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Abstract

Objective: Females subjected to cervical excisional therapy (conization) due to
high-grade squamous intraepithelial lesions/cervical intraepithelial neoplasia HSIL/
CIN have a higher risk of developing cervical lesions compared to the general popu-
lation. Research suggests that HPV vaccination may reduce post-treatment HSIL/
CIN risk. Since 2014, HPV vaccination is recommended and funded in Spain at re-
gional level for women who had undergone treatment for cervical precancerous
lesions (HSIL/CIN2-3 or any other potentially tumoral cytohistological alteration).
In 2018, the Ministry of Health standardized the recommendations but the vacci-
nation coverage rate (VCR) for this population has not been published. The COVAR
Study aimed to estimate the annual HPV VCR among women undergoing coniza-
tion for SIL/CIN in Spain and assess sociodemographic and COVID-19 pandemic
influence.

Methods: This was a multicentric, cross-sectional retrospective study conducted in
six Spanish public hospitals from January 1, 2019, to December 31, 2021.

Results: Annual HPV VCR was 87.3% (1135/1300), increasing to 89.8% (983/1095) in
women with a conization for high-grade SIL (HSIL)/CIN. Among vaccinated women,
30.2% (343/1135) were vaccinated after SIL/CIN diagnosis but before conization and
58.3% (662/1135) were vaccinated after conization; the remaining 11.5% (130/1135)
received at least one dose before SIL/CIN diagnosis. Of the conizations, 32.4%
(517/1594) were performed during the pre-pandemic period, decreasing to 19.6%
(312/1594) during the first COVID-19 restriction period; the annual HPV VCR also
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conization.
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1 | INTRODUCTION

Human papillomavirus (HPV) is the most common sexually transmitted
infection worldwide and associated with significant disease burden.>?
It is a necessary cause for cervical cancer and high-grade squamous
intraepithelial lesions/cervical intraepithelial neoplasia (HSIL/CIN).3™
To prevent progression, cervical excisional therapy, or conization, is
preferred for HSIL/CIN. However, even after treatment, women are at
high-risk, having a five- to ten-fold increased risk of developing cervi-
cal cancer and non-cervical HPV-related pre- and tumoral lesions due
to persistent HPV infections compared with the general population.®
Research suggests that this high-risk group would benefit from HPV
vaccination, lowering the risk of subsequent HPV-related diseases.”®
Although literature reviews emphasize that randomized clinical trials
are needed and trials to generate definite evidence are ongoing, vac-
cination of women undergoing conization for squamous intraepithelial
lesions (SIL)/CIN is considered in clinical practice.>°

Spain was one of the first European countries to recommend
and fund HPV vaccines in high-risk populations in addition to ado-
lescents. In 2014, HPV vaccination for high-risk populations was
recommended and funded at regional level. However, the groups
covered were heterogeneous across the Spanish regions. In 2018,
the Spanish Ministry of Health standardized the recommendations
for HPV vaccination in high-risk groups and established the catego-
ries eligible for funded vaccination, including women who had under-
gone conization because of SIL/CIN,*** for whom three doses of
any vaccine available (Cervarix® [GlaxoSmithKline Biologicals S.A.],
Gardasil®, Gardasil9® [MSD B.V.]) is recommended regardless of age.
No studies or registries have reported the HPV vaccination coverage
rate (VCR) in these women. The COVAR Study aims to estimate for
the first time the annual HPV VCR in women undergoing conization

for SIL/CIN and identify sociodemographic influences on vaccination.

2 | MATERIALS AND METHODS
2.1 | Study design and population

This was a cross-sectional retrospective study conducted by
gynecologists from six Cervical Pathology Units in Spanish
public hospitals, representing diverse regions and healthcare

environments.

decreased (30% [259/865] to 20.7% [179/865], P<0.001), for women vaccinated after
Conclusion: The annual HPV VCR in our population was 87.3%, reflecting effective

vaccination strategies. The COVID-19 pandemic substantially impacted the annual

percentage of conizations and HPV vaccination.

cervical cancer, conization, coverage rate, COVID-19, HPV, vaccination

Women who underwent conization from January 1, 2019, to
December, 31, 2021 were eligible. Following the recommendations
of the American Society for Colposcopy and Cervical Pathology'!
and the Spanish Society of Cervical Pathology and Colposcopy,12
the criteria for conization were: (1) HSIL/CIN2+ (HSIL/CIN 2-3, ad-
enocarcinoma in situ, atypical glandular cells favor neoplastia, squa-
mous carcinoma) diagnosis in a colposcopy-directed biopsy and/or
an endocervical curettage, (2) repeated cytologic result of HSIL in at
least two cervical screening tests separated by 12months in patients
with a histologic diagnosis of low-grade SIL (LSIL)/CIN or no lesion,
after excluding vaginal HSIL, (3) persistent LSIL/CIN1, and (4) other
causes not specified.

All women had an HPV-positive test before conization. Patients
were identified using secondary data from their medical charts.
Women who underwent conization for conditions unrelated to SIL/
CIN were excluded. Women should have a minimum follow-up pe-
riod of 12months after conization.

The study protocol was approved by the Central Ethics Committee
of the Hospital Clinico San Carlos (Madrid) on February 23, 2022
(Internal Code: 22/146-O_M_No SP) and validated by the local Ethics
Committees of all participating centers. In accordance with Spanish
legislation on observational studies (RD 957/2020), informed consent
was waived by the Central Ethics Committee, given the retrospective
nature of the study and the use of anonymized data.

2.2 | Variables

Sociodemographic characteristics included age, ethnicity, and par-
ity. Cervical treatment information included indication and date of
the conization. HPV vaccination data included the number of doses,
time of vaccine administration in relation to SIL/CIN diagnosis and
excisional therapy (before/after SIL/CIN diagnosis or conization or
between them), and place of vaccination (hospital, outpatient con-
sultation, primary care, private clinic).

The study period included the COVID-19 pandemic lockdown,
which could disrupt routine health care for the preventive mea-
sures adopted. To assess the impact, patients were stratified ac-
cording to four periods: pre-pandemic, January 1, 2019, to March
13, 2020; quarantine, March 14, 2020, to May 31, 2020; restriction
period |, June 1, 2020, to December 31, 2020; and restriction period
I, January 1, 2021 to December 31, 2021. To obtain comparable
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periods, the number of patients with cervical excisional therapy was
adjusted by period size (annual rate), dividing the number of patients
treated in each period by the number of days considered within the
period and multiplying by 365. The same approach was used for vac-
cinations after conization.

2.3 | Studyoutcomes

The primary objective was to estimate the annual HPV VCR of at
least one dose in women who had undergone cervical excisional
therapy for SIL/CIN, determined as the percentage of women who
had received at least one dose of HPV vaccine among all women
who underwent conization during the study period.

Secondary objectives of the study were, first, to estimate the
annual HPV VCR for the complete schedule, calculated as the per-
centage of women who received the complete number of doses ac-
cording to the intervals and women's age at the time of vaccination.
A complete schedule was considered in patients who were receiv-
ing the first dose before 14/15years of age and the second dose
at least 6 months later (this population was considered completely
vaccinated, new doses not applied) and those who were receiving
the first dose after 14/15years of age and the second and third
doses according to the minimum intervals specified in the Summary
of Product Characteristics. Second, it aimed to identify sociodemo-
graphic characteristics associated with HPV vaccination in our pop-
ulation, and third, to evaluate the impact of the COVID-19 pandemic
on the number of conizations and the HPV VCR in the study popula-
tion vaccinated after conization within the study period.

2.4 | Statistical analysis

Quantitative variables were expressed as mean +standard deviation
(SD) and categorical variables as absolute numbers and percent-
ages. No inferential analysis was used. Estimates were made using
a sample size of 1300 women who underwent conization for SIL/
CIN. HPV VCR with a 95% confidence interval and a precision of
+2.8%, considering a population percentage around 50%, was used
to generate the most conservative, or largest, sample size. Analysis
was performed using R version 4.1.1 and R studio version 1.4.1717.

3 | RESULTS

3.1 | Sociodemographic characteristics associated
with HPV vaccination of the study population

A total of 1300 women were included in the study. The mean+SD
age at conization was 40+ 10years, 70.2% of women (913/1300)
were of white ethnicity. Parity was documented in 61.9% (805/1300);
5.4% (70/1300) were immunosuppressed, and of these, 30% (21/70)
were living with HIV and 14.3% (10/70) had undergone solid organ

OBSTETRICS

or hematopoietic progenitor transplantation. Conization was the
result of HSIL/CIN2+ in 84.2% (1095/1300) of cases, of a cervical
screening test showing HSIL but a biopsy showing LSIL/CIN1 or
below in 4.7% (61/1300) of patients, of a persistent LSIL/CIN1 in
8% (104/1300) of patients, and of other causes in 3.1% (40/1300) of
cases (Table 1; Table S1).

3.2 | Annual HPV VCR

The proportion of women who initiated the HPV vaccination sche-
dule was 87.3% (1135/1300). There were no significant differences
across the years of the study period (2019-2021) (Table 1).

Patients with an indication for conization after a biopsy-
confirmed diagnosis of HSIL/CIN2+ showed a coverage of 89.8%
(983/1095), significantly decreasing to 75.4% (46/61) in patients
with a cervical screening test showing HSIL and a biopsy showing
LSIL/CIN1 or below (P=0.002) and to 71.2% (74/104) in patients
with persistent LSIL/CIN1 (P<0.001) (Table 1).

When stratifying the VCR by the indication for conization and
age, the percentage of patients with biopsy-confirmed diagnosis of
HSIL/CIN2+ was above 90% in women aged 55years or less and
significantly decreased in older women (P=0.001 for women aged
56-65years and P=0.002 for woman aged >65years) (Table 2). For
patients with a cervical screening test showing HSIL and biopsy
showing LSIL/CIN1 or below, the percentage of patients vaccinated
at age 55years or less decreased to 70.95% (43/61), with the high-
est ratio in younger women, being 84.2% (16/19) in women aged
28-35years. For patients diagnosed with persistent LSIL/CIN1, the
vaccination ratio in women aged 55years or less decreased to 61.5%
(64/104); younger women being the subgroup with higher ratios
(95.5%; 21/22) (Table 2).

Among the vaccinated women (n=1135), 58.3% (662/1135) re-
ceived the first HPV vaccine dose after the conization while 30.2%
(343/1135) received it before the cervical excisional therapy but
after SIL/CIN diagnosis. Only 11.5% (130/1135) of women received
the first dose before SIL/CIN diagnosis (Table 3), some of them
during adolescence. A proportion of 66.9% (759/1135) of women
received the vaccination in non-hospital outpatient settings (i.e. pri-
mary care or private centers), especially those who were vaccinated
before the SIL/CIN diagnosis (86.2%, 112/130) (Table S1).

3.3 | Annual HPV VCR for the complete schedule

Among the women included in the study with detailed data on their
HPV vaccination schedule available (n=1000), 0.9% (9/1000) had
been vaccinated before or at 15years of age. All of them had re-
ceived three doses, following the applicable Summary of Product
Characteristics when they were vaccinated. In all, 99.4% (994/1000)
received the first dose of the HPV vaccine after 14 years of age and
around the conization procedure. Among them, 88.2% (877/994) re-
ceived three doses (Table S2).
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TABLE 1 Epidemiologic characteristics and annual HPV vaccination coverage rate in women who underwent a cervical excisional therapy
due to a diagnosis of SIL/CIN from January 1, 2019, to December 31, 2021.2

Year

HPV vaccination status 2019 2020 2021 Total
Vaccinated 447 (87.3%) 317 (86.8%) 371 (87.7%) 1135 (87.3%)
Not vaccinated 65 (12.7%) 48 (13.2%) 52 (12.3%) 165 (12.7%)
No. valid 512 365 423 1300

P value® - 0.923 0.932 -

Age, years

HPV vaccination status <27 28-35 36-45 46-55 56-65 >65
Vaccinated 82 (93.2%) 375 (90.8%) 418 (88.4%) 182 (84.7%) 66 (71.7%) 12 (63.2%)
Not vaccinated 6 (6.8%) 38 (9.2%) 55 (11.6%) 33(15.3%) 26 (28.3%) 7 (36.8%)
No. valid 88 413 473 215 92 19

P value® 0.61 - 0.29 0.03 <0.001 0.002
Indication of excisional therapy

HPV vaccination status HSIL/CIN2+9 Pap test HSIL and biopsy < LSIL/CIN1 Persistent LSIL/CIN1 Other
Vaccinated 983 (89.8%) 46 (75.4%) 74 (71.2%) 32 (80.0%)
Not vaccinated 112 (10.2%) 15 (24.6%) 30 (28.8%) 8(20.0%)
No. valid 1095 61 104 40

P value® — 0.002 <0.001 0.062

Abbreviations: CIN, cervical intraepithelial neoplasia; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial
lesion; Pap test, Papanicolaou (cervical screening) test; SIL, squamous intraepithelial lesion.

#Values are presented as number (percentage) or as number.
5P value referenced to year 2019.
P value referenced to age range 28-35years.

9HSIL/CIN2+ includes biopsy-confirmed diagnosis of HSIL/CIN2-3, adenocarcinoma in situ, atypical glandular cells favor neoplasia, and squamous

carcinoma.
P value referenced to HSIL/CIN+.

3.4 | Impact of the COVID-19 pandemic on the
number of cervical excisional therapies and HPV VCR
for at least one dose

The annual conizations significantly decreased during the COVID-19
periods. In our population, 32.4% (517/1595) of the interventions
were conducted before the pandemic, adjusted per year, 21.5%
(342/1594) (P<0.001) during quarantine, 19.6% (312/1594) and
26.5% (423/1595) during the restriction periods | and Il, respec-
tively, (P<0.001) (Table 4).

Among the patients vaccinated after conization, 30% (259/865)
received the first dose before the pandemic, adjusted per year,
and the impact of COVID-19 was significant during the restric-
tion periods | and Il, with 20.7% (179/865) and 22.7% (196/865)
of vaccinations, respectively (P <0.001), but not during quarantine
(Table 4).

4 | DISCUSSION

To our knowledge, the COVAR Study is the first study estimating the
annual HPV VCR in women who underwent conization for SIL/CIN.

There are no studies reporting the HPV vaccination coverage in this
high-risk population at local or global level.

The annual HPV VCR for at least one dose in women who had
undergone conization was 87.3% (1135/1300) in our population.
Consequently, approximately 13% (165/1300) of the women in
this high-risk category remain unvaccinated, despite the public
funding. The results confirm a high compliance with the Spanish
national recommendations and highlight the need for targeted
efforts to close the vaccination gap and protect vulnerable
populations.

Although the HPV vaccination is recommended in Spain re-
gardless of age, annual HPV VCR was higher in younger women
(around 90%, 1057/88.9, in women aged <55years), decreasing to
71.7% (66/92) in women aged 56-65years (P<0.001) and 63.2%
(12/19) in the older strata aged 65years and older (P=0.002), prob-
ably as a result of the higher awareness in younger women of the
HPV-related risks.*> In Spain, HPV vaccination was limited to the
primary target population without catch-up efforts. Women aged
25-27years during the study period are distinct from the study's
main group (mean age 40years).

In the present study, the highest annual HPV VCR was found
in HSIL/CIN2+ patients (89.8%, 983/1095), followed by women
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TABLE 2 HPV vaccination coverage rate in women in relation to the SIL/CIN diagnosis and age (in years).?

Indication of HPV vaccination

excisional treatment  status Age <27° Age 28-35 Age 36-45 Age 46-55 Age 56-65 Age >65 Total

HSIL/CIN2+¢ Vaccinated 79 (92.9%) 333(91.5%) 366(90.1%) 141 (91.6%) 54 (77.1%) 10 (62.5%) 983 (89.8%)
Not vaccinated 6 (7.1%) 31(8.5%) 40 (9.9%) 13 (8.4%) 16 (22.9%) 6 (37.5%) 112 (10.2%)
No. valid 85 364 406 154 70 16 1095

P value? 0.827 - 0.536 1 0.001 0.002 0.362

Pap test HSIL and Vaccinated 3(100%) 16 (84.2%) 16 (76.2%) 8(72.7%) 3(42.9%) 0 (-%) 46 (75.4%)

biopsy <LSIL/CIN  Notvaccinated 0 3(15.8%)  5(23.8%) 3(27.3%) 4(57.1%) 0(-%) 15 (24.6%)
No. valid 3 19 21 11 7 0 61

P value? 1 = 0.698 0.641 0.057 1 0.539

Persistent LSIL/CIN  Vaccinated 0 21 (95.5%) 22 (75.9%) 21 (56.8%) 8(61.5%) 2(66.7%) 74 (71.2%)
Not vaccinated 0 1(4.5%) 7 (24.1%) 16 (43.2%) 5(38.5%) 1(33.3%) 30 (28.8%)
No. valid 0 22 29 37 13 3 104

P value® 1 - 0.117 0.002 0.019 0.23 0.014

Other Vaccinated 0 5(62.5%) 14 (82.4%) 12(92.3%) 1(50%) 0 (-%) 32 (80%)
Not vaccinated 0 3(37.5%) 3(17.6%) 1(7.7%) 1(50%) 0 (-%) 8 (20%)
No. valid 0 8 17 13 2 0 40

P value? 1 - 0.344 0.253 1 1 0.361

Abbreviations: CIN, cervical intraepithelial neoplasia; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial
lesion; Pap test, Papanicolaou (cervical screening) test; SIL, squamous intraepithelial lesion.

Values are presented as number (percentage) or as number.

PWomen <27 years are those that could be vaccinated following the recommended calendar, because vaccination started in 2007 in Spain.

CHSIL/CIN2+ includes biopsy-confirmed diagnosis of HSIL/CIN2-3, adenocarcinoma in situ, atypical glandular cells favor neoplasia, and squamous

carcinoma.
dp value referenced to age range 28-35years.

TABLE 3 HPV vaccination time of initiation in relation to the
SIL/CIN diagnosis and cervical excision therapy.?

HPV vaccination program initiation (receiving first dose) N (%)

Before the diagnosis of SIL/CIN 130 (11.5%)

After the diagnosis of SIL/CIN but before cervical 343 (30.2%)

excisional treatment

After the cervical excisional treatment 662 (58.3%)

No. valid 1135
Abbreviations: CIN, cervical intraepithelial neoplasia; SIL, squamous

intraepithelial lesion.
#Values are presented as number (percentage) or as number.

undergoing treatment for cervical screening result of HSIL but bi-
opsy showing LSIL/CIN1 or less (75.4%, 46/61) and persistent LSIL/
CIN1-2 (71.2%, 74/104), significantly lower (P=0.002 and P<0.001,
respectively), suggesting again a high awareness and adherence to
the clinical recommendations in women who are informed and sensi-
tive to HPV-linked diseases, although the limited number of patients
in the last two groups limits the interpretation of the results. It has
been shown that both being well informed about the HPV-diseases

k*>-Y7 and being within a group in which the vaccine is funded in-

ris
crease the probability of being vaccinated.*®
Research suggests that HPV vaccination before conization re-

duces the risk of recurrence after the intervention.r’ Most of the

women included in the COVAR Study (88.5%, 1005/1135) were
vaccinated during the peri-interventional period, mainly after con-
ization (58.3%, 662/1135) and after SIL/CIN diagnosis but before
the cervical excisional treatment (30.2%, 343/1135). Probably, most
of these patients were not aware of the recommendations for HPV
vaccination until they were included in a high-risk group, such as
undergoing a conization, or, alternatively, they were not eligible for
funded vaccination before the diagnosis. Additionally, at the time of
the intervention, physicians may not know the recommendations for
vaccination timing in this population.

The COVID-19 pandemic significantly impacted the number
of conizations and the annual HPV VCR in women who under-
went a cervical excisional therapy in this study. The number of
conizations adjusted per year during the pandemic decreased
from 32.4% (517) in the pre-pandemic period to 19.6% (312) in
the first COVID-19 restriction period. These findings could re-
flect the overloading of the Spanish healthcare system during
the pandemic, a phenomenon that was also reported in other
European countries, indicating that in-hospital treatments of cer-
vical lesions were reduced during the pandemic.?° Other studies
have shown higher reductions due to the pandemic, as of 92%
in routine cervical screening, and estimated an increase of cer-
vical cancer diagnoses in the years following the pandemic.zo'21
During the second COVID-19 restriction period and after the
restrictions were reduced, the number of conizations increased,
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TABLE 4 Potential impact of COVID-19 pandemic in the number of cervical excisional therapies.?
COVID-19 related period
Pre-pandemic Quarantine Restrictions period (I) Restrictions period (Il) Total
Period, days 438 79 214 365
Number of cervical excisional 620 (47.7%) 74 (5.7%) 183 (14.1%) 423 (32.5%) 1300
treatments
P value® - <0.001 <0.001 <0.001
Adjusted® number of women with 517 (32.4%) 342 (21.5%) 312 (19.6%) 423 (26.5%) 15944
cervical excisional treatment
(per year)
P value® - <0.001 <0.001 <0.001
Number of women who started 311 (47.0%) 50 (7.6%) 105 (15.9%) 196 (29.6%) 662
vaccination after cervical excisional
treatment
P value® - <0.001 <0.001 <0.001
Adjusted® number of women 259 (30.0%) 231 (26.7%) 179 (20.7%) 196 (22.7%) 865¢
with vaccinations after cervical
excisional treatment (per year)
P value® - 0.15 <0.001 <0.001

#Values are presented as number (percentage) or as number.
®P value referenced to Pre-COVID-19 pandemic period.

‘Linearly adjusted to 1year for each period. Annual rate calculated by dividing the number of cervical excisional therapies obtained in each period by

the number of days considered within the period and multiplying by 365.

although not to the pre-pandemic levels, suggesting that the
health system was starting to normalize.

In our study, most women were of white ethnicity (70.2%,
913/1300). The proportion was particularly high among women
who were vaccinated before having a SIL/CIN diagnosis (86.9%,
113/130), compared with those vaccinated at later stages. Similar
associations between sociodemographic characteristics and cervi-
cal cancer have been established in other studies where mortality
rates in women with similar incidences were directly correlated
with poverty and having low- or middle-income country ori-
gin.222% |n Europe, there appears to be a difference between vac-
cination rates among the different ethnicities, as described in the
USA,?* despite having a public health system with greater capacity
and an overall high VCR. However, as the study was not designed
to detect differences among ethnic groups, conclusions cannot be
drawn.

The study spans different regions across Spain, which aimed
to generalize our findings. This study has limitations inherent to its
retrospective design. Potential inconsistencies in data registration
could affect the selection of the study population. Despite this, risk
is expected to be low as cervical excision is a relevant and coded
medical procedure, but it could affect date and doses administered
within the HPV vaccination program data. Other limitations include
the selection of patients with SIL/CIN, which could have been diag-
nosed using different criteria and methods.

Characterization of the female population receiving cervical ex-
cisional therapy provided relevant information of HPV vaccination
management in the Spanish National Health System because the

HPV vaccine is recommended and funded for high-risk populations.
Most women were vaccinated in non-hospital outpatient settings
and after the conization. As a result, most preventive measures were
deployed in primary care centers. The mean age (40years) of the
population at risk in high-income countries, such as Spain, compares
well with previous incidences of cervical cancer, which rises after
25years of age.25

The COVAR Study provides valuable information about HPV
VCR in women who underwent conization for a diagnosis of SIL/
CIN in Spain; this is a population at higher risk to develop HPV-
related diseases in which the HPV vaccine is recommended and
funded by the National Health System. However, a considerable
percentage of patients remains non-vaccinated and the COVID-19
pandemic impacted cervical excisional therapies, which may
increase the incidence of HPV disease in the coming years.
Prevention strategies are needed to avoid the consequences of
HPV infection.

Finally, this study could guide strategies to improve the HPV vac-
cination protocols in Spain. This information can also be useful for
other countries that are considering the inclusion of similar high-risk

groups in their National Immunization Programs.
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