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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 killer 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 known about genetic susceptibility to 
otherwise healthy patients presenting RW. Therefore, 
we hypothesized that susceptibility to RW due to HPV 

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 lymphocytes 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, CCMB3, 
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 
leukocyte 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.
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