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Purpose: The status of human papillomavirus (HPV) infection in pregnant and non-
pregnant women in China remains unclear. This study aimed to compare the prevalence
and genotype distributions of HPV between pregnant and non-pregnant women in
China.

Patients and Methods: A case-control study was conducted of pregnant women during
the second trimester and age-matched non-pregnant women attending the Fujian Maternity
and Child Health Hospital between January 1, 2017 and December 31, 2018. Participants
underwent cervical cytology testing and HPV genotyping. The genotyping test was able to
identify 14 high-risk HPV (HR-HPV), four possible HR-HPV, and five low-risk HPV (LR-
HPV) types. Further colposcopy and a cervical biopsy were performed if indicated. The
primary outcomes were HPV prevalence and genotype distribution.

Results: In total, 1077 pregnant and 1077 non-pregnant women were enrolled. Compared with
non-pregnant women, pregnant women had a higher prevalence of HPV (24.2% vs 14.8%), HR-
HPV (20.2% vs 11.7%), and LR-HPV (8% vs 4.5%) infection. In pregnant women, the most
prevalent HPV genotypes were HPV-52 (6.0%), -16 (3.5%), -58 (2.6%), -53 (2.5%), and -51
(2.5%), while in non-pregnant women the most prevalent genotypes were HPV-52 (3.6%), -81
(1.9%), -51 (1.8%), -68 (1.4%), and -16 (1.3%). In women aged >35 years, HR-HPV (P=0.002)
and LR-HPV (P=0.001) prevalence were significantly higher in pregnant women. However, in
women aged <35 years, only HR-HPV prevalence was higher in pregnant women. Pregnant and
non-pregnant women with HPV-16 and HPV-58 infection had a high prevalence of high-grade
squamous intra-epithelial lesions (HSIL) (HPV-16: P<0.001 and P=0.005, HPV-58: P=0.043 and
P=0.005); but with other HR-HPV genotypes, only non-pregnant women had an increased HSIL
prevalence.

Conclusion: In China, the HPV prevalence is higher in pregnant women than that in non-
pregnant women and is also age- and genotype-dependent. HPV-infected pregnant women aged
>35 years and those with HPV-16 should be closely monitored to enable rapid clinical intervention.
Keywords: human papillomavirus, genotype, squamous intraepithelial lesions, cervical
cytology, China, pregnant

Introduction

Cervical cancer is one of the three most frequently occurring cancers in women.
There were approximately 570,000 new cases worldwide, with more than 310,000
deaths in 2018."
cervical cancer cases per year, with age-standardized morbidity and mortality

In China, there are approximately 100,000 newly diagnosed

rates of 7.5 and 3.4 per 100,000 women per year, respectively.’
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In recent years, most evidence suggests that the inci-
dence and mortality of cervical cancer are increasing in
young women.” Cervical lesions are common in pregnant
women; therefore, routine cervical cancer screening is
very important in this specific population.* However, it is
difficult to screen and diagnose cervical lesions in preg-
nant women for two main reasons:1) Pregnancy changes
the shape of the cervix, making it more difficult to collect
specimens, and specimen collection requires extra staff;
and 2) some women refuse to allow sample collection
because of concern about the risk of miscarriage and
premature delivery, particularly among women who have
experienced vaginal bleeding during pregnancy.

The progression of cervical intraepithelial neoplasia
grade 3 or worse (CIN3+) lesions requires persistent infec-
tion with high-risk human papillomavirus (HR-HPV)
types.” More than 200 different genotypes of HPV have
been identified. Our previous research showed that HPV-
16, -18, -58, -59, and -33 were the five most prevalent
genotypes in cervical cancer and that HPV-16, -18, -59,
-45, and -33 were the five highest risk genotypes for
cervical cancer.® Our previous research also showed that
HPV-52 was the most prevalent genotype in younger
women and HPV-16 was the most prevalent genotype in
older women.® The geographic distribution of HPV geno-
types varies. HPV-16 and HPV-18 are the two most com-
mon cervical cancer-related genotypes in North America
and Oceania.” The most prevalent types in China in
decreasing order are, HPV-16, -52, -58, -43, -18, -53,
-33, and -51.° Although few studies have revealed
increased persistence of HPV infection in pregnant
women, few studies have examined HPV infection preva-
lence in pregnant women.*'°

The factor facilitating higher HPV infection in preg-
nant women compared with non-pregnant women is based
on the immunosuppressive role of hormones. High levels
of steroid hormones inhibit the function of cell-mediated
immunity, which is necessary for the clearance of HPV
infection.'" Pregnancy is associated with mild immuno-
suppression and the response mediated by natural killer
cells and type 1 helper T cells is reduced.'? Sillman and
Sedlis'* found that immunosuppressed women have
a higher incidence of cervical cancer, and HPV infection
appears to be more prevalent in pregnant women.'* Few
studies have compared the distribution of HPV genotypes
between pregnant and non-pregnant women, and the sam-
ple sizes in such studies are small; thus knowledge of the
distribution of HPV genotypes in pregnant women is

limited. Therefore, there is need to determine the preva-
lence of HPV infection genotype distribution in pregnant
women compared to non-pregnant women. Young women
are the main population receiving cervical cancer vaccines.
In China, 2-valent and 4-valent HPV vaccines are more
widely used than the 9-valent vaccine, so the prevalence of
HPV-16 and -18 infection may decrease and the preva-
lence of other HR-HPV types may increase in the future.lt
is thus very important to determine the prevalence of
specific types of HPV among young women in China,
and to compare the prevalence of specific types in preg-
nant and non-pregnant women.

It has been reported that 10-70% of dysplasia cases
diagnosed during pregnancy regress spontaneously and

sometimes disappear postpartum,'>!”

while persistence
in the severity of cervical neoplasia is reported in 25—
47% of cases,'>'®'® and progression in 3-30% of cases.
The purpose of screening during pregnancy is to find
cervical cancer. Screening during pregnancy does not
pose a threat to pregnancy and maternal and child
outcomes.' This study aimed to determine and compare
the HPV prevalence and genotype distributions between
pregnant and non-pregnant women who underwent HPV

genotyping and cytological testing.

Materials and Methods
Study Population and Design

The study was authorized by the Ethics Committees of the
Fujian Maternity and Child Health Hospital (2014-045) and
was conducted in accordance with the Declaration of
Helsinki. All ethical and professional considerations were
followed throughout the study to maintain confidentiality of
the participants data. The participants screened for participa-
tion in this study included 1345 pregnant women who under-
went a routine pregnancy check-up, and another 11,252 non-
pregnant women. The participants were recruited between
January 1, 2017 and December 31, 2018.Among pregnant
women, the inclusion criteria were: 1) confirmed preg-
nancy; 2) in the second trimester (gestational age 14-27
weeks) of pregnancy; and 3) provided informed consent
and were willing to be followed-up. The exclusion criteria
were: 1) history of a malignancy; 2) history of cervical
lesions or cervical surgery; 3) severe autoimmune disease
(such as systemic lupus erythematosus, rheumatoid arthritis
and scleroderma); 4) pregnancy complications (such as pre-
eclampsia, eclampsia, gestational diabetes mellitus); 5)
gestational age of <13 or >28 weeks; and 6) refusal to sign
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informed consent and women who did not undergo cervical
cytology and HPV testing. We collected a specimen of cer-
vical exfoliated cells from each eligible patient attending the
Fujian Maternity and Child Health Hospital for cervical
cytology and HPV genotyping. “Pregnant women” refers to
women in the second trimester (14-27 weeks), and “non-
pregnant women” refers to age-matched non-pregnant
women who were screened within 1 month of the matched
pregnant woman, after excluding the unqualified population,
we use random number table method for random sampling to
avoid the influence of subjective factors. Those who were
recruited into the “pregnant women” group were not eligible
to be included in the “non-pregnant women” group
subsequently.

We performed a sample size calculation according to
two independent design data calculation formulas:

2
nA = xnBandnB = (1 +l> (UZI a/2+ 71 ﬁ)
K

uA — uB

1-p=0(Z—-7Z1 —a/2)+D(—-Z - 21 —a/2),
ud — uB

/141
o nA+nB

7 =

. k = nd/nB is the matching ratio, o is standard deviation,
@ is the standard Normal distribution function. The result
we got was that each group needed 762 cases at least. The
sample size calculated was enough, and the power was 0.8.

From both pregnant and non-pregnant women,
experienced gynecologists collected a specimen of cer-
vical exfoliated cells, which were tested for cytological
abnormalities using liquid-based thin-layer cytology
(TCT) and tested for HPV genotypes. The cytology
testing and HPV genotyping were performed using
the same sample. If the sample was HR-HPV-16/18
positive; other (non-16/18) HR-HPV positive with
or had HSIL/atypical
glandular cells (AGC)/atypical squamous cells-cannot
exclude HSIL (ASC-H) on cervical cytology, further
colposcopy and cervical
(Figure 1).

abnormal cervical cytology;

biopsy were performed.

Cytology

All the cervical specimens were examined by two
experienced cytopathologists, who were blinded and
who evaluated the results independently. In case of
different results, the original cytological samples were

Fujian Province Cervical Lesion
Screening Cohorts(FCLSCs)(N>200000)

!

HPV genotyping and
Cytology testing

v

Pregnant women
n=1345

[ Women were excluded (n=268): |

| 1.Undergoing screening in past |
| three years (n=87)
|2 Lost follow-up (n=104)

I_3.Inva|id result (n=77)

HPV positive women
n=261

HPV negative women
n=816

Figure | Flow diagram of this study.
Abbreviation: CIN, cervical intraepithelial neoplasia.

v [Women were excluded |
Non-pregnant women | | (n=1156):
n=11252 1.Undergoing screening in past

three years (n=289)

| 2.History of CIN or cervical
| cancer (n=145)

| 3.Lost follow-up (n=357)

HPV positive women
n=159

HPV negative women
n=918

Risk Management and Healthcare Policy 2021:14

3149

Dove:


https://www.dovepress.com
https://www.dovepress.com

Luo et al

Dove

re-read by a third pathologist until a consistent diagnosis
was obtained.

HPV Genotyping

The isolated and extracted DNA was amplified in a 24 pL
reaction system with the L1 shared HPV PGMY09/PGMY11
primer, and 5 pL of the extracted HPV DNA was used as
control. The amplified products were tested by hybridization
and reverse dot blot (RDB) on a nylon membrane fixed with
23 genotype probes. PCR-RDB (Yaneng Biotech, Shenzhen,
China) assay was used to identify 23 genotypes, including 14
HR-HPV genotypes (HPV-16, -18, -31, -33, -35, -39, -45, -51,
-52, -56, -58, -59, and -68), 4 possible HR-HPV genotypes
(-53, -66,-73, -82, and -83) and five low-risk (LR)-HPV geno-
types (HPV-6, -11, -42, -43, and -81).

Histology

Further colposcopy and biopsy were performed accord-
ing to the 2012/2015 ASCCP Risk-Based Management
Consensus Guidelines for Abnormal Cervical Cancer
Screening Tests and Cancer Precursors, in the following
three situations: 1) HR-HPV16/18 positive; 2) other HR-
HPV types (non-16/18) positive and abnormal cervical
cytology; 3) HSIL/AGC/ASC-H in cervical cytology.
When the diagnosis showed HSIL or worse, then the

affected pregnant women did not underwent a loop elec-
trosurgical excision procedure cone biopsy or conization
by a cold knife during pregnancy unless cervical inva-
sive cancer is diagnosed. Specimens were fixed with
10% formalin and embedded in paraffin routinely.
Then, hematoxylin and eosin stain was used to dye the
4-um-thick histological sections by the standard method.
The Bethesda System®’ was used to classify and exam-
ine cervical biopsy specimens.

Statistical Analysis

IBM SPSS Statistics for Windows, version 24.0 (IBM, Corp.,
Armonk, NY, USA) was used for the data analysis.The chi-
square test and Fisher’s exact test were used to compare the
results between the two groups.The mean and standard devia-
tion were calculated in the categorical variables. The values
and percentages were also accessed. Two-sided P values <0.05
were regarded as statistically significant.

Results

This study included 1077 pregnant and 1077 non-pregnant
women (mean age, 30.0 + 4.25 years for each group). This
study excluding 268 pregnant women and 1156 non-pregnant
women who did not meet the inclusion criteria. There were
no statistically significant differences between the groups in

Table | Characteristics for Women with Pregnant or Non-Pregnant (N=2154)

Variables Pregnant Women (n=1077) Non-Pregnant Women (n=1077) P value
Age (mean * SD) 30.0+4.25 30.0+4.25 1.000
Age of first sexual intercourse (mean * SD) 17.0£5.17 17.1£6.03 0.255
Age of marriage (mean * SD) 26.29+2.94 26.12+2.79 0.174
Pregnancy Times
<2 782 961 <0.001
>2 295 116
Smoking history
Yes-At least once a week 15 22 0.246
No 1062 1055
Drinking history
Yes—At least once a week 109 128 0.191
No 968 949
Degree of education
<Higher education 280 273 0.730
2Higher education 797 804
Cytology
Normal 822 1015 <0.001
Abnormal 255 62

Abbreviation: SD, standard deviation.
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age, age at first sexual intercourse, age at marriage, smoking
history, drinking history, and degree of education (Table 1).
There were statistically significant differences between the
groups with respect to the number of pregnancies and the
cytology results (both P<(0.001, Table 1). A total of 23 HPV
genotypes (14 HR-HPYV, four possible HR-HPV and five LR-
HPV genotypes) were detected (Table 2). In the pregnant
group, the overall HPV prevalence was 24.2% (261/1077),
while the prevalence of single HPV types, multiple HPV
types, HR-HPV, and LR-HPV were 16.2% (174/1077);
8.1% (87/1077); 20.2% (218/1077); and 8.0% (86/1077),
respectively. In the non-pregnant group, the overall HPV
prevalence was 14.8% (159/1077), while the prevalence of
single HPV type, multiple HPV types, HR-HPV, and LR-

Table 2 Prevalence of Different HPV Genotypes in Pregnant and
Non-Pregnant Women (N=2154)

Variate Pregnant Non-Pregnant P value
Women Women (n=1077)
(n=1077)

HPV 24.2% (261/1077) 14.8% (159/1077) <0.001
Single-type infection® 16.2% (174/1077) 11.6% (125/1077) 0.002
Multi-type infections® | 8.1% (87/1077) 3.2% (34/1077) <0.001

HR-HPV 20.2% (218/1077) 11.7% (126/1077) <0.001
HPVI16 3.5% (38/1077) 1.3% (14/1077) 0.001
HPVI8 1.9% (21/1077) 0.6% (6/1077) 0.004
HPV3I 0.6% (6/1077) 0.5% (5/1077) 0.762
HPV33 1.2% (13/1077) 0.5% (5/1077) 0.058
HPV35 0.3% (3/1077) 0.1% (1/1077) 0.617
HPV39 1.0% (11/1077) 0.9% (10/1077) 0.826
HPV45 0.3% (3/1077) 0.1% (1/1077) 0.617
HPV5I 2.5% (27/1077) 1.8% (19/1077) 0.233
HPV52 6.0% (65/1077) 3.6% (39/1077) 0.009
HPV56 1.2% (13/1077) 0.7% (8/1077) 0.273
HPV58 2.6% (28/1077) 1.3% (14/1077) 0.029
HPV59 1.4% (15/1077) 0.8% (9/1077) 0.218
HPVé6 1.3% (14/1077) 0.6% (6/1077) 0.072
HPVé8 2.1% (23/1077) 1.4% (15/1077) 0.190

LR-HPV 8.0% (86/1077) 4.5% (49/1077) 0.001
HPV6 1.1% (12/1077) 0.2% (2/1077) 0.007
HPVII 0.8% (9/1077) 0.2% (2/1077) 0.034
HPV42 1.5% (16/1077) 0.6% (7/1077) 0.059
HPV43 0.9% (10/1077) 0.4% (4/1077) 0.108
HPV53 2.5% (27/1077) 1.1% (12/1077) 0.015
HPV73 0.2% (2/1077) 0.3% (3/1077) 0.999
HPV8I 1.6% (17/1077) 1.9% (20/1077) 0.619
HPV82 0.1% (1/1077) 0.0% (0/1077) 0.999
HPV83 0.1% (1/1077) 0.3% (3/1077) 0.617

Notes: *Suffer from a single human papillomavirus genotype infection; ®suffer from
at least two or more genotypes of human papillomavirus infection.
Abbreviations: HPV, human papillomavirus, including types HPV-6, -I1, -16, -18,
-31,-33, -35, -39, -42, -43, -45, -51, -52, -53, -56, -58, -59, -66, -68, -73, -81, -82, -83;
HR-HPV, high-risk human papillomavirus, including types HPV-16, -18, -31, -33, -35,
-39, -45, -51, -52, -56, -58, -59, -66, -68; LR-HPV, low-risk human papillomavirus,
including types HPV-6, -11, -42, -43, -53, -73, -81, -82, -83.

HPV were 11.6% (125/1077); 3.2% (34/1077); 11.7% (126/
1077); and 4.5% (49/1077), respectively (Table 2).In the
comparisons of HPV prevalence in pregnant and non-
-pregnant women, the differences in the overall HPV pre-
valence, the prevalence of single-type, multiple types, HR-
HPV, and LR-HPV were statistically significant. (P<0.001,
P=0.002, P<0.001, P<0.001, P=0.001, respectively).

In HPV-infected pregnant women, the three most
prevalent genotypes, HPV-52, -16, and -58, accounted
for 6.0% (65/1077), 3.5% (38/1077), and 2.6% (28/
1077) of all positive cases (including co-infection),
respectively.In the HPV-infected non-pregnant women,
the three most prevalent genotypes, HPV-52, -81, and
-51, accounted for 3.6% (39/1077), 1.9% (20/1077),
and 1.8% (19/1077) of all positive cases (including
co-infection), respectively (Table 2). The differences
in prevalence of HPV genotypes HPV-16, -18, -52,
-58, -6, -11, and -53 between pregnant and non-preg-
nant women were statistically significant.

In the pregnant women, the most prevalent HPV
genotype was HPV-56 in those aged >35 years, and
HPV-52 in those aged <35 years. In the non-pregnant
women, the most prevalent HPV genotype varied by
age (Figure 2). In women aged >35 years, the differ-
ences in the overall HPV prevalence, and the preva-
lence of single-type, multiple types, HR-HPV, LR-
HPV between pregnant and non-pregnant women
were statistically significant. In women aged 30-34
years, the overall HPV prevalence and the prevalence
of single-type, multiple types, and HR-HPV infection
rate of pregnant women were significantly higher than
in non-pregnant women. In women aged 25-29 years,
the overall HPV prevalence and the prevalence of
multiple types, HR-HPV, and LR-HPV were signifi-
cantly higher in pregnant than in non-pregnant
women. In women aged <25 years, the HPV preva-
lence did not differ significantly by pregnancy status
(Table 3).

Among pregnant women, those with HSIL or worse on
cervical cytology had a higher prevalence of HPV-16 and
-18 than those with lower grade lesions. Among non-
pregnant women, those with HSIL or worse on cervical
cytology had a higher prevalence of HPV-16, -18, -31, -33
-52 and -58 than those with lower grade lesions (Table 4).
In pregnant women infected with HPV-16, -53 and -43, the
prevalence of HSIL or worse was 13.16%, 11.11%, and
10%, respectively. In non-pregnant women infected with
HPV-31, -83, -58 and -16, the prevalence of HSIL or
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Figure 2 Age-related distribution of HPV infection in pregnant and non-pregnant women in China.

Notes: HPV genotypes infection rates of age groups in (A) 20-24, (C) 25-29, (E) 30-34, (G) 235 in pregnant women; HPV genotypes infection rates of age groups in (B)
20-24, (D) 25-29, (F) 30-34, (H) 235 in non-pregnant women.

Abbreviation: HPV, human papillomavirus.
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Table 3 Prevalence of HPV in Pregnant and Non-Pregnant
Women After Age Stratification. (N=2154)

Age Pregnant Non-Pregnant P value
Women Women (n=1077)
(n=1077)

<25 years, n=57

HPV 28.1% (16/57) 14.0% (8/57) 0.066
HR-HPV 21.1% (12/57) 12.3% (7/57) 0.209
LR-HPV 10.5% (6/57) 7.0% (4/57) 0.508
Single-type infection® 21.1% (12/57) 5.3% (3/57) 0.013
Multi-type infections® 10.5% (6/57) 8.8% (5/57) 0.751

25-29 year, n=523

HPV 21.6% (113/523) 16.1% (84/523) 0.022
HR-HPV 18.7% (98/523) 13.4% (70/523) 0.018
LR-HPV 7.1% (37/523) 3.6 (19/523) 0.013
Single-type infection® 12.2% (64/523) 12.8% (67/523) 0.779
Multi-type infections® | 7.1% (37/523) 3.3% (17/523) 0.005

30-34 years, n=327

HPV 24.7% (81/327) 14.4% (47/327) 0.001
HR-HPV 20.8% (68/327) 9.5% (31/327) <0.001
LR-HPV 7.6% (25/327) 7.0% (23/327) 0.764
Single-type infection® 18.0% (59/327) 11.3% (37/327) 0.015
Multi-type infections® | 6.7% (22/327) 3.1% (10/327) 0.030

235 years, n=170

HPV 30.0% (51/170) 11.8% (20/170) <0.001
HR-HPV 23.5% (40/170) 10.6% (18/170) 0.002
LR-HPV 10.6% (18/170) 1.8% (3/170) 0.001
Single-type infection® 22.9% (39/170) 10.6% (18/170) 0.002
Multi-type infections® | 7.1% (12/170) 1.2% (2/170) 0.006

Notes: *Suffer from a single human papillomavirus genotype infection; ®suffer from
at least two or more genotypes of human papillomavirus infection.
Abbreviations: HPV, human papillomavirus, including types HPV-6, -1 1, -16, -18,
-31,-33, -35, -39, -42, -43, -45, -51, -52, -53, -56, -58, -59, -66, -68, -73, -81, -82, -83;
HR-HPV, high-risk human papillomavirus, including types HPV-16, -18, -31, -33, -35,
-39, -45, -51, -52, -56, -58, -59, -66, -68; LR-HPV, low-risk human papillomavirus,
including types HPV-6, -11, -42, -43, -53, -73, -81, -82, -83.

worse was 40%, 33.33%, 7.14%, 7.14%, respectively
(Figure 3).

Discussion

Our study revealed that there were statistically significant
differences between pregnant and non-pregnant women
regarding the overall, single-type, multiple type, HR-
HPV, and LR-HPV prevalence. The five most prevalent
HPV genotypes among pregnant women were HPV-52,
-16, -58, -53, and -51, while the five most prevalent
HPV genotypes among non-pregnant women were HPV-

52, -81, -51, -68, and -16 in China. Furthermore, HPV-16
had the second highest prevalence in pregnant women, and
the fifth highest prevalence in non-pregnant women. In
addition to being associated with an increased risk of
cervical cancer, HPV-16 may be associated with adverse
pregnancy outcomes,”' which underscores the importance
of monitoring of HPV infection in pregnant women.

Our previous research revealed the distribution of HPV
genotypes among women in China.® The most prevalent
HPV genotypes, in order of decreasing frequency, were
HPV-16, -52, -58, -43, -18, -53, -33, and -51. In women
with NILM or LSIL, the most prevalent genotype was
HPV-52. The results of this study confirm the universal
contribution of the eight most common HPV types (-16,
-18, -31, -33, -35, -45, -52, and -58) to invasive cervical
cancer and the predominant role of types 16, -18, and -45
in cervical adenocarcinoma.” The incidence of HSIL
increases with age. In younger women, the most prevalent
HPV genotype was HPV-52, while in older women, the
most prevalent genotype was HPV-16, which is the geno-
type with the highest cancer risk.® Little is known about
the relative distribution of HPV genotypes among preg-
nant and non-pregnant women in China; while the results
countries  are

conducted in  other

9,10,14,22

of studies
inconsistent.

Previous studies had shown an increasing risk of
HSIL with increasing age.®*® This study found statis-
tically significant differences in the prevalence of HPV
infection according to pregnancy status in women aged
>35 years. This result may be related to increasing
susceptibility to infection with increasing age. In
unscreened populations, the peak risk of invasive cer-
vical cancer occurs earlier than for most other adult
cancers, peaking or reaching a plateau between 35 and
55 years of age.”* The prevalence of HPV infection in
this study reflects this trend. Notably, among women
aged 25-29 years, the prevalence of HPV did differ
significantly according to pregnancy status, except with
single-type HPV infection; among women aged 30-34
years the prevalence of HPV infection did differ sig-
nificantly according to pregnancy status except with
LR-HPV genotypes; among women aged >35 years
the prevalence of HR-HPV and LR-HPV genotypes
differed significantly according to pregnancy status;
while among woman aged <35 years, the prevalence
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Table 4 Distribution of Different HR-HPV Genotypes According to Cytological Diagnosis in Women with Pregnant or Non-Pregnant.

(N=2154)
Variate Pregnant Women (n=1077) Non-Pregnant Women (n=1077)
NILM/ASC-US/LSIL >HSIL® P value | NILM/ASC-US/LSIL >HSIL? P value
(n=1064) (n=13) (n=1068) (n=9)

HPV 23.5% (250) 84.6% (1) <0.001 14.2% (152) 77.8% (7) <0.001
Single-type infection® 15.7% (167) 53.8% (7) <0.001 11.4% (121) 44.4% (4) 0.010
Multi-type infections® | 7.8% (83) 30.8% (4) 0.012 3.0% (32) 22.2% (2) 0.030

HR-HPV 19.5% (207) 84.6% (1) <0.001 I1.19% (119) 77.8% (7) <0.001
HPVIé 3.1% (33) 38.5% (5) <0.001 1.2% (12) 22.2% (2) 0.005
HPVI8 1.9% (20) 7.7% (1) 0.227 0.6% (5) 11.1% (1) 0.049
HPV3I 0.5% (5) 7.7% (1) 0.070 0.3% (3) 22.2% (2) 0.001
HPV33 1.1% (12) 7.7% (1) 0.147 0.4% (4) 11.1% (1) 0.041
HPV52 6.0% (64) 7.7% (1) 0.557 3.5% (37) 22.2% (2) 0.039
HPV58 2.4% (26) 15.4% (2) 0.043 1.2% (12) 22.2% (2) 0.005

Other Types® 9.4% (100) 23.1% (3) 0.233 6.4% (68) 11.1% (1) 0.450

Notes: *High grade squamous intraepithelial lesion or worse; ®suffer from a single human papillomavirus genotype infection; “suffer from at least two or more genotypes of
human papillomavirus infection; %including types HPV-35, -39, -45, -51, -56, -59, -66, -68.

Abbreviations: HR-HPV, high-risk human papillomavirus, including types HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, -66, -68; NILM/ASC-US/LSIL, negative
for intraepithelial lesion or malignancy/atypical squamous cells of undetermined significance/low-grade squamous intraepithelial lesions; 2HSIL, high grade squamous

intraepithelial lesion or worse.

of HR-HPV infection differed significantly by preg-
nancy status. A previous meta-analysis revealed that
pregnant women younger than 25 years were more
likely to contract HPV.?> The tendency of differences
in HR-HPV prevalence to be greater than differences in
LR-HPV prevalence according to pregnancy status gra-
dually became less marked after 38 years of age.”® In
the pregnant women, the genotype with the highest
prevalence in those aged =35 years was HPV-56,
whereas, in the other age groups, HPV-52 was the
most prevalent genotype. In the non-pregnant women,
HPV-52 was the first or second most prevalent geno-
type in every age group. Among all the patients with
abnormal cytology, the most frequent HPV genotype
was HPV-16, as was reported previously.?’
Additionally, in patients infected with HPV-16, the
majority of lesions were >HSIL.

Limitations
Our research still have some limitations: it was not
a prospective study and we did not collect HPV data

on pregnant women before pregnancy, so some preg-
nant women may have acquired the HPV infection
before pregnancy. Most of the participants were from
southern China, and so they may not be representative
of the entire population of women in China.

Conclusion
HPV infection rates in pregnant and non-pregnant
women showed statistically significant differences,
which were age- and genotype-dependent. Pregnant
women need to be closely monitored for HPV infec-
tion, especially those aged >35 years or HPV16 posi-
tive, so that prompt clinical interventions can be
undertaken postpartum unless there is a suspicion of
that

Further studies with larger sample sizes are needed

malignancy necessitates earlier intervention.
to compare HPV prevalence between pregnant and
non-pregnant women aged <25 years, and to explore
the pattern of HPV infections during the gestational

period.
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Figure 3 Cervical cytologic pathology in pregnant and non-pregnant women with different genotypes of HPV infection.
Notes: (A) Cervical cytologic pathology in pregnant women with different genotypes; (B) cervical cytologic pathology in non-pregnant women with different genotypes.
Abbreviations: NILM, intraepithelial lesion or malignancy; LSIL, low-grade squamous intraepithelial lesion; ASC-US, atypical squamous cells of undetermined significance;

2HSIL, high grade squamous intraepithelial lesion or worse.

Abbreviations

ASC-US, atypical squamous cells of undetermined signif-
icance; CIN, cervical intraepithelial neoplasia; HR-HPYV,
high-risk human papillomavirus; HSIL, high-grade squa-
mous intraepithelial lesion; LEEP, loop electrosurgical
excision procedure; LR-HPV, low-risk HPV; LSIL, low-
grade squamous intraepithelial lesion; NILM, intraepithe-
lial lesion or malignancy; PCR-RDB, polymerase chain
reaction - reverse dot blot; TCT, tested liquid-based thin-
layer cytology; AGC, atypical glandular cells; ASC-H,
atypical squamous cells-cannot exclude high-grade squa-
mous intraepithelial lesion.
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