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Introduction: This study aimed to evaluate the factors associated with high-risk human papillomavirus (hrHPV)
persistence after excision during the COVID-19 pandemic.

MaterialS and Methods: A retrospective design was performed involving 171 patients who were analyzed regarding
hrHPV clearance after conisation or LEEP. The clinicopathological findings, vaccination for COVID-19, history of
SARS-CoV-2, or taking medication for SARS-CoV-2 infection before the first postoperative HPV test were evaluated.
Results: The rate of preoperative high-risk HPV type, including HPV 16 and/or HPV 18, was 56% of the patients
(n=96). The post-excision hrHPV persistence rate was 30.4 % during the 6-36 months follow-up period. 76.6% of
patients had their first after-excision HPV test between 6 and 12 months. The total surgical margin was positive in
15 (8.8%) patients. The rate of vaccination, positivity of SARS-CoV-2 infection history, and taking medication for
COVID-19 infection were 35.1% (n:60), 15.8% (n:27), and 9.4% (n:16), respectively. The rate of smoking was 35.7%.
None of the evaluated factors were significantly related to HPV persistence after excision.

Conclusion: No risk factors related to post-excisional HPV persistence were determined amongst age, clinic-
pathological factors, vaccination for COVID-19, history of SARS-CoV-2 infection, or taking medication for SARS-
CoV-2 infection during the COVID-19 pandemic.
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Introduction

Cervical cancer is the fourth most common
cancer affecting women globally (7). Persistent
infection with human papillomavirus (HPV) s
the primary agent for nearly all preinvasive
cervical lesions and cervical cancer (2). HPV has
more than 200 different types, and at least 15
high-risk (hR) HPV subtypes have been
identified (3). In more than 90% of cases of

infections, HPV is usually cleared by the
immune system within an average of 6-18
months, but approximately 10% of women have
persistent HPV infections that can progress
to 20%-30% cervical intraepithelial neoplasia
(CIN) and 19%—2% cervical cancer (4,5). Amongst
HPV subtypes, HPV16 and HPV18 are the most
frequently associated with a cervical cancer
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Post-conisation HPV Persistence during COVID-19

progression, accounting for more than 70% of
cases of cervical cancer and preinvasive cervical
lesions (3).

The main treatment methods for specific
pre-invasive cervical lesions are excisional
procedures, such as loop electrosurgical
excision (LEEP) or conisation (6,7). However,
studies have not clarified whether excisional
procedure alone results in HPV clearance.
Previous studies reported a 5%—20% rate of
residual or recurrent disease after treatment
with excisional procedures (4,5). However, the
risk for preinvasive lesions and cervical cancer
remains, primarily if HPV clearance is not
achieved (6). Anderson et al. (6) reported
positive HPV tests and abnormal cytology
results in the first follow-up are significant
independent predictors of high-grade CIN.
Therefore, the risk factors for the persistent
positivity of hR-HPV during the first follow-up
after the excisional procedure should be
identified to prevent cervical cancer. However,
data about the risk factors for hR-HPV
persistence are still lacking. Therefore, recent
studies demonstrated that the effect of
heterological infections and vaccines reducing
infection by following the immune system s
uncertain (7,8). In addition, considering the
COVID-19 pandemic, the effect of vaccination
and/or severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection on the
persistence of HPV remains unclear. This study
aimed to evaluate the risk factors related to
HPV persistence in patients who underwent
excisional procedures within a period covering
the COVID-19 pandemic.

Materials and Methods
Ethical Staterent

Approval was obtained from the institutional
review board. All patients signed an informed
consent form that allows the participating
institution to use their clinical data (Ethics
committee approval: 20/12/2021-12). The study
included 171 patients older than 18 years old
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who underwent conisation or LEEP because of
the cervical biopsy result reported as high-
grade squamous intraepithelial lesions (HSIL),
low-grade squamous intraepithelial lesion (L-
SIL) that persisted for 2 years, and discordance
between pap smear and colposcopic biopsy
results between September 2019 and October
2021. In addition to, all patients who were HPV
positive before conisation were included.

Stuay Design

The exclusion criteria were the presence
history of secondary malignancy, histological
types other than serous epithelial tumors such
as non-serous epithelial tumors, germ cell
tumors, sex-cords cell tumors, patients who
received neoadjuvant therapy, having local
or systemic infection diseases, receiving a pre-
operative transfusion, history of splenectomy,
using anticoagulant drug, comorbidity for renal
disease and heart failure.

This study excluded the following patients:
those who had cervical cancer in post-excision
pathology results, did not have post-excision
HPV-DNA test results in the follow-up period,
underwent an HPV-DNA in the first five months
after cervical excision, was lost to follow-up
after the operation, received organ transplants,
history of comorbidity for hypertension,
diabetes mellitus, renal disease, heart failure,
was pregnant, had any secondary cancer
diagnosis, and was subjected to immune-
suppressive or steroid treatment. Approval
was obtained from the institutional board. All
patients signed an informed consent form
that allows participating institution to use the
data. The same surgical team specializing
in gynecological oncology performed all
procedures in our institution. Specialized
gynaecologic-pathologists evaluated cytology
and obtained surgical specimens. Conventional
cytology was performed and evaluated
according to the Bethesda (9). Pathology and
HPV DNA test results were assessed following
the 2019 ASCCP guideline (10). Conisation was
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performed by conducting cold conisation or
using a needle-pointed cutting-coagulation
tool, depending on the surgeon’s preference.

DNA-Analysis

The HPV DNA test was carried out via the
Hybrid Capture 2 HPV DNA test, which detects
13 high-risk HPV types (16, 18, 37, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68 (hc2; Qiagen, Hilden,
Germany). The first co-test (HPV DNA and pap
smear) result during the post-excision follow-
up period was considered for HPV DNA
persistence. In the first evaluation of the follow-
up period, positive HPV DNA test results or
negative HPV DNA test results consistent with
HSIL pap smear results of ASCUS<pathology
result that was confirmed by biopsy were
accepted as persistence for HPV. ASCUS
concordance with negative HPV DNA test
results was accepted as not persistent for HPV.

Data included the first screening results,
postoperative pathological findings, COVID-19
vaccination, vaccine type, history of SARS-CoV-
2 infection, and medication for SARS-CoV-2
infection. Having at least two doses of the
Sinovac Life Sciences (inactivated) vaccine or
having at least 2 doses of the Pfizer/BioNTech
mRNA vaccine was recorded as positive for
vaccination. The first post-postoperative HPV
DNA test was routinely recommended in
the sixth month; however, some patients could
not present at the recommended time.
Therefore, the duration between operation
time and the first post-operative HPV-DNA test
was recorded and categorized as 6 and 12
months or more than 12 months. If patients
were vaccinated for COVID-19, had a history
of SARS-CoV-2 infection, or had medication
for SARS-CoV-2 infection before the post-
operative first HPV test, they were recorded as
positive for these variables. The clinical data,
including patients havingSARS-CQOV-2 infection
history and vaccine status, were obtained
from the national electronic medical record
database. If patients underwent reconisation
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before the first postoperative HPV-DNA test,
they were noted, and their postoperative
findings for their pathological surgical margin
were revised according to their last operation.

Statistical Analysis

Data were presented as the mean + standard
deviation, median, and min—max for continuous
variables and frequencies (percentiles) for
categorical variables. Chi-square or Fisher’s
exact test was performed to compare the
clinicopathological factors and HPV persistence
as appropriate. Binary logistic regression
analyses were conducted to define the
independent risk factors of HPV persistence.
Statistical significance was set at p<0.05. Data
were analyzed using SPSS 11.5 for Windows
(SPSS Inc., Chicago, IL, USA).

Results

The median age of the entire cohort was 40
years (range= 20-68 years). The preoperative
HPV test revealed positive results for all
patients. The rate of preoperative HPV 16
and/or HPV 18 was 96 (56%) patients. The
excisional procedure for 147 (86%) patients was
conisation. The pathology result of the
excisional procedure was reported as HSIL for
125 (73.1%) patients. The duration from the
operation to the first post-excision HPV test
ranged from 6 months to 36 months. In the
follow-up period, 131 (76.6) patients had their
first post-excision HPV test between 6 and 12
months. The 40 (23.4%) remaining patients had
their first HPV test after 12 months. The first
operation results showed that 19 patients had
surgical margin positivity in the endocervical
or ectocervical margin. Seven patients who
had surgical margin positivity underwent
reconisation before their first postoperative
HPV test. Therefore, the surgical margin result
was revised according to their last operation.
Afterward, the total surgical margin was positive
in 15 (8.8.6%) patients. The endocervical and
ectocervical margins were positive in 10 (5.8%)
and 8 (4.7%) patients. Endocervical curettage
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Table 1. Clinical-pathological findings of entire cohort

Clinical-pathological findings

Age (median, years)

Result of cytology (preoperative)

HPV type (preoperative)

The type of excisional procedure

Pathology result of excisional procedure

The interval between excision and the
postoperative HPV test result

Endocervical surgical margin*

Ectocervical surgical margin*
Endocervical curettage*

Totally surgical margin* ¥

COVID19 vaccination status® "

BIONTECH vaccination status”
(Equal and more than two doses)

History of SARS-CoV-2 infection ¥
Medication for COVID19 infection*

BIONTECH vaccination¥

(at least one dose)

Covid immunization (vaccination and/or
infection) ¥

Smoking
Persistence for HPV

Persistent HPV type

<40

>40

Benign

ASCUS and LSIL
ASC-H, AGC, HSIL
UK

HPV 16 and/or HPV 18
hr-HPV types other than HPV 16 and 18
LEEP

Conisation

Benign

LSIL (CINT)

HSIL (CIN2 or CIN3)
6-12 months

>12 months
Negative

Positive

Negative

Positive

Benign

Pathologic (CINT/CIN2/CIN3)
UK

Negative

Positive

Negative

Positive

Negative

Positive

Negative

Positive

Negative

Positive

UK

Negative

Positive

None of them

Vaccination and/or history of infection
No

Yes

UK

Negative

Positivef

HPV 16 and/or 18

hr-HPV types other than HPV 16 and 18
UK

Sevgi Ayhan et al.

n (%)

96 (56.1)
75 (43.9)
36 (21.1)
81 (47.4)
17 (9.9)
37 (21.6)
96 (56.1)
75 (43.8)
24 (14)
147(86)

8 (4.7)

38 (22.2)
125 (73.1)
131 (76.6)
40 (23.4)
161 (94.2)
10 (5.8)
163 (95.3)
8 (4.7)
156 (91.2)
14 (8.2)
1(0.6)
156 (91.2)
15 (8.8)
111 (64.9)
60 (35.1)
126 (73.7)
45 (26.3)
143 (83.6)
27 (15.8)
154 (90.1)
16 (9.4)
1(0.5)
116 (67.8)
55 (32.2)

101 (59.1)
70 (40.9)
46 (26.9)
61(35.7)
64 (40.9)
19 (69.6)
52 (30.4)
23 (45)

26 (50.9)
2(3.9)

LEEP: Loop electrosurgical excision procedur, ASCUS: Atypical Squamous Cells of Undetermined Significanc ,LSIL: Low-grade
squamous intraepithelial lesion, HSIL: High-grade squamous intraepithelial lesion, AGC: Atypical Squamous Cell, ASC-H: Atypical
Squamous Cells, HSIL cannot be excluded, CIN:cervical intraepithelial neoplasia, HPV: Human papilloma virds, UK:Unknown,
SARS-CoV-2: Severe acute respiratory syndrome coronavirus, hr-HPV: high risk HPV. *Surgical margin result revised for patients
who underwent reconisation - ¥ including either endocervical or ectocervical surgical margin - u before post-conization first
HPV test - a whatsoever vaccine type - £including a patient who had HSIL pathology confirmed by biopsy without HPV test - *
vaccination including at least 2 doses Sinovac and/or at least one dose BioNTech

84

Ulutas Med J 2023;9(2):81-91



Post-conisation HPV Persistence during COVID-19

Sevgi Ayhan et al.

Table 2. Evaluation of association between clinical-pathological factors and HPV persistence

Persistence for HPV

Variables Negative | Positive p value
N (%) N (%)
. <40 70 (58.8) | 26 (50)
Age (median, years) 240 49(412) | 26 (50) 0.285
. LEEP 15 (12.6) | 9(17.3)
The type of excisional procedure Conization 104 (874) | 43 (82.7) 0.415
) Benign 24 (25.3) 12 (30.8)
?esstlgoiéi:\‘/"ec)al cytology ASCUS and LSIL 60 (632) | 21(538) | 0.599
POstop ASCH, AGC, HSIL N6 | 6(154)
HPV 16 and/or HPV 18
HPV type (postoperative) hr-HPV types other than HPV16 or HPV 6> (67.7) 1 31(62) 0.490
18 31(32.3) 19 (38)
Pathology result of excisional Benign and LSIL (CINT) 37 (310 9 (17.3) 0.061
procedure HSIL (CIN2 or CIN3) 82 (68.9) 43 (82.7) '
The interval between excision and 6-12 months 88 (73.9) | 43(82.7) 0214
the postoperative HPV test result >12 months 31(26.1) 9 (17.3) )
Endocervical surgical margin* Negative 111(93.3) | 50(96.2) 0.725
Positive 8 (6.7) 2 (3.8) ’
. . . Negative 114 (95.8) | 49 (94.2)
*
Ectocervical surgical margin Positive 5 (4.2) 3(5.8) 0.700
. Benign 110 (93.2) | 46 (88.5)
*
eI Pathologic (CINT/CIN2/CIN3) 8 (6.8) 65 | 030
. . Negative 108 (90) 48 (94.7)
*, ¥
Totally surgical margin Positive 12 (10) 3(5.9) 0.367
N . No 80 (67.2) | 31(59.6)
M, &,
COVID19 vaccination status Ves 39 32.8) 21 (40.4) 0.337
BIONTECH vaccination status” No 89 (74.8) 37 (71.2) 0.619
(Equal and more than two doses) Yes 30(25.2) | 15(28.8) '
. . . No 97 (81.5) 46 (90.2)
- - M
History of SARS-CoV-2 infection Ves 22 (18.5) 5(9.8) 0.156
. . . No 106 (89.1) | 48 (94.1)
v
Medication for COVID19 infection Ves 13 (10.9) 359 0.397
BIONTECH vaccination” No 83 (69.7) 33 (63.5) 0.418
(at least one dose) Yes 36 (30.3) 19 (36.5) '
Covid immunization (vaccination None of them 72 (60.5) 29 (55.8) 0.562
and/or infection) * Vaccination and/or history of infection 47 (39.5) 23 (44.2) )
. No 32 (43.2) 14 (42.4)
Saelile Yes 420668 19676 | 0P

LEEP: Loop electrosurgical excision procedur, ASCUS: Atypical Squamous Cells of Undetermined Significanc, LSIL:

Low-grade squamous intraepithelial lesion, HSIL: High-grade squamous intraepithelial lesion, AGC: Atypical

Squamous Cell, ASC-H: Atypical Squamous Cells, HSIL cannot be excluded, CIN:cervical intraepithelial neoplasia,
HPV: Human papilloma virts, UK:Unknown, SARS-CoV-2: Severe acute respiratory syndrome coronavirus, hr-HPV:

high risk HPV. *Surgical margin result revised for patients who underwent reconisation - ¥ including either
endocervical or ectocervical surgical margin - u before post-conisation first HPV test - o whatsoever vaccine type
" vaccination including at least 2 doses Sinovac and/or at least one dose BioNTech
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Table 3. Logistic Regression for HPV persistence

Variables

Age (median, years)
The type of excisional procedure

Result of cervical cytology
(postoperative)

HPV type

Pathology result of excisional
procedure

The interval between excision and the

postoperative HPV test result

Endocervical surgical margin *
Ectocervical surgical margin *
Ectocervical curettage *
Totally surgical margin * *

CQOVID19 vaccination status®

Two dose BioNTech vaccination
statust

History of SARS-CoV-2 infection”

Medication for COVID19 infection*

BIONTECH vaccination*
(at least one dose)

Covid immunization* (vaccination
and/or infection)

Smoking

<40

>40

LEEP

Conisation

Benign

ASCUS and LSIL
ASCH, AGC, HSIL
HPV 16 and/or HPV 18
HR-HPV except HPV16 or HPV 18
Benign and/or LSIL
HSIL (CIN 2 and/or 3)
6-12 months

>12 months

Negative

Positive

Negative

Positive

Benign

Pathologic (CIN1/CIN2/CIN3)
Negative

Positive

Yes

No

No

Yes

No

Yes

No

Yes

No

Yes

None of them
Vaccination and/or history of
infection

No

Yes

Sevgi Ayhan et al.

OR [95% CI] p value
1 (Ref

e e
e o
1 (Ref
0(70e [(e)rggcweiszu 8;23%
1.09 [0.33-3.67]
eerencey | 04
1 (Ref
2‘(166[8.r965n-c4e.)88] .
T ——
1 (Ref
e o
1 (Ref
1.ioe[§.raezn—c6e.il7] o
1 (Ref
ST o
1 (Ref
1,;76[5;6;-?58] o
1 (Ref
1; 96[8;631?;?7)3] 0338
1 (Ref
1.éoe[§.r5e£-cze.119] e
e
e
1 (Ref
e e
1 (Reference)
122 [0.63-2.35] o
1 (Reference) 0937

1.03 [0.45-2.37]

LEEP: Loop electrosurgical excision procedur, ASCUS: Atypical Squamous Cells of Undetermined Significance, LSIL:
Low-grade squamous intraepithelial lesion, HSIL: High-grade squamous intraepithelial lesion, AGC: Atypical
Squamous Cell, ASC-H: Atypical Squamous Cells, HSIL cannot be excluded, CIN:cervical intraepithelial neoplasia,
HPV: Human papilloma virts, UK:Unknown, SARS-CoV-2: Severe acute respiratory syndrome coronavirus, hr-HPV:
high risk HPV. *Surgical margin result revised for patients who underwent reconisation - ¥ including either
endocervical or ectocervical surgical margin - p before post-conisation first HPV test - o whatsoever vaccine type
"vaccination including at least 2 doses Sinovac and/or at least one dose BioNTech
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was at least CINTin 14 (8.2%). Furthermore, 101
(59.1%) patients were neither vaccinated nor
had a history of SARS-CoV-2 infection before
their first post-conisation HPV test. Sixty (35.1%)
patients were vaccinated for COVID-19 before
their first post-conisation HPV test. In this
period, 45 (26.3%) patients had equal and more
than two doses of the BioNTech vaccine, and
ten patients had one dose of the BioNTech
vaccine. Five patients did not receive the
BioNTech vaccine but had at least two doses of
the Sinovac vaccine. History of SARS-CoV-2
infection was positive in 27 (15.8%). 16 patients
received favipiravir. The rate of smoking was
35.7% (n=61). The rate of HPV persistence was
30.4% (n=52). HPV persistence was positively
defined in the HPV-DNA test for all patients
except one patient with HSIL pathology in
cytology, which was confirmed by colposcopic
biopsy. The clinicopathological factors of the
entire cohort are shown in Table 1.

Median age, preoperative cytology or HPV
type, type of excisional procedure, pathology
result of the excisional procedure, status of
surgical margins, the status of endocervical
curettage, COVID-19 vaccination, history of
SARS-CoV-2 infection, having equal and more
than two doses of the BioNTech vaccine, having
at least one dose of the BioNTech vaccine,
receiving medication for SARS-CoV-2 infection,
and smoking were analyzed to evaluate the
associated factors of post-conisation HPV
persistence (Table 2). None of these factors
were related to post-excision HPV persistence.
Logistic regression revealed that none were
statistically significant risk factors for post-
excision HPV persistence (Table 3).

Discussion

The effective treatment of CIN3 prevents the
development of cervical cancer (11). The
excisional procedure is the preferred treatment
for nonpregnant patients with CIN that have >
60% immediate CIN3+ risk and are acceptable
for those with risks between 25% and 60% (10).
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However, the treated women are still at risk of
CIN. The persistence or recurrence of CIN is a
significant risk factor for cervical malignancy (11).
The persistence of the HPV infection after
surgery is an essential factor in the recurrence
of CIN and the progression to invasive cancer
(6,11). Therefore, an initial post-excision HPV-
based test is recommended in the sixth month
following the 2019 ASCCP guideline (10).

The 5-year CIN3+ risks after the excisional
treatment of CIN3 in one, two, and three
negative annual cotests are 1.7%, 0.68%, and
0.35%, according to Kaiser Permanente
Northern California (KPNC) data, respectively
(12). Furthermore, a cotest is recommended
every three years for at least 25 despite three
consecutive negative cotests (10). Surveillance is
vital even if an excisional procedure is
performed. With these findings, the prediction
of post-excision HPV persistence protects its
Importance.

Smoking (13), age (14), history of the grade of
CIN in colposcopic biopsy (14), status of surgical
margins (14), cone volume (14), active sexual life
period (14), viral load (15), HPV type (16), cone
depth (17), and pre-treatment pap test results
(18) are considered to be associated with HPV
persistence. However, no consensus has been
reached regarding the distinct risk factors of
post-excision HPV persistence.

Older age is a high-risk factor for post-
treatment HPV persistence (11,18). Zang et al.
(11) speculated that the transformation zone is
retracted into the cervical canal because of
defensive oestrogen, which may contribute to
the inadequate resection of dysplastic lesions in
older age. Conversely, Kudoh et al. (16) found
no significant association between age and
HPV persistence. In the present study, age
was not associated with post-excision HPV
persistence. In our study, all patients had
endocervical curettage after cervical excision
regardless of age, and this procedure might
eliminate the age difference.

Ulutas Med J 2023;9(2):81-91
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Hoffman et al. (19) demonstrated that post-
treatment free surgical margins are associated
with low-risk HPV persistence after treatment.
Conversely, Song et al. (15) and Livays et al. (20)
found that positive surgical margins are not a
risk factor for hR-HPV persistence. In our study,
the rate of positive surgical margins was 7.6 %;
this finding was not related to post-excision
HPV  persistence, possibly because HPV s
detected in the proximal vaginal mucosa during
follow-up, the remaining cervical mucosa is
reinfected, and a skip lesion is probably present
even if the dysplastic lesion in the cervix is
completely removed (11).

The rate of post-excisional HPV persistence
varies from 2% to 69.3% because of the
methodologies of the studies, which differed in
terms of the histologic grade of cervical biopsy,
follow-up duration, patients’ age, and included
HPV type (21, 22). Costa et al. (14) estimated that
the persistence of post-excision HPV is 36.5%
for 2.4-39.2 months of follow-up. Lin et al. (22)
determined that the constant hR-HPV rate is
69.3%, including follow-up of fewer than three
months amongst patients treated for CIN3. Bais
et al. (23) detected a post-excisional constant
hR-HPV rate of 57.1% during 24 months
of follow-up of patients treated for CINZ2-3.
Bodner et al. (24) reported a post-conisation
constant hR-HPV rate of 27% for 3 months of
follow-up. However, Kreimer et al. (25) showed
that the persistent post-excisional hR-HPV rate
range in patients with CIN1-3 biopsy results is
7.5%—10.5%. Hoffman et al. (19) conducted a
systematic review analysis of studies involving
different therapeutic modalities, such as LEEP,
conisation, ablative therapy, mixed therapies,
and unspecified HPV types. They reported
median post-treatment HPV persistence of 27%
at three months, 21% at six months, 15% at 12
months, and 10% at 24 months. Furthermore,
they found that the median HPV persistence
values in 3, 6, 12, and 24 months are 28%, 21%,
21%, and 9% for loop excision and 20%, 6%,
4%, and 2% for conisation, respectively; the
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included HPV types differ (19). In contrast to the
overall HPV persistence, the median persistent
hrHPV infection increased as the follow-up
period was extended (i.e., 22% at six months,
31% at 12 months, and 32% at 24 months) (19).
Our study's post-excisional persistence hrHPV
was 30.4% during 6-36 months of follow-up.

The value of the HPV genotype as a risk factor
for HPV persistence after treatment remains
controversial. Zang et al. (11) and Bogani et al.
(26) determined that having a history of HPV
16/18 type positivity decreased the clearance
tendency of HPV infection compared to the
other HPV types. On the other than, So et al.
(27) reported that there was no relationship
between HPV type and HPV persistence after
post-excision. In the present study, HPV type
was not significantly associated with post-
excision HPV persistence.

To our knowledge, this study was the first to
investigate the effect of SARS-COV-2 infection
and COVID-19 vaccination on post-excision
HPV persistence. In our study, having equal and
more than two doses of BioNTech vaccine for
COVID-19, immunization for SARS-CoV-2
infection, and receiving medication for SARS-
CoV-2 infection were not associated with HPV
persistence during the COVID-19 pandemic,
which has resulted in high morbidity and
mortality worldwide. Case reports have shown
persistent viral warts on the hands that
regressed during the COVID-19 pandemic
(28,29). Erkayman et al. (29) showed that skin
wart lesions were dramatically regressed by
COVID-19 treatments, including favipiravir,
dexamethasone, low-molecular-weight heparin,
and azithromycin, in a transplant recipient who
had skin wart lesions that started three years
after renal transplantation and did not regress
over 15 years despite numerous treatment
modalities. The regression of warts continued
for 2-3 weeks; then, the lesions reappeared
(29). Although the underlying reason for this
regression was unclear, three possibilities were
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asserted: (i) probable unknown mechanism of
the antiviral effect of favipiravir, (ii) transition
from methylprednisolone to dexamethasone,
which might slightly differ from the immune-
suppressive status, and (i) effects of SARS-
CoV-2 infection, such as immune responses to
the antigen—antibody complex, the cytopathic
effect of the virus, and effect of the hypoxic
status of the patient on warts (29). Demirbas
et al. (28) reported a persistent patient with
multiple viral warts for 10 years despite various
therapy modalities and with lesions that
regressed 1 month after COVID-19 treatments,
including favipiravir and enoxaparin. They
speculated that an extreme inflammatory
response might cause a paradoxical immune
reaction between SARS-CoV-2 and HPV
infections (28,29). Because of the viral RNA-
dependent RNA polymerase inhibitor nature of
favipiravir, the probability of the antiviral effect
on the HPV DNA virus is low (28). We evaluated
the post-excisional hR-HPV persistence during
the COVID-19 based on these hypotheses. The
rate of post-excisional persistent hR-HPV did
not significantly differ during the pandemic.
Furthermore, vaccination, history of SARS-CoV-
2 infection, or receiving medication for SARS-
CoV-2 infection were not associated with HPV
persistence during the pandemic.

The study's strength was excluding pre-
excisional HPV negative or low-risk HPV types
and ablative treatment. Experienced gyneco-
pathologists evaluated all pathology results.
The same experienced gynecological oncology
team performed cervical excision procedures.
The limitations were its retrospective design
and limited number of patients. Laboratory-
detected immune responses to COVID-19
infection or vaccination could not be evaluated.

Conclusion

In the study, no risk factors related to post-
excisional hR-HPV persistence were identified
amongst age, preoperative cytology or HPV
type, type of excisional procedure, pathology
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result of the excisional procedure, status of
surgical margins, the status of endocervical
curettage, vaccination for COVID-19, history of
SARS-CoV-2 infection, receiving medication for
SARS-CoV-2 infection, and smoking during the
COVID-19 pandemic. The short follow-up
period may make it difficult for us to find a
significant relationship. The adequate immune
response is unclear because the antibody
response of patients to covid infection and
vaccines was not studied. Further prospective
studies are required to understand the risk
factors associated with  HPV  persistence
following excision.
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