Sun et al. BMC Women's Health ~ (2025) 25:223 BMC Women's Health
https://doi.org/10.1186/512905-025-03769-1

: C. ®
Outcomes following conization and factors 2
on HPV regression among young females
in Wuxi
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Abstract

Purpose It is crucial to prioritize the detection of precancerous lesions in clinical practice, especially in young
women who have not yet made decisions about family planning. Herein, we conducted a retrospective study to track
HPV regression among young females who underwent conization in the past five years and identify predictors of
persistent HPV infection.

Methods We involved 400 women under the age of 35, who underwent colposcopy-guided biopsy after primary
infection with high-risk HPV at the affiliated Hospital of Jiangnan University and were histologically confirmed with
LSIL/HSIL between June 2018 and December 2022. Follow-up data was collected at 3 months, 6 months, 12 months
and 24 months postoperatively. Clinical characteristics, including age, BMI, marital status, gravidity, contraception
method, sexual history, HPV infection duration, HPV vaccination status, preoperative HPV, and cytology status, were
analyzed by SPSS 20.0 software.

Results A total of 400 patients aged 18 to 35 were included, with 354 (88.5%) undergoing cervical biopsy and 92
(23%) undergoing cervical conization. There were no significant differences in age, BMI, marital status, pregnancy
history, and HPV vaccination between patients with persistent HPV infection and those with HPV regression after
conization. However, the timing of first sexual activity and the use of condom contraception had a statistically
significant impact on HPV status.

Conclusions Duration of sexual life may play a significant role in the development of cervical precancerous, showing
a positive correlation. Condoms for contraception can promote HPV regression by creating a physical barrier that
blocks the transmission of HPV. Regular follow-up intervals following cervical conization are of greater significance
than HPV vaccination.
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Introduction

Cervical cancer remains one of the most prevalent
malignancies affecting women worldwide, ranking as
the fourth most common cancer among females, with
an alarmingly high incidence and mortality rate, par-
ticularly in developing countries [1]. The global burden
of cervical cancer is disproportionately high in low- and
middle-income countries (LMICs), where screening and
vaccination programs are often limited [2]. According to
the World Health Organization (WHO), persistent infec-
tion with high-risk human papillomavirus (Hr-HPV) is
the leading cause of cervical cancer and its precancer-
ous lesions [3]. Among the numerous HPV genotypes,
HPV-16 and HPV-18 are responsible for approximately
70% of cervical cancer cases [4]. The natural history of
HPV infection suggests that while the majority of infec-
tions resolve spontaneously within 1-2 years due to host
immune responses, persistent Hr-HPV infection signifi-
cantly increases the risk of cervical intraepithelial neopla-
sia (CIN) and progression to invasive cancer over a span
of 7-15 years [5].

Vaccination against HPV has been recognized as an
essential primary prevention measure for cervical cancer.
The introduction of prophylactic HPV vaccines has sig-
nificantly reduced the incidence of HPV-related diseases
in developed countries with high vaccination coverage
[6]. However, in China, HPV vaccination rates remain
suboptimal, particularly among young females, due to
factors such as lack of awareness, accessibility, and cost
concerns [7]. Limited vaccination coverage poses a signif-
icant barrier to maximizing the potential impact of pri-
mary prevention efforts. In addition, despite vaccination
efforts, a significant proportion of women have already
acquired HPV before receiving the vaccine, highlighting
the importance of secondary prevention strategies.

Secondary prevention strategies, including screening
methods such as Hr-HPV testing and liquid-based cytol-
ogy (TCT), remain critical for identifying precancer-
ous lesions and preventing their progression to cervical
cancer [8]. Screening programs are particularly relevant
in the context of young women who may acquire HPV
infection shortly after their first sexual encounter. It is
estimated that nearly 85-90% of sexually active adults
will be infected with HPV at some point in their lifetime,
although most will clear the infection without clinical
consequences [9]. However, for a subset of individuals
with persistent infection, the risk of cervical lesion devel-
opment remains substantial. Clinical guidelines empha-
size the importance of regular cervical screening in
detecting and managing CIN before it progresses to inva-
sive cancer [10].

In cases where precancerous cervical lesions are
detected, conservative surgical interventions such as
cervical conization are commonly employed for both
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diagnostic and therapeutic purposes. Conization is a
standard procedure for excising high-grade cervical
lesions while preserving reproductive function, making
it a preferred option for young women who have yet to
complete their family planning [11]. Despite its effective-
ness, conization does not eliminate the risk of persistent
HPV infection, residual lesions, or recurrence of CIN,
particularly in cases where high-risk HPV strains persist
postoperatively [12]. Studies suggest that factors such as
patient age, lesion severity, immune status, and HPV type
influence the likelihood of viral persistence and lesion
recurrence [13].

Further research is needed to evaluate the long-term
outcomes of young women following conization. Iden-
tifying predictors of HPV regression or persistence is
crucial for optimizing post-treatment management strat-
egies, guiding follow-up protocols, and minimizing the
risk of cervical cancer development. Additionally, under-
standing the role of behavioral and biological factors,
such as sexual activity, immune response, and contracep-
tive methods, in HPV regression may provide insight into
developing comprehensive prevention and management
strategies.

In this retrospective study, we assessed HPV regres-
sion among young females in Wuxi who underwent con-
ization over the past five years. Patient characteristics,
HPYV status before and after conization, and potential risk
factors associated with persistent HPV infection were
analyzed. Our findings contributed to a deeper under-
standing of post-conization HPV outcomes and inform
future clinical recommendations for managing cervical
health in young women.

Materials and methods

Study design and population

This retrospective study involved 400 women under the
age of 35 who underwent colposcopy-guided biopsy
after primary infection with high-risk HPV at the affili-
ated Hospital of Jiangnan University and were histologi-
cally confirmed with LSIL/HSIL between June 2018 and
December 2022.

Inclusion and exclusion criteria

We included women diagnosed with LSIL (Low-grade
squamous intraepithelial lesion) / HSIL (High-grade
squamous intraepithelial lesion) who underwent cervical
biopsy or conization. Exclusion criteria included women
with invasive pathology, positive surgical margins post-
conization, immunosuppressive conditions, previous cer-
vical procedures, or incomplete follow-up data.

Data collection and follow-up
Clinical and demographic data were collected from
electronic medical records and patient interviews. The
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collected variables included age (years), BMI (kg/m?),
marital status, gravidity, parity, duration of sexual life
(total months of sexual activity), contraceptive method,
HPV vaccination status, HPV status, cytology results,
cervical biopsy findings under colposcopy, and pathol-
ogy results post-conization/LEEP (Loop Eelectrosurgical
Excision Procedure). Follow-up evaluations were per-
formed at 3, 6, 12, and 24 months after the initial coniza-
tion procedure.

HPV status was determined using polymerase chain
reaction (PCR)-based HPV DNA testing, and cytological
evaluations were performed using liquid-based cytology.

Follow-up strategy and outcome

Follow-up evaluations were performed according to the
outlined time intervals (3, 6, 12, and 24 months after
conization). Endocervical curettage (ECC) was routinely
carried out during colposcopy in our clinic unless the
patient was pregnant. Any abnormal screening results
necessitated colposcopy-guided biopsy and/or ECC for
further histological diagnosis, in accordance with ASCCP
(American Colposcopy and Cervical Pathology Society)
guidelines and expert consensus on cervical precancer-
ous lesions. If the initial result was negative, HPV and
cytology screening were conducted at 12 and 24 months
after conization.

The primary outcome was HPV regression, defined as
the clearance of Hr-HPV infection post-conization. Per-
sistent infection was defined as Hr-HPV positivity at any
follow-up visit beyond 12 months postoperatively. Sec-
ondary outcomes included recurrence of CIN and risk
factors influencing HPV persistence.

Statistical analysis

Statistical analyses were conducted using IBM SPSS20.0
(Statistic Package for Social Science) Statistics software.
The normality test through Shapiro-Wilk indicated that
the included data conform to the normal distribution.
The categorical variables (marriage, gravidity, parity,
contraception method, HPV vaccination, HPV status,
cytology, cervical biopsy, pathology after conization/
LEEP) were compared using the Pearson x” test, and con-
tinuous variables (age, BMI, duration of sexual life) were
compared using the Student’s t-test. Univariate ANOVA
analysis and Multivariate time-dependent COX regres-
sion analysis was employed to identify the influencing
factors of HPV regression. Statistical significance was set
at p<0.05.

Ethical considerations

This study received approval from the Ethics Commit-
tee of the affiliated Hospital of Jiangnan University and
adhered to the principles of the Declaration of Helsinki.

Page 3 of 6

Informed consent was obtained from all participants
prior to study enrollment.

Results

A total of 400 patients aged 18 to 35 were included in
the analysis, with 354 (88.5%) undergoing cervical biopsy
and 92 (23%) undergoing cervical conization between
the ages of 26 and 35. The mean BMI of the participants
was 24.35+£4.91 kg/m? with a marriage rate of 56%. The
duration of sexual activity ranged from 10 to 120 months,
with a median duration of 38 months. Condom use as
contraception was chosen by 86 patients (21.5%).

130 patients (32.5%) tested positive for HPV16/18, ini-
tially. According to HPV testing, the top five HPV types
with the highest comprehensive infection rates were
HPV16, HPV52, HPV58, HPV53, and HPV39, with infec-
tion rates of 24.9%, 17.3%, 13.92%, 11.97%, and 9.28%,
respectively. The infection rate of HPV18 was 7.6%.
Out of the total 400 patients, 168 (42%) had received
vaccination against HPV. In the cytology assessment,
190 cases (47.5%) were classified as ASC-US, 82 cases
(20.5%) as LSIL, and 26 cases (6.5%) as >HSIL. Among
the colposcopic cervical biopsy cases, 96 (27.2%) were
HSIL + and the majority were <LSIL (72.8%). Following
cervical conization, pathology results showed that 28
patients had <LSIL (30.4%), while 65.3% had HSIL, and
there were four cases of cervical cancer (4.3%) (Table 1).

After conization, 28 cases of HSIL regressed to <LSIL,
while 2 cases were upgraded to microinvasive cervi-
cal cancer, all of which were associated with HPV16/18
infection. The remaining 60 cases of HSIL persisted
(Table 2).

According to endocervical curettage (ECC), the rate of
missed HSIL was 0.5% (1 out of 189 patients) in benign
cervical lesions and 4.3% (3 out of 69 patients) in LISL
cases, compared to cervical biopsy. Moreover, a major-
ity of ECC patients showed no malignant lesions (60.4%).
Therefore, ECC plays a more significant role in reducing
missed diagnoses during cervical biopsies, particularly
for unsatisfactory colposcopy (Table 3).

During the follow-up, HPV clearance in the first year
was approximately 82%, which decreased over time as
the proportion of HPV re-infection increased. However,
the type of infection post-conization did not completely
align with pre-conization findings. The proportion of
TCT abnormalities increased over time, with ASC-US
being the predominant type. No recurrence of cervical
lesions was found in patients undergoing repeated cervi-
cal biopsy (Table 4).

After conization, age, BMI, marital status, pregnancy
history and HPV vaccination had no significant correla-
tion with HPV regression. However, the timing of first
sexual activity and the use of condom contraception had
a statistically significant impact on HPV status (Table 5).
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Table 1 General information of included population
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Table 4 HPV and TCT status in follow-ups

parameters Classification P50/ N (%) Follow-up time Parameters Results N=92
Age(years) <25 21(18,25) /42 (10.5) First follow-up HPV+ 16 17.39%
26-30 27(26,30)/ 148 (37) (3 months post-operation) TCT>ASCUS 0 0%
31-35 33(31,35)/210 Second follow-up HPV+ 20 21.74%
(52.5) (6 months post-operation) TCT>ASCUS 3 3.26%
BMI (kg/m?) 24.35+4.9 Third follow-up HPV-+ 14 15.22%
Marriage Married 224 (56) (12 months post-operation) TCT=ASCUS 5 543%
Unmarried 176 (44) Fourth follow-up HPV+ 13 14.13%
Gravidity 245+1.26 (24 months post-operation) TCT>ASCUS 6 6.52%
Parity 1.14£0.66
Duration of sexual 38(10,120) Table 5 Comparative analysis of HPV status in two years after
life (month) .
HPV vaccination Vaccinated 168 (42) conization
) Parameters HPV+ HPV- t/x2 P
Unvaccinated 232 (58) N=13 (%) N=79 (%)
Contraceptive Intrauterine ring 62 (15.5) Agelyears) 342635 30(2033) -176 >005
method Condom 86(215) BMI (kg/m?) 24784291 2467324 008 >005
Oral contraceptive 24 (6.0) Marriage
No contraception 228 (57) Married 4(308) 374684) 046 >005
HPV status HPV16/18 130(32.5) Unmarried 9(69.2) 42 (53.16)
Other Hr-HPV 260 (65.0) Gravidity 235+£098 251+105 009 >005
(Non16/18) Parity 123+015 174+066 025 >005
Negative/unknown 10 (2.5) Duration of sexual life (month) 38 (15,120) 29 (10,100) 578 0.03
cytology NILM 102 (25.5) HPV vaccination
ASC-US 190 (47.5) Vaccinated 3(2307)  34(4304) 819 >005
LSIL 82 (20.5) Unvaccinated 10(76.92)  45(56.96)
>HSIL 26 (6.5) Contraceptive method
cervical biopsy <LSIL 258 (72.8) Intrauterine ring 1(7.70) 5(6.33) 163 >005
under colposcope  HS|L 94 (26.6) Condom 1(7.70) 15(18.99) 714 002
Cervical C 2006 Acyeterion
ervical Cancer (06) None 2(1538)  10(1266) 097 >005
Pathology after <LSIL 28 (30.4) 9(69.23) 49(62.03) 024 >0.05
conization/LEEP HSIL 60 (65.3)
(N=92) Cervical Cancer 4(4.3)

Table 2 Pathology comparison of biopsy and Conization/LEEP

Pathology Biopsy N
LSIL  HSIL  Cervical cancer
conization  Normal 0 2 0 2
LSIL 0 26 0 26
HSIL 0 60 0 60
Cervical cancer 0 2 2 4
N 0 90 2 92
Table 3 Pathology comparison of biopsy and ECC
Pathology Biopsy N
Normal LSIL HSIL+
ECC  Normal 166 61 58 285(80.5%)
LSIL 22 5 27 54(15.3%)
HSIL 1 3 1 15(4.2%)
N 189(534%)  69(19.2%)  96(27.1%) 354

After two years follow-up, 112 were still HPV posi-
tive while 288 turned negative (72%). There was no sig-
nificant difference in age, BMI, marital status, number
of pregnancies and deliveries, vaccination, type of HPV

infection, and contraceptive method between the two
groups. However, the duration of sexual history was a
significant factor affecting the regression of HPV, statisti-
cally. Conization was beneficial for the clearance of HPV,
which showed a statistically significant difference in our
study (Table 6).

Discussion

The clinical relevance of HPV persistence and cervical
lesions

Cervical cancer remains the fourth most prevalent malig-
nancy among women globally, with persistent high-risk
HPV infection as the primary risk factor [3]. Cervical
intraepithelial neoplasia follows a multi-stage process,
where LSIL often regresses, while HSIL poses a signifi-
cant risk for cervical cancer if untreated [9]. The 2014
WHO classification simplified CIN grading into LSIL and
HSIL [14]. Conization is the preferred intervention for
HSIL, as it removes affected tissue and facilitates HPV
clearance. However, persistent HPV infection post-con-
ization increases recurrence risk, necessitating long-term
surveillance [10].
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Table 6 Comparative analysis of HPV status in two years

Follow-up
prameters HPV+ HPV- Fit P
N=112 (%) N=288 (%)
Age(years) 28(18,35) 26(20,35) 0.04 >0.5
BMI (kg/mz) 2439+246 25124198 1.13 >005
Marriage
Married 36 (32.1) 188 (65.3) 246 >0.05
Unmarried 76 (67.9) 100 (34.7)
Gravidity 2314067 201+095 164 >0.05
Parity 1.25€0.19 1.77+061 1.35 >0.05
Duration of sexual life (month) 58(12,120) 27(10,96) 5.78 0.01
HPV vaccination
Vaccinated 50 (44.6) 118 (43.04) 1.19 >0.05
Unvaccinated 62 (55.4) 170 (56.96)
Contraceptive method
Intrauterine ring 29 (25.9) 33(11.5) 163 >005
Condom 130116 73253) 676 >005
Qaiam” 11(98) 13(45) 121 >005
59(52.7) 169(58.7) 207 >0.05
LEEP/conization
Yes 13(11.6) 79(127.4) 396 0.04
no 99(88.4) 209(72.6) 0.58 >0.05

HPV clearance rates and factors influencing regression
Studies report HPV clearance rates of 78.2%, 89.74%,
96.10%, and 98.72% at 6, 12, 18, and 24 months post-
conization [11]. Our study observed a slightly lower
clearance rate, (78.26%, 84.78%, 85.87% at 6, 12, and 24
months), possibly due to sampling errors or reinfection
in sexually active individuals. While most HPV infections
resolve within 8—10 months, some persist, underscoring
the need for targeted preventive measures [15].

Impact of HPV vaccination on regression and reinfection
We did not observe a statistically significant effect of vac-
cination, possibly due to a small sample size and low vac-
cine coverage. Despite this, prior research emphasizes
vaccination’s role in preventing initial HPV infection and
reducing high-risk HPV-related lesions [6]. Many vac-
cinated individuals may have already been exposed to
HPV before vaccination. Prior studies emphasize that
prophylactic vaccines are most effective before sexual
debut, highlighting the importance of early vaccination
programs [11]. Further large-scale studies are needed to
confirm the vaccine’s long-term efficacy in post-coniza-
tion patients.

Sexual history, condom use, and their association with HPV
persistence

The duration of sexual history was significantly associ-
ated with HPV persistence. Longer sexual activity cor-
relates with prolonged infection, increasing the risk of
high-grade lesions, possibly due to repeated exposure
or reinfection. This aligns with research linking HPV
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persistence to sexual behavior and partner dynamics.
Condom use was identified as a protective factor, rein-
forcing its role in reducing viral transmission and rein-
fection risk. These findings align with studies suggesting
condom use lowers HPV acquisition and persistence
rates [16—20].

Comparison with global studies

Our HPYV clearance rate was lower than those reported in
European and North American cohorts. Studies in West-
ern populations report HPV clearance rates up to 98% at
24 months post-conization, compared to our observed
rate of 72% [21, 22]. Regional differences in HPV geno-
type distribution sexual behavior, and healthcare access
may contribute. These disparities highlight the need for
tailored post-treatment monitoring protocols across
populations.

Limitations and future directions

This study has several limitations, including its retrospec-
tive design and lack of precise data on the time of initial
HPV infection. Additionally, information on sexual part-
ners, which could influence HPV transmission dynamics,
was not available for all patients. Furthermore, the sam-
ple size was relatively small, limiting the generalizabil-
ity of our findings. Future research should incorporate
a multi-center study and prospective follow-up studies
to further investigate the long-term outcomes of HPV
regression and reinfection prevention strategies.

Conclusion

Conization remains an effective treatment for HSIL and
contributes to HPV clearance. However, persistent HPV
infection post-conization remains a concern, particularly
in women with longer sexual histories. Elderly individuals
among young females were at a higher risk of developing
high-grade precancerous lesions due to prolonged HPV
infection. The duration of sexual life plays a significant
role in the development of cervical precancerous lesions,
showing a positive correlation. Condom use was found
to be a protective factor against reinfection, likely due
to its ability to create a physical barrier that blocks HPV
transmission. Conversely, HPV vaccination did not show
a significant protective effect in this study, potentially due
to limited sample size and vaccination coverage. Regular
follow-up intervals following cervical conization are of
greater significance than HPV vaccination in preventing
recurrent lesions. Further research is needed to explore
strategies for improving HPV clearance and preventing
recurrence post-treatment.
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