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L E T T E R  T O  T H E  E D I T O R

COVID-19 induced pityriasis rubra pilaris: A superantigenic 
disease?

Dear Editor,
A wide range of cutaneous manifestations has been described 
in association with Coronavirus disease 2019 (COVID-19), 
such as confluent erythematous/maculopapular/morbill-
iform rash, chilblain-like acral pattern, livedo reticularis/
racemosa-like pattern, urticarial rash, papulovesicular exan-
them and purpuric vasculitic pattern.1 Few reports highlight 
the linkage between SARS-CoV-2 infection and some rare 
inflammatory dermatoses, such as pityriasis rubra pilaris 
(PRP).2,3

Herein, we report the case of a 28-year-old woman, oth-
erwise healthy and without a remarkable family history, 
presented to our Dermatology Unit for a 1-month history of 
cutaneous eruption, appearing 6 days after a mild, pauci-
symptomatic, COVID-19 infection. The rash started as a 
palmoplantar scarlatiniform erythema accompanied by a 
large lamellar, Kawasaki-like, scaling, certified by a previous 
dermatological visit. At the moment of our examination, the 
patient presented a yellowish palmoplantar hyperkeratosis and 
multiple, erythematous-keratotic follicular papules, 2–3 mm of 
diameter, spreaded at wrists, antecubital fossa and limbs. An 
erythema with slight orange hue was widely appreciable be-
tween the papules, with ‘islands of sparing’ of unaffected skin 
(Figure 1a–d). A 4 mm punch biopsy was taken for histopatho-
logical examination on an erythematous lesion on the knee. 
Histopathology revealed orthokeratosis with focal parakerato-
sis, epidermal acanthosis and papillomatosis with no evidence 
of frank psoriasiform hyperplasia. In the upper dermis, a peri-
vascular lymphocytic infiltrate, with absence of neutrophils, 
migrating at the dermo-epidermal junction was observed. 
Keratotic plugging was not detected (Figure  2a,b). Based on 
clinical and histological features, a diagnosis of PRP was made.

PRP is a chronic immune-mediated skin disorder, char-
acterized by yellow palmoplantar keratoderma and diffuse 
hyperkeratotic papules. A background red–orange erythema 
and isles of healthy skin are other typical clinical features. 
Most cases are sporadic, but familial cases have been also 
reported.2 Pathogenesis of PRP is not yet fully understood; 
the interleukin (IL)-23/IL-17 axis seems to play an import-
ant role, since an increased level of these inflammatory cyto-
kines has been found in PRP lesional skin.4 Gain-of-function 
pathogenic variants of CARD14 (Caspase Recruitment 
Domain Family Member 14) have been found in PRP 

familial cases; the constitutive activation of inflammasome, 
whose CARD14 gene product is a major component, leads to 
a hypersecretion of CCL20 chemokine, a potent activator of 
the T-helper (Th) 17 pathway.5

An environmental trigger may induce PRP onset in ge-
netically predisposed individuals. Acute post-infectious PRP 
has been proposed by Larregue et al.6 as a new subtype of the 
disease, typical of children, defined by a scarlatiniform ery-
thema which evolves in the classical juvenile PRP, appearing 
some weeks later an infectious episode, in patients with no 
family history of the disease. Post-infectious PRP presents an 
acute clinical course with good outcomes and no tendency 
towards recurrence. Two other cases of post COVID-19 PRP 
have been reported in literature until now (in a 7-year-old 
child2 and in a 32-month-old boy3). Our case, to date, is the 
first to report a post COVID-19 PRP in an adult (28-year-old 
woman).

The prodromic scarlatiniform presentation seems to 
be a specific feature of post-infectious PRP, including 
COVID-19, as outlined in the above-mentioned reports and 
our case.2,3

Ferrándiz-Pulido et al.7 defined post-infectious PRP as a 
superantigen-mediated dermatosis, according to the clinical 
similarity of the prodromic scarlatiniform phase with other 
skin disorders mediated by superantigen, such as staphylococ-
cal scalded skin syndrome, scarlet fever and Kawasaki disease.

The superantigenic nature of SARS-Cov2 is still under de-
bate, but it has been proved that the virus contains at least 
one unique superantigen-like motif.8 Moreover, COVID-19 
can clinically mimic a superantigenic disease, such as the 
Kawasaki disease in Multisystem Inflammatory Syndrome 
(MIS) in children (MIS-C).9 Concerning PRP, we hypothe-
sized that a genetic background could drive the superantigenic 
action into the Th17 pathway, thus triggering the disease. A 
new concept of post-Covid PRP as a superantigenic disease 
should be considered, but further efforts to better clarify the 
superantigenic nature of the SARS-CoV-2 virus are needed.
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F I G U R E  1   Clinical images showing (a) erythematous-to-orange plantar keratoderma; (b) dry, scaly lesions with an orange–red discoloration 
on the left palm; (c) an erythematous, irregular, plaque on the left knee with some erythematous and follicular papules on the lower extremities; (d) 
erythematous macules with an orange hue on the dorsa of the feet with the characteristic ‘islands of sparing’ of unaffected skin

F I G U R E  2   Histopathological examination showing (a) thickened horn layer with areas of parakeratosis, slight acanthosis and papillomatosis of the 
epidermis and a perivascular lymphocytic infiltrate (H&E, ×20); (b) a detail of epidermal changes showing an area of orthokeratosis, moderate acanthosis 
and papillomatosis with an admixed lymphocytic infiltrate disposed alongside the dermo-epidermal junction in a lichenoid pattern
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