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COVID-19 and human papillomavirus: Paradoxical immunity
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a multisystemic disease
caused by the highly contagious severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) virus, which first appeared in Wuhan,
China. COVID-19 can cause organ dysfunction, progressive respira-
tory failure, and coagulation disorders which are associated with high
mortality, and a wide variety of mucocutaneous manifestations as well.
In the current literature, it has been stated that COVID-19 either pri-
marily causes skin symptoms or exacerbates existing skin disorders.*?

Here, we report a case of verruca vulgaris regressed after COVID-19.

2 | CASE PRESENTATION

A 26-year-old otherwise healthy female patient had multiple
viral warts on both hands for 10 years without response to many

Coronavirus disease 2019 (COVID-19) is a multisystemic disease that can cause pro-
gressive lung failure, organ dysfunction, and coagulation disorder associated with
high mortality and morbidity. COVID-19 is known to either primarily cause skin symp-
toms or increase existing skin diseases. Human papillomavirus (HPV) is a DNA virus
that can cause benign and malignant neoplasms. Mucocutaneous verruca vulgaris are

common benign lesions of HPV. Here, we report a case of verruca vulgaris regressed

COVID-19, human papillomavirus, paradoxical immunity

regimens including single or combined use of topical salicylic acid,
topical tretinoin, topical fluorouracil, electrosurgery, and cryosur-
gery (Figure 1A). She was admitted to the hospital on November
2020 with mild complaints of a low grade of fever, fatigue, and
cough for two days. The nasopharyngeal swab sample turned out to
be positive for SARS-CoV-2. Blood investigations including complete
blood count, C-reactive protein, erythrocyte sedimentation rate, D-
dimer, serum electrolytes, liver function tests, and renal function
tests were within normal limits. The patient received a combina-
tion of favipiravir (1st day at loading dose 2 x 800 mg; 2-5th day
at maintenance dose 2 x 300 mg) and enoxaparin (40 mg/day) with
the diagnosis of COVID-19. COVID-19-related symptoms regressed
completely within seven days. It was observed that all of viral warts
localized on both hands regressed spontaneously one month after
the onset of COVID-19-related symptoms (Figure 1B). The patient
was followed for two months without treatment, and no recurrence

was observed.
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3 | DISCUSSION

The immune system protects us against viruses and diseases, and
produces antibodies to inactivate pathogens. Many experimental
studies have been reported in the literature showing how the im-
mune system works against SARS-CoV-2 infection and its mecha-
nism. SARS-CoV-2 enters the lung cells and causes an excessively
inflammatory form of programmed cell death called pyroptosis, trig-
gering macrophages and monocytes from the innate immune sys-
tem. Cytokines and chemokines such as IL-1p, IL-6, IFN-y, MCP1,
macrophage inflammatory protein 1a (MIP1a) and tumor necrosis
factor (TNF), and IP-10 secreted by these activated cells, regulate
the immune responses of T and B cells from the adaptive immune
system and thus suppress the viral activity. However, in some pa-
tients, dysfunctional immune system due to widespread lung in-
flammation may cause a cytokine storm. This situation can lead to
mortality-related complications such as progressive respiratory fail-
ure, coagulation disorders, and multi-organ dysfunction. In conclu-
sion, the proper functioning of the immune system and the proper
level of response to the pathogen are very important for the survival
of the patient in infections with high mortality and morbidity.3'4

Human papillomavirus (HPV) is a DNA virus that can cause be-
nign and malignant neoplasms. Mucocutaneous verruca vulgaris are
common benign lesions of HPV. The first treatment options include
topical salicylic acid, cryosurgery, topical fluorouracil, topical treti-
noin, and electrosurgery. In lesions resistant to these treatments,
immunotherapies such as topical imiquimod, intralesional MMR and
BCG vaccine, PPD, Trichophyton antigen, Vitamin D3, zinc, levami-
sole, cimetidine, propolis, and HPV vaccines can be used.’

To the best of our knowledge, no studies investigating the possi-
ble relationship between HPV and SARS-CoV-2 infection exist in the
current literature. Vavoulidis et al, however, reported a 32-year-old
patient followed up with a known cervical HPV infection. She was
diagnosed with COVID-19 in April 2020, completely healed, and was
readmitted for regular follow-up. The authors observed that cervi-
cal epithelium developed a lesion finally diagnosed to be cervical
intraepithelial neoplasia-1 histopathologically. They concluded that
nobody may support definitely the hypothesis of a correlation be-
tween SARS-CoV-2 infection and the development of this lesion. The

FIGURE 1 A, Periungual verruca
vulgaris before COVID-19, B, Lesions that
spontaneously regress after COVID-19'

authors also suggested that this observation should motivate fur-
ther investigations to uncover what exactly is happening in patients
affected by COVID-19.° Our report, in contrast, supports a possible
negative correlation between SARS-CoV-2 and HPV infections. We
hypothesized that excessive inflammatory response toward SARS-
CoV-2 infection may trigger a paradoxical immune reaction resulting
in regression of viral warts. Moreover, SARS-CoV-2 infection may
have triggered viral clearance by causing a delayed hypersensitiv-
ity reaction, as observed in the treatment of intralesional MMR and
BCG vaccine, PPD, and trichophyton antigens used for recalcitrant
warts. From this point of view, we encourage investigations to ex-
plore whether COVID-19 vaccines, which have entered widespread
use, have a similar effect on HPV-caused viral warts.

In the present case, it seems unlikely that the regression of the
warts could be related to favipiravir and enoxaparin administered
for the treatment of COVID-19. Favipiravir is a new generation viral
RNA-dependent RNA polymerase inhibitor and is not expected to
show antiviral effects on DNA viruses such as HPV.” Enoxaparin is
a low molecular weight heparin used in the prophylaxis of throm-
bovascular complications associated with COVID-19. In a preprint
in-vitro study using a pseudotyped model of spike glycoprotein, it
has been suggested that enoxaparin may exert an antiviral effect
by blocking the entry of SARS-CoV-2.8 Spike glycoprotein has been
demonstrated to bind to heparan sulfate, which is found on the sur-
face of all mammalian cells.® Considering that HPV also interacts
with the cell surface via interaction of the major capsid protein with
heparan sulfate proteoglycans, enoxaparin may show antiviral activ-
ity on HPV with a similar mechanism.? This potential antiviral activity
of enoxaparin, however, is limited to the cell entry stage of the virus,
and it seems unlikely that it has an effect on an active viral infection.

On the basis of our observation, we conclude that in-depth stud-
ies investigating the possible virologic and immunologic relation-
ships between COVID-19, COVID-19-related treatments, and HPV
may offer a new perspective in dealing with viral pathogens.
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