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SUMMARY

Inborn errors of innate and intrinsic immunity are
monogenic diseases that result in a predisposition to a
whole spectrum of infectious diseases, including viral
infections. Cutaneous warts caused by Human Papillo-
mavirus (HPV) infection have a ~10% incidence in the
general population. These lesions are relatively com-
mon, and most warts revert spontaneously. However,
in otherwise healthy individuals, these warts persist
for > 2 years without response to conventional the-
rapy (cryotherapy, salicylic acid, or bleomycin), and
they are called recalcitrant warts (RW). Host defense
against HPV relies on intact and functioning cellular
immunity including T cell, natural Riller cell cytotoxi-
city, and intrinsic immunity. Therefore, in patients in
whom warts are recalcitrant, concern for immune de-
fects is raised.

RW has been documented in patients with inborn
errors of immunity (IEI), either in combination with
broad infectious phenotypes (combined immuno-
deficiencies) and in HIV+ patients and patients with
immunotherapy after transplantation. On the other
hand, is well documented that patients with Epider-
modysplasia Verruciformis present a specific gene-
tic predisposition to beta-HPV infection, but only
very few are Rnown about genetic susceptibility to
otherwise healthy patients presenting RW. Therefore,
we hypothesized that susceptibility to RW due to HPV
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viruses in otherwise healthy individuals might be due
to underlying genetic defects in intrinsic and innate
immunity.

Aim: To describe the clinical and immunologic cha-
racteristics and genetic defects responsible for suscep-
tibility to cutaneous recalcitrant warts (RW) of Colom-
bian patients with cutaneous recalcitrant warts.

Methodology: All patients included are HIV negative
and present recalcitrant warts. We reviewed medical
records, including the history of HPV infection, phar-
macological treatments, and genetic defects. We also
draw a pedigree, obtain blood samples, perform im-
munophenotyping and Whole Exome Sequencing
(WES) in patients and relatives using in silico tools
to predict the possible impact of the variants on the
patients in terms of conservation, selective pressure
in the affected gene, variants allelic frequency, im-
pact in the protein and previously documented as-
sociation of the candidate gene with HPV infection.
According to genetic findings (gene candidates and
affected pathways), we perform functional assays to
investigate the correspondence between genotype
and phenotype. The patient’s immunological charac-
terization was performed through peripheral blood
count, measurement of subpopulations of T, B, and
NK Iymphocytes and monocytes, and functional test
on peripheral blood mononuclear cells.

Results: We collected 11 patients ages 9 to 34 years old
(5 males and 6 females) belonging to 9 families that ful-
filled the inclusion criteria. Five patients have a family
history of cervix HPV infections and others.

We have drawn pedigrees and performed WES in 7
in which we have found rare variants with high in
silico impact in the PYGO2, CASP9, CCNA2, CCMBS3,
GLTSCR2, PABPC1, and CAD genes which present a
high selective pressure process in the gene, are con-
gruent with familial segregation, are related to genes
with RW in their phenotype and in which they have
been reported to be related to the HPV infection. In
addition, phenotyping of peripheral blood leucocytes
subpopulations has revealed normal percentages and
numbers of T cells, B cells, NK cells, and monocytes in
one patient.
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Conclusions

The clinical characteristics of the patients, as well
as their family history of persistent and treatment-
resistant warts as well as the presence of general
leuRocyte subpopulations in the blood, suggest
that the immunological defect responsible for this
susceptibility is specific to the HPV response.

The lack of previously described gene variants in
which susceptibility to recalcitrant warts accom-
panied by other clinical phenotypes is reported
suggests that these patients have a previously un-
described immunologic defect.

The presence of variants in genes related by con-
nectivity with previously reported recalcitrant
wart susceptibility genes accompanied by other
clinical phenotypes, in addition to the family his-
tory of recalcitrant warts in our patients, supports
the hypothesis that susceptibility to recalcitrant
warts is an inborn error of immunity not pre-
viously described.

KEY WORDS

Verruga, Verruca, Verrucae, Warts, Resistant, Recalci-
trant, WES, HPV.

BIBLIOGRAFIA

1.

Tangye SG, Al-Herz W Bousfiha A, Chatila T, Cun-
ningham-Rundles C, Etzioni A, et al. Human Inborn
Errors of Immunity: 2019 Update on the Classification

from the International Union of Immunologi-
cal Societies Expert Committee. J Clin Immunol.
2020;40(1):24-64.

Leung L. Recalcitrant nongenital warts. Australian Fa-
mily Physician. 2011;40(1-2):40-2.

. Massing AM, Epstein WL. Natural history of warts. A

two-year study. Arch Dermatol. 1963;87:306-10.

. Scheurer ME, Tortolero-Luna G, Adler-Storthz K. Hu-

man papillomavirus infection: biology, epidemiology,
and prevention. Int ] Gynecol Cancer. 2005;15(5):727-
46.

. Stanley M. Immune responses to human papilloma-

virus. Vaccine. 2006;24 Suppl 1:S16-22.

Cubie HA. Diseases associated with human papillo-
mavirus infection. Virology. 2013;445(1-2):21-34.

Leiding JW, Holland SM. Warts and all: human papi-
[lomavirus in primary immunodeficiencies. J Allergy
Clin Immunol. 2012;130(5):1030-48.

Kalinska-Bienias A, Kowalewski C, Majewski S. The
EVER genes - the genetic etiology of carcinogenesis
in epidermodysplasia verruciformis and a possible
role in non-epidermodysplasia verruciformis pa-
tients. Postepy Dermat Correo: cristian.anacona@
udea.edu.co ol Alergol. 2016;33(2):75-80.

deJongSJ, Créquer A, Matos I, Hum D, GunasekRharan

V. Lorenzo L, et al. The human CIB1-EVER1-EVER2

complex governs Reratinocyte-intrinsic immunity
to B-papillomaviruses. ] Exp Med. 2018;215(9):2289-
310.

S-27

IATREIA / VOLUMEN 35 / SUPLEMENTO 1 / AGOSTO / 2022



