not present in the initial sections examined, and the clinical presentation of abrupt onset of lesions prompted a diagnosis of
worsening psoriasis. Fortunately, the clinical image documenting the keratotic rim supported our histologic finding of a cornoid
lamella, allowing the diagnosis to be made. In addition to highlighting the need for close inspection for cornoid lamellae, this case
also offers additional insight into other diagnostic clues. A clinical picture such as in this case, of a sudden appearance of
hyperkeratotic lesions in a patient with therapy-related immunosuppression, should alert one to a possibility of acquired
porokeratosis. Moreover, this patient’s history of concomitant HCV infection and immunosuppression is intriguing and further
contributes to the overall diagnostic presentation. The potential causal relationship between porokeratosis, HCV infection, and
immunosuppression was first proposed in 1999 by Misukawa and Shioharas. They presented three such cases of porokeratosis and
performed an exhaustive review of the past case reports of porokeratosis in the setting of immunosuppression. They found that
69% of these cases (35 of 51) also harbored identifiable risk factors for HCV infection such as organ transplant, transfusion of
blood products, intravenous drug use, or plasmapheresis, in an era when HCV screening was not routine (before 1991-92) [24]. In
a subsequent paper, they describe how the HCV-induced immune dysregulation and genomic instability could potentially trigger
the development of porokeratosis in immunosuppressed individuals [25]. Similarly, Kono T. et al. described synchronous
development of DSP and HCV-related hepatocellular carcinoma in three cases in an acute manner reminiscent of the present case
[27]. In these cases, liver cirrhosis contributed to the immunosuppressed state. From a mechanistic point of view, HCV has been
shown to repress p21 (wafl) in a p53-dependent manner [28-30], whereas overexpression of p53 and diminished expression of
mdm2 and p21 (wafl) have been demonstrated within keratinocytes underlying the cornoid lamella [31].

Table 1. Case reports for porokeratosis in the background of concomitant HCV infection and immunosuppressed state.

Reference  Year Sex Age(yrs) HCVinfection  HCVriskfactor — Immunosupressed state HIVinfection Clinical variant Location Family history
Mizukawa etal® 1999 M g0 Yes None Liver dysfunction ND Dsp Extremities and trunk Negative
Mo 64 Yes Acupuncture Psoriasis Rx ND PM Buttock and genitalia Negative
F 4 Yes Blood transfusion SLE Rx ND PM Left lower leg Negative
Kono etal.” 2000 M 67 Yes ND Liver cirthosis ND DSP Extremities and trunk Negative
M 62 Yes ND Liver cirrhosis ND DsSP Entire body Negative
F 58 Yes ND Liver cirrhosis ND DsSP Extremities and trunk Negative
Present case 014 M 53 Yes IV drug use Psoriatic arthritis Rx Yes Hyperkeratotic Hands and Feet Negative

Footnote: HCV: Hepatitis C virus, F: Female, M: Male, 1V: intravenous, HIV: Human Immunodeficiency Virus, ND: Not documented, Rx:
Treatment, SLE: Systemic Lupus Erythematosus, DSP: Disseminated Superficial Porokeratosis, PM: Porokeratosis of Mibelli.

Although the link between porokeratosis, HCV infection and immunosuppressed states remainsclinically anecdotal (Table 1), by

reporting this case, we aim to bring attention to this relationship to allow others to recognize the presence of HCV infection as a

potential clue to the diagnosis of acquired porokeratosis. Pursuit of additional investigations by the dermatologic and scientific
community will potentially allow a better understanding of the pathogenesis of this relationship.

Conclusion



We report a rare hyperkeratotic variant of porokeratosis in the setting of HCV and HIV infections and an immunosuppressed state
associated with therapy for psoriatic arthritis. In the absence of a family history, we favor this to be an acquired form of
porokeratosis, associated with immunosuppression and/or HCV infection. Furthermore, in the light of previous literature, we
postulate that the HCV infection may be a link between immunosuppressed states and development of porokeratosis.
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