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Introduction
Cervical cancer (CC) is a category of malignant tumours
that causes death among women worldwide, behind only
breast cancer, colorectal cancer and lung cancer.1 The peak
of human papillomavirus (HPV) infection mostly occurs
shortly after the start of sexual life. The vast majority of the
infections (80%) can be cleared by the body's immune
system within months to two years, and only a small
minority of the infections persists that may develop into
CC. HPV is classified into high-risk and low-risk types, and
the persistent infection of HPV is closely related to the
occurrence and development of CC.2 Cervical intra-
epithelial neoplasia (CIN) is a precancerous lesion, mostly
associated with high-risk HPV infection. A large number of
epidemiological data and laboratory evidence has shown
that HPV infection is the trigger of CC, with more than 95%
of CC being caused by HPV infection, and it takes 5-20 years
for HPV infection to develop into dysplasia and, finally, CC.3
The current systematic review and meta-analysis was
planned to investigate the correlation between HPV

infection and CIN grades to provide a reference for the early
diagnosis and treatment of CC in clinical practice.

Materials and Methods
This study was conducted in the Affiliated Hospital of Zunyi
Medical University, Zunyi, China in January 2024. The
systematic review and meta-analysis comprised literature
search on PubMed, Medline, Embase, Cochrane Library,
Web of Science, China Biomedical and Wanfang databases
for studies published from January 2010 to December 2020
related to HPV and CIN grade 1-3.4 The search terms used
were ‘human papillomavirus’, ‘HPV’, ‘cervical intraepithelial
neoplasia’, and ‘CIN’. 

The studies included were those with primary sources
published in China in which the diagnosis of HPV infection
and cervical diseases met the international unified
diagnostic criteria5 and had at least one control group. The
studies excluded were review articles, duplicate studies by
the same authors, and those who's raw data was not
available.

Two evaluators independently screened the articles,
extracted the data, evaluated the literature quality.
Subsequently, the two evaluators cross-checked with each
other to sort out any difference of opinion. In case the
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matter was not resolved, a third evaluator was invited to
discuss the evaluation. 

The quality of the included articles was evaluated using the
Newcastle-Ottawa Scale (NOS).6 Meta-analysis was
performed using RevMan 5.3.7 The heterogeneity between
studies was evaluated by I2 values (I2 represents the
percentage of the total variation in the effect size between
studies that can be attributed to heterogeneity rather than
sampling error) from Q test. I2 <50% indicated
homogeneity, and fixed-effect models were sued. I2 ≥50%
indicated heterogeneity, and random effect model analysis
was used for un-eliminated heterogeneity. P<0.05 was
taken as statistically significant.

Results
Of the 854 studies identified, 10(1.2%) were included
(Figure 1).8-17 Of the 10 randomised controlled trials (RCTs),
7(70%) were in English and 3(30%) were in Chinese. There
was a total of 193,000 patients; 94,298(49%) in the
observation group and 98,702(51%) in the
control group (Table). NOS scores for all
the 10(100%) RCTs were >8 points,
suggesting high quality.

There were 4 (40%) RCTs14-17 reporting the
HPV infection rate in CIN1 patients.
Heterogeneity I2 was 100%, (p<0.00001).
Significance test Z score was 24.48
(p<0.00001; odds ratios [OR]: 3.94; (95%
confidence interval [CI]: 3.53-4.40) (Figure
2), indicating HPV infection was an
important factor of CIN1 incidence in
women.

All the 10(100%) RCTs8-17 reported the
HPV infection rate in CIN2 patients.
Heterogeneity I2 was 99% (p<0.00001).
Significance test Z score was 2.45 (p=0.01;
OR: 1.03; 95%CI: 1.01-1.06) (Figure 3),

indicating HPV infection was an important factor of CIN2
incidence in women.

There were 8 (80%) RCTs8,10-14,16,17 reporting the HPV
infection rate in CIN3 patients. Heterogeneity I2 was 99%
(p<0.00001). Significance test Z score was 10.15
(p<0.00001; OR: 1.13; 95CI: 1.10-1.16) (Figure 4), indicating
HPV infection was an important factor of CIN3 incidence in

Figure-1: The Study Flowchart.

Table: Characteristics of the studies analysed.

Author year N CIN1 CIN2 CIN3 HPV single infection HPV reinfection
Observation Control P N P N P N P N P N

Jorge8 2012 315 14 78 6 142 7 172 48
Feng9 2017 16422 1160 366 15
Francesca10 2016 672 50 121 19 366 18 357 167 306 218
Ku11 2014 446 88 53 88 148 0
Guglielmo12 2010 47369 47001 16706 16658 17724 17747 108 55 98 46
Dorien13 2012 22420 22518 106 62 181 62
Zhao14 2012 5,235 26864 784 200 420 21 460 12
Tan15 2012 1289 211 179 216 397 293
Cheng16 2020 22 98 260 63 129 13 271 10
Zhao17 2020 108 698 6 5 2 1 2 3

HPV: Human papillomavirus, CIN: Cervical intraepithelial neoplasia.

Figure-2: Meta-analysis about the correlation between human papillomavirus (HPV) and cervical intraepithelial
neoplasia-1 (CIN1) incidence.

Figure-3: Meta-analysis about the correlation between human papillomavirus (HPV) and cervical intraepithelial
neoplasia-2 (CIN2) incidence.
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women.

There were 3(30%) RCTs10,12,13 reporting the HPV single
infection in CIN patients. Heterogeneity I2 was 98%
(p<0.00001). Significance test Z score was 7.06 (p<0.00001;
OR: 0.50; 95%CI: 0.41-0.61) (Figure 5), indicating HPV single
infection was an important factor of CIN incidence in
women.

There were 2(20%) RCTs10,12 reporting the HPV reinfection
in CIN patients. Heterogeneity I2 was 99% (p<0.00001).
Significance test Z score was 8.07 (p<0.00001; OR: 0.43;
95%CI: 0.35, 0.53) (Figure 6), indicating HPV reinfection was
an important factor of CIN incidence in women.

Funnel plot had a symmetric distribution,
indicating that there was no significant
publication bias in the RCTs analysed
(Figure 7).

Discussion
Most CC patients have no obvious clinical
symptoms in the early stage, but, as
disease progresses, the lesion develops

into invasive cancer, seriously threatening
women's quality of life (QOL), and physical

and mental health.18 Cancer statistics in
China for 2015 showed that the incidence
trend of CC in China was increasing, with
patients mostly aged 30-59 years.19

Studies have confirmed that HPV is a
pathogenic factor in CC.20 HPV is a genus
of papilloma vacuolar virus A belonging
to the family lacviridae, and is a spherical
deoxyribonucleic acid (DNA) virus that

causes squamous epithelial proliferation in
human skin mucosa. Most patients
infected with HPV have no abnormal
manifestations in the early stage, and
long-term persistent HPV infection has
also become a precursor to CIN incidence.
The prevention and control of HPV
infection in young women is the main
mode of CIN prevention and screening.21

CIN is a general term for a group of
diseases, including cervical dysplasia and

cervical carcinoma in situ, and is a pre-CC lesion, often due
to persistent HPV infection. CIN is also divided into CIN1,
CIN2 and CIN3, reflecting the process of CC evolution, in
which HPV plays an important role.22,23

The current meta-analysis of 10 RCTs showed that HPV
infection was closely related to female CIN1, CIN2 and CIN3
population, indicating that HPV infection had an important
influence on the occurrence of CIN lesions in women, and
that HPV infection was an important factor in the
pathogenesis of cervical disease. With respect to
correlation between HPV infection type and CIN incidence,
both HPV single infection rates and HPV reinfection rates
were significantly higher in CIN patients than in normal
women in the current study, indicating that HPV infection
was an important factor of CIN development in women.

Figure-4: Meta-analysis about correlation between human papillomavirus (HPV) and cervical intraepithelial
neoplasia-3 (CIN3) incidence.

Figure-5: Meta-analysis about correlation between human papillomavirus (HPV) single infection and cervical
intraepithelial neoplasia (CIN) incidence.

Figure-6: Meta-analysis about correlation between human papillomavirus (HPV) reinfection and cervical
intraepithelial neoplasia (CIN) incidence.

Figure-7: Funnel plot.
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The current meta-analysis has limitations. The incidence
rate of CIN varies around the world, and the feasibility of
establishing different CC screening criteria suitable for
different regions needed to be further explored. In recent
years, large-scale use of blood cell analyser in the clinic has
significantly improved the level of blood cell detection in
China. Meanwhile, some test indicators that cannot be
detected by manual microscopy could be measured by
blood cell analyser. However, the detection instrument has
certain deficiencies. Therefore, it is necessary to review the
results by manual microscopy. Also, the sample size was
small, and larger samples are needed to validate the
current results. Finally, the meta-analysis was not registered
with any international register database.

Conclusion
The female HPV infection was closely associated with
precancerous cervical lesion, and was the key risk factor for it. 
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