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Abstract

Pityriasis rubra pilaris (PRP) is a rare papulosquamous skin condition that affects both adults and the
pediatric population. It is characterized by salmon-colored plaques with islands of sparing and palmoplantar
hyperkeratosis. Currently, there are no established guidelines for PRP treatment, especially in pediatric
patients. In this study, we presented an infant case of type III juvenile PRP successfully treated with a
short-term, low-dose cyclosporine A (CsA). No recurrence occurred during the 3-month follow-up period
after completing treatment. Additionally, we reviewed the use of CsA as an alternative treatment option for
juvenile-onset PRP. The results of this study were consistent with previous findings for adult-onset PRP.
Therefore, this study further supports using CsA as an alternative option for treating juvenile-onset PRP.

Keywords: pityriasis rubra pilaris, drug therapy, cyclosporine A, therapeutic use, juvenile
PRP

Introduction

Pityriasis rubra pilaris (PRP) is a rare familial and acquired papulosquamous disease. It is characterized by
salmon-colored plaques with islands of sparing and palmoplantar hyperkeratosis. This condition can affect
both adults and the pediatric population. 1Usually, it has a cephalocaudal progression, and the palms and
soles show a waxy yellow-orange keratoderma. 1 PRP’s pathogenesis is not well understood. Still, there is
evidence of increased expression of the interleukin IL-12/IL-23 and IL-17 axes in the affected skin. 2 There
are various reported associations with PRP, including infections, autoimmunity, drugs, and malignancies.
Still, more research is needed to understand these connections thoroughly.2 In familial cases, a specific gene
mutation called CARD14 has been identified. 2 The incidence and prevalence of PRP are still unknown, but
it is estimated to affect about 1 case per 400,000 of the population. 3 It tends to occur most commonly in
the first and fifth decades of life affecting both men and women of all races equally. 4 The histopathologic
characteristics of PRP are variable, however, it sometimes resembles psoriasis in its presentation. 5PRP
is classified into six subgroups based on the age of onset, disease severity, prognosis, and other associated
characteristics.6 The subgroups: III (classical juvenile), IV (circumscribed juvenile), and V (atypical juvenile)
most commonly affect children. 6 About 10%, 25%, and 5% of PRP patients, respectively, are classified in
these subtypes. 7

The course of the disease is variable; while some cases resolve spontaneously, others may be very challenging
to treat.1 There are no official recommendations, therefore management is largely based on previous case
reports. Topical corticosteroids, retinoids, and vitamin D analogs are often used as first-line therapy. 3,8

There is insufficient data regarding pediatric patients. 9 Furthermore, there is resistance to systemic therapy
in children, however, it has been tried for refractory cases in adults. 10 While oral retinoids are considered the
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first choice as a systemic treatment, using high-dose acitretin for a long time in children carries an increased
risk of side effects. 11 Currently, other systemic therapies including immunosuppressants and biologics are
used for the treatment of juvenile PRP. 9 Here we present an infantile case of type III PRP successfully
treated with cyclosporine A (CsA). Additionally, the use of CsA in juvenile-onset PRP is reviewed.

Case presentation

An 18-month-old girl presented to our clinic with a one-month history of non-pruritic red-orange papules
that started on the scalp and spread to the face, trunk, and extremities. She was a healthy full-term newborn
with a normal birth weight. She had no systemic manifestation, no history of allergies, and she had received
all vaccinations. Her family history and review of systems were unremarkable. The physical examination
showed multiple discrete hyperkeratotic papules on the forehead, and bilateral cheeks with fine and powdery
scales, extending to the scalp. There were also multiple reddish to orange scaly papules affecting the chest
and arms resembling nutmeg grater appearance. Subsequently, the same papules were prominent with the
tendency to coalesce into orange-red plaques on both knees (Figure 1). Developmental and neurological
evaluations of the patient were both normal.

Methods

Laboratory tests such as complete blood count, biochemistry, and urine analysis were within normal ranges.
A punch biopsy of the knee lesion was obtained with a differential diagnosis of psoriasis and PRP. The
histopathological study revealed a psoriasiform epidermal hyperplasia with alternating hyperorthokeratosis
and parakeratosis in horizontal and vertical directions. Additionally, there was hypergranulosis, mild spon-
giosis, and moderate superficial perivascular infiltration, which were more indicative of pytriasis rubra pilaris
(PRP) (Figure 2). Based on clinicopathologic correlation, the patient was diagnosed with type III juvenile
PRP. Treatment with topical corticosteroid and tacrolimus 0.1% ointment was initiated. Unfortunately, the
disease was progressive and there was no response to topical treatment. After discussing systemic therapy
options with the parents, cyclosporine A (CsA) 25 mg daily (2.5 mg per kg) was initiated, with regular
monitoring of blood pressure and electrolytes.

Conclusion and results

Four weeks after treatment initiation, the lesions began to regress, and after two months, complete clearance
was achieved, leaving behind residual postinflammatory hypopigmentation. The dose of CsA was tapered to
25 mg every other day for an additional month before discontinuation. The patient did not experience any
adverse effects and had no recurrence during the three-month follow-up after stopping CsA.

Discussion

PRP is an uncommon inflammatory skin condition that shares characteristics with psoriasis and shows
heterogeneity in its phenotype.1 The pathophysiology includes triggers such as bacterial or viral infections,
autoimmune disorders, neoplasia, and CARD 14 mutations that activate the Th17 pathway. 3 Since this
disorder is quite rare and tends to improve spontaneously, it is still challenging to determine the effectiveness
of treatment options in clinical trials. 8 As a result, case reports and case series are the primary sources
for evaluating treatments, and it may be necessary to try multiple medications to manage the condition
effectively. 3,8

Currently, topical treatments are primarily used in children, although they are only effective in mild forms of
the disease.9 CsA is one of the medications previously used in PRP. 12, 13 CsA is a medication that suppresses
the immune system and targets calcineurin.14 Nephrotoxicity, an increased risk of hypertension, hypertri-
chosis, and gingival hyperplasia are among the side effects that have been seen during treatment. In clinical
practice, CsA is administered at a dose of 2.5 to 5.0 mg/kg per day, and most patients show improvement
after 8 weeks of treatment. 14 The exact mechanism of action of CsA for PRP and its efficacy is still unclear.
The histological changes observed in PRP align with a proliferative pattern of keratinocytes. Moreover,
Marsili et al.15 found that CsA may suppress keratinocyte growth in vitro. It has been demonstrated that
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CsA is a very successful medication for treating severe inflammatory dermatoses in children.16 However, us-
ing CsA for treating PRP is still limited, and there are conflicting findings in various case reports regarding
its effectiveness. To the best of our knowledge, 11 case reports involving 13 patients, have evaluated the
efficacy of CsA in treating juvenile PRP (Table 1). Among these cases, three patients, including our patient,
showed complete clearance of symptoms after a short course of CsA (mean duration: 16.67 ± 4.16 weeks),
without any reported adverse effects or relapses. All these three patients were diagnosed with PRP type III,
and the mean age of onset was 2.33 ± 1.44 years. 17,18 Five cases reported a partial response to CsA, 19,

20, 21while CsA was ineffective in two cases. 22,23 In one case a good response to CsA was reported initially,
but unfortunately, it was discontinued due to disease recurrence and concerns about side effects. 24Overall,
a total of 23% of cases demonstrated a complete response to CsA, which is consistent with a previous case
series of 28 patients with adult-onset PRP. 25 None of the reported cases mentioned any adverse effects
during treatment with CsA.

In the present case, there was a complete clearance after 2 months of low-dose CsA therapy. There was no
increase in blood pressure or any negative impact on renal function during the treatment. Furthermore, there
was no recurrence of PRP over more than 3 months of follow-up after the cessation of CsA. Since potential
side effects of CsA therapy typically appear after prolonged use, short-term therapy appears to be safe.

It is challenging to determine the effectiveness of treatment options for pityriasis rubra pilaris (PRP) due
to its rarity and tendency to improve spontaneously. In this study, we reviewed using CsA as an alternative
treatment option for juvenile-onset PRP. The results of this study were consistent with previous findings for
adult-onset PRP. We recommend considering the use of CsA as an alternative option for a short period to
treat juvenile-onset PRP.

Author contributions

Afsaneh Sadeghzadeh Bazargan: Conceptualization, Methodology, Supervision. Elnaz Pourgholi: Data cura-
tion, Investigation, Writing – original draft. Khatere Zahedi: Conceptualization, Methodology, Supervision.
Toktam Safari Giv and Alireza Jafaezadeh: Data curation, Writing – review & editing.

Figure 1: Clinical manifestation of the patient at the first appointment: multiple hyperkeratotic papules
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on the chest and arms(A), forehead and lateral face (B), and red-orange plaque on the knee (C). Complete
clearance of the symptoms 8 weeks after treatment: trunk (D), lateral face (E),right knee (F)

Figure 2 : Histopathologic slides from a punch biopsy of the patient. Note psoriasiform hyperplasia with
parakeratosis and orthokeratosis, features consistent with a diagnosis of pityriasis rubra pilaris. (A,B ;
Hematoxylin-eosin stain; original magnifications: A,B ×20)

Table 1 : Clinical data of juvenile PRP patients treated with cyclosporine A

Reference
Age
(year)/sex PRP type

Previous
treatment

CsA dosage
and duration

Clinical
outcome

1 Current report 1.5/ F III Topical
corticosteroid
and tacrolimus
0.1% ointment

2.5 mg/kg 3
month

Complete
clearance

2 Wetzig T. et
al. 2003 17

4/ M III topical,
low-potency
corticosteroids
and urea 10%
ointment

3 mg/kg 18
weeks

Complete
clearance

3 Chen et al.
2022 18

1.5/ M III low-potency
corticosteroids
and
moisturizing
cream

3 mg/kg 20
weeks

Complete
clearance

4 Craigrow et al.
201819

1:3months/NR
2: 1month/
NR

CARD14-
associated

MTX,
etanercept,
PUVA

NR 1: Partial 2:
Partial

4
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Reference
Age
(year)/sex PRP type

Previous
treatment

CsA dosage
and duration

Clinical
outcome

5 Signa et al.
201920

1: 7/ M 2: 7/
M

CARD14-
associated

topical and
systemic
steroids,
etanercept

1: 5mg/kg 3
month 2:
5mg/kg 3
month

1: Partial 2:
Partial

6 Liang et al.
2020 22

7 / M V Corticosteroids,
calcineurin
inhibitors,
MTX,
acitretin,
isotretinoin

75 mg 2 month Ineffective

7 Maloney et al.
201726

4 / M V Acitretin,
MTX

50 -125 mg 3
weeks

unknown

8 Lora et al.
201823

13 / M III Acitretin,
MTX

3 mg/kg 4
weeks

Ineffective

9 Bonomo et al.
2018 24

7 / F III tacrolimus
0.1% ointment,
triamcinolone
0.1% ointment

300 mg 5
month

Initially, it
showed a good
response, then
CsA had to be
discontinued
due to a
flare-up of
symptoms and
concerns about
adverse effects

10 Kim et al.
2015 27

17 / M III oral steroids,
phototherapy,
acitretin

NR Ineffective

11 Chiramel et al.
202021

7 / M CARD14-
associated

acitretin 3-4.5mg/kg 4
month

Partial

Abbreviations: F: female; M: male; MTX: methotrexate; PUVA: psoralen plus ultraviolet-A radiation; NR:
Not reported.
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