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Objective: To study the correlation between High-Risk Human Papillomavirus 
(HR-HPV) infection and vaginal microecological abnormalities, and to 
investigate the role of vaginal flora in HR-HPV infection. 

Methods: A total of 122 HR-HPV-infected patients with negative cervical 
cytology, who visited the gynaecology clinic of Beijing Ditan Hospital affiliated 
with Capital Medical University from June 2023 to June 2024, were set as 
the HR-HPV (+) group. Meanwhile, 94 HPV-negative and cervical cytology-
negative women who were examined during the same period were set as the 
HR-HPV (-) group. The infection rates of Bacterial Vaginosis (BV), Vulvovaginal 
Candidiasis (VVC), and Trichomonal Vaginitis (TV) were compared between 
the two groups. 

Results: The BV infection rate in the HR-HPV (+) group (15.57%, 19/122) was 
higher than that in the HR-HPV (-) group (7.45%, 7/94, x2= 3.312, p>0.05). 
The VVC infection rate in the HR-HPV (+) group (10.66%, 13/122) was not 
statistically significant different from that in the HR-HPV (-) group (8.51%, 8/94, 
x2 =0.598, P>0.05). The TV infection rate in the HR-HPV (+) group was 2.46% 
(3/122), slightly higher than in the HR-HPV (-) group (0/94), but the difference 
was not statistically significant (p=0.259, p>0.05). Conclusion: BV, VVC, and 
TV may not be related to HR-HPV infection.
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INTRODUCTION

Persistent infection with High-Risk Human Papillomavirus 
(HR-HPV) is the main cause of cervical cancer. The relationship 
between vaginal microecological abnormalities and HR-
HPV infection has gradually gain attention from the public. 
The vaginal micro-environment is composed of the vaginal 
microbiota, vaginal anatomical structure, immune defence 
mechanisms, and endocrine regulatory factors [1]. Majority 
of healthy premenopausal women, the vaginal microbiota is 
dominated by lactobacilli, which create a low pH environment 
by producing lactic acid, hydrogen peroxide, and bacteriocins [2-
4]. Lactobacilli, with their strong adhesion properties, can tightly 
adhere to the vaginal epithelium and activate the complement 
system and local immune response, thereby protecting the vagina 
from colonization by pathogenic microorganisms [5]. Currently, 
abnormalities of vaginal micro-environment are considered to 
be potentially related to the acquisition, reactivation, or delayed 
clearance of HPV infection, as well as the severity of cervical 
lesions. This study retrospectively analyzes the data of patients 
aged 18 years-60 years old who visited the gynecology outpatient 
clinic of Hospital Ditan in Beijing, Capital Medical University, 
from June 2023 to June 2024, and underwent both HR-HPV 
testing and vaginal microecological testing, to investigate the 
correlation between vaginal microecological abnormalities and 
HR-HPV infection.

MATERIALS AND METHOD
Data source 
Retrospective analysis of clinical data from women aged 18 
years-60 years old who visited the gynaecology outpatient clinic 
of Hospital Ditan in Beijing, Capital Medical University, from 
June 2023 to June 2024, and underwent HR-HPV testing (using 
the Aptima HPV and Aptima HPV-GT tests) and vaginal 
microecological testing (using the Pentaplex enzyme method). 

Inclusion criteria
History of sexual activity, no antibiotic use in the past week; no 
sexual activity, vaginal douching, or medication application within 
the past 72 hours; not in menstruation, pregnancy, or lactation 
period; no history of cervical surgery or total hysterectomy; 
no immune system diseases or history of pelvic radiotherapy or 
chemotherapy. All participants underwent HPV testing, liquid-
based cytology, and vaginal microecological testing.



2 −

©Oncology and Radiotherapy 18(8) 2024: 001-004

Evaluation methodologies 
HPV DNA testing: 

Collect cervical exfoliated cells by rotating the sample brush 
clockwise five times at the cervix and place them in a preservation 
solution. PCR-reverse dot blot hybridization is used to detect 15 
high-risk HPV types (HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 66, 68, 82) and 2 low-risk types (HPV6, 11).

Diagnosis of vaginal infectious diseases: 

The diagnostic criteria for Bacterial Vaginosis (BV), Vulvovaginal 
Candidiasis (VVC), and Trichomonal Vaginitis (TV) are 
referenced from Gynaecology and Obstetrics (9th edition).

Pathogen detection in vaginal secretions: 

Using 0.9% sodium chloride solution for wet mount microscopy 
to observe the presence of trichomonads in the secretions under 
low magnification. Wet mount and Gram stain methods are used 
to examine the presence of budding spores or pseudohyphae in 
the secretions under oil immersion microscopy. BV diagnosis is 
based on a Nugent score ≥ 7.

Cervical TCT testing: 

Cervical exfoliated cell specimens are processed using the Thin 
Prep®2000 system, and the results are classified according to the 
2001 TBS system.

Data analysis
Statistical analysis was performed using SPSS 27.0 software. All 
data are presented as mean ± standard deviation (mean ± SEM), 
median and interquartile range [median (Q1, Q3)], or percentage. 
The x² test was used for comparisons of qualitative data between 
groups, and Fisher's exact test was used when the sample size was 
small. Quantitative data were analysed for normality. For normally 

distributed quantitative data, intergroup comparisons were made 
using the t-test; for non-normally distributed quantitative data, 
intergroup comparisons were made using non-parametric tests. A 
p-value of <0.05 was considered statistically significant.

RESULTS
A total of 122 patients with HR-HPV infection and negative 
cervical liquid-based cytology were classified as the HR-HPV (+) 
group, and 94 HPV-negative and cytology-negative women who 
were examined during the same period were classified as the HR-
HPV (-) group. A normality test was performed on the ages of 
the 2 groups. The age distribution in the HR-HPV (+) group was 
non-normal (p=0.004), and the age distribution in the HR-HPV 
(-) group was also non-normal (p=0.011). A non-parametric test 
for two independent samples was used for comparison. The age of 
the HR-HPV (+) group was 39.5 (33.00, 49.25) years (range 20 
years-60 years), significantly higher than the HR-HPV (-) group 
age of 36.50 (30.00, 43.25) years (range 23 years-59 years). The 
difference in age between the 2 groups was statistically significant 
(p=0.013, p<0.05).

Correlation between HR-HPV infection and BV, 
VVC, TV
The BV infection rate in the HR-HPV (+) group was 15.57% 
(19/122), higher than that in the HR-HPV (-) group (7.45%, 
7/94), but the difference was not statistically significant (x²=0.069, 
p>0.05). The VVC infection rate in the HR-HPV (+) group was 
10.66% (13/122), compared to 8.51% (8/94) in the HR-HPV 
(-) group, with no statistically significant difference (x²=0.598, 
p>0.05). The TV infection rate in the HR-HPV (+) group 
was 2.46% (3/122), compared to 0% (0/94) in the HR-HPV 
(-) group, with no statistically significant difference (p=0.259, 
p>0.05) (Table 1).

Tab. 1. Comparison of the incidence 
rates of various microecological dis-
eases between HR-HPV (+) group and 
HR-HPV (-) group

Groups Number 
of Cases

BV VVC TV

Number 
of Cases

Percentage 
(%)

Number 
of Cases

Percentage 
(%)

Number 
of Cases

Percentage 
(%)

HR-HPV (+) 122 19 15.57 13 10.66 6 4.92

HR-HPV (-) 94 7 7.45 8 8.51 0 0

x2 value -  3.312 0.278 0

P-value  - 0.069 0.598 0.259

HR-HPV, High-Risk Human Papillomavirus, Bacterial Vaginitis (BV), Vulvovaginal Candidiasis (VVC), Trichomo-
nal Vaginitis (TV)

DISCUSSION
Recent studies suggest that vaginal microecological disorders may 
be associated with the occurrence and development of high-risk 
HPV infections and cervical lesions. When the vaginal micro-
ecosystem is disrupted or abnormal, it can easily cause reproduc-
tive tract inflammation. Long-term recurrent reproductive tract 
inflammation may lead to HPV infection or persistent infection, 
resulting in cervical cancer development [6-10]. When the num-
ber of Lactobacilli spp. in the vagina decreases, Gardnerella spp. or 
other anaerobic bacteria can proliferate, leading to BV [6]. 

There are many studies shown on the relationship between BV 
and HR-HPV infection. Many studies have shown that in BV 
patients, decrease in Lactobacilli spp. and increase in Gardnerella 
spp. and Prevotella spp., will enhances the risk of HR-HPV infec-

tion [11-14]. Liu et al. found that BV is associated with HPV in a 
study of 4290 patients [15]. However, other study by Castle et al., 
suggests that BV is not associated with HR-HPV [16]. Our study 
indicates that the incidence of BV in 122 HR-HPV (+) patients 
is higher than in HR-HPV (-) patients, but the results show no 
relationship between BV and HR-HPV infection.

VVC is vulvovaginitis caused by opportunistic pathogenic fungi, 
producing invasive proteases that increase tissue permeability, 
leading to the disruption of vaginal and cervical epithelial cells. 
Several studies suggest that VVC may increase the risk of high-
risk HPV infection, and HR-HPV (+) patients with VVC have 
a much lower HPV clearance rate than those without infection 
[17-20]. However, some studies show no significant association 
between VVC and high-risk HPV infection [21, 22]. Yang Jin et 
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al. conducted a study from patients for one year and found that 
VVC could increase the risk of HR HPV infection, with the HPV 
clearance rate in VVC and refractory VVC patients being much 
lower than in those without infection [23]. Our study shows that 
the incidence of VVC in 122 HR-HPV (+) patients is higher than 
in HR-HPV (-) patients, but the results suggest that VVC has no 
significant relationship to HR-HPV infection.

TV is caused by Trichomonas vaginalis, which the bacteria destroy 
vaginal epithelial cells by consuming intracellular glycogen and in-
hibiting lactobacilli growth. Thus, it leads to significantly reduce 
in hydrogen peroxide and lactic acid levels, and raise in vaginal 
pH [6]. The correlation between TV and high-risk HPV infec-
tion remains controversial. Yang Jin et al. found no significant cor-
relation between TV and HR HPV infection in a study of 2960 
women [23]. However, Li et al. suggested that trichomonads dam-
age the vaginal and cervical mucosa, increase the susceptibility to 
HR HPV and promotes persistent infection [24]. Lazenby et al. 
found that the detection rate of HR HPV was significantly higher 
in TV-infected patients than in non-TV-infected patients, prov-
ing a correlation between TV and HR HPV, with TV-infected 
patients having a 6.5 times higher rate of HPV-16 infection [25]. 
Our study shows that the incidence of TV in 122 HR-HPV (+) 
patients is higher than in HR-HPV (-) patients, but the results 
found no significant correlation between TV and HR-HPV in-
fection.

CONCLUSION
This study indicates that the incidence rates of BV, VVC, and TV 
in 122 HR-HPV (+) patients are higher than in HR-HPV (-) pa-
tients, but the results suggest that BV, VVC, and TV are not relat-
ed to HR-HPV infection. This may be due to the small number of 
cases included, but other studies suggest that differences in disease 
detection methods could lead to different sensitivities, affecting 
the outcome of results and correlation studies. Therefore, further 

research with larger sample sizes and different detection methods 
is needed to determine the role of BV, VVC, and TV in HPV in-
fection as well as the carcinogenesis of those diseases.

FUNDING
This work was supported by the University of Cyberjaya un-
der University Research Grant Scheme (DVC(R&I)/RMU/
URGS/2023_007).

AUTHORS’ CONTRIBUTIONS
• RongXu Li: Data curation, Data analysis, Writing –

Original draft. 

• FuChuan Wang: Resources, Validation, Writing - Origi-
nal draft. 

• Phei Er Kee: Validation, Writing – Review and editing. 

• Kai Bin Liew: Conceptualization, Supervision, Writing
– Review and editing. 

DECLARATION OF CONFLICT OF INTEREST 
The authors have no conflict of interests to declare that are rel-
evant to the content of this article.

DATA AVAILABILITY STATEMENT 
All data generated or analysed during this study are included in 
this published article.

ETHICS APPROVAL AND CONSENT TO PAR-
TICIPATE 
This research was approved by the Ethics Committee of Beijing 
Ditan Hospital, Capital Medical University (2020-017). 



4 −

©Oncology and Radiotherapy 18(8) 2024: 001-004

1. Zhonghua Fu, Chan Ke, Za Zhi. Expert Consensus on the Clinical Ap-
plication of Vaginal Microecological Evaluation. Chin J Obstet Gynecol.
2016;51:721-723.

2. Prieto D, Pla J. Distinct stages during colonization of the mouse gastroin-
testinal tract by Candida albicans. Front Microbiol. 2015;6:792.

3. Borgdorff H, Tsivtsivadze E, Verhelst R,. Lactobacillus-dominated cervico-
vaginal microbiota associated with reduced HIV/STI prevalence and geni-
tal HIV viral load in African women. ISME J. 2014;8:1781-1793.

4. Chehoud C, Stieh DJ, Bailey AG,. Associations of the vaginal microbiota
with HIV infection, bacterial vaginosis, and demographic factors. AIDS.
2017;31:895-904.

5. Petricevic L, Domig KJ, Nierscher FJ,. Characterisation of the vagi-
nal Lactobacillus microbiota associated with preterm delivery. Sci Rep.
2014;4:5136.

6. Xie X, Kong B, Duan T. Obstetrics and Gynecology. 9th ed. Beijing: Peo-
ple’s Medical Publishing House; 2018:238-245, 401.

7. Mitra A, MacIntyre DA, Marchesi JR,. The vaginal microbiota, human pap-
illomavirus infection, and cervical intraepithelial neoplasia: what do we
know and where are we going next? Microbiome. 2016;4(1):58.

8. Dareng EO, Ma B, Famooto AO,. Prevalent high-risk HPV infection and
vaginal microbiota in Nigerian women. Epidemiol Infect. 2016;144:123-
137.

9. Lee JE, Lee S, Lee H,. Association of the vaginal microbiota with human
papillomavirus infection in a Korean twin cohort. PLoS One. 2013;8:63514.

10. Guo YL, You K, Qiao J,. Bacterial vaginosis is conducive to the persis-
tence of HPV infection. Int J STD AIDS. 2012;23:581-584.

11. Jun H, Yin C, Wang J. Relationship between vaginal microecological
changes and oncogene E6/E7 and high-risk human papillomavirus infec-
tion. J Obstet Gynaecol. 2023;43:2161349.

12. Cao X, Zhang H. Analysis of the correlation between high-risk HPV in-
fection and vaginal microecological environment. Chin J Health Preserv.
2024;42:46-49.

13. Wang W, Zhang XH, Li M, Hao CH, Liang HP. Association between vaginal 
infections and the types and viral loads of human papillomavirus: a clinical 
study based on 4,449 cases of gynecologic outpatients. Can J Infect Dis
Med Microbiol. 2020;2020:9172908.

14. Liu M, Chen H. Correlation between high-risk human papillomavirus infec-
tion and changes in the vaginal microenvironment. China Pract Med J.
2021;48:1-4.

15. Liu J, Liu W, Liu Y,. Prevalence of microorganisms co-infections in human 
papillomaviruses infected women in Northern China. Arch Gynecol Obstet. 
2016;293:595-602.

16. Castle P, Hillier S, Rabe L,. An association of cervical inflammation with 
high-grade cervical neoplasia in women infected with oncogenic human
papillomavirus (HPV). Cancer Epidemiol Biomarkers Prev. 2001;10:1021-
1027.

17. Li L, Wang Y, Wu J. Study on the correlation between vaginal environment, 
vaginal pathogen infectious diseases, and high-risk HPV infection. Lab
Med Clin. 2023;20:93-96.

18. Zhang D, Liu X, Guo R,. Study on the correlation between various vaginal 
microecological abnormalities and high-risk human papillomavirus infec-
tion. Pract Gynecol Endocrinol Electron J. 2020;7:71-72.

19. Mao L, Shi X, Xu F. Relationship between changes in the vaginal micro-
environment and IL-10 levels with high-risk HPV infection. China Mod Dr.
2020;58:1-5.

20. Zhang X, Li Q, Liu L,. Relationship between vaginal microecology, high-
risk HPV infection, and cervical lesions. Matern Child Health Care China.
2018;33:1739-1741.

21. Gan M, He D, Liu J. Analysis of high-risk HPV infection in 106 cases of
cervical lesions. J Qiqihar Med Coll. 2016;37:1335-1336.

22. Liu X, Zhang Q, Ma N. Correlation between high-risk human papillomavi-
rus infection and abnormal vaginal microbiota in 1660 reproductive-age
women. J China Med Univ. 2021;50:1026-1030.

23. Yang J, Chen H, Li Z,. The correlation between lower genital tract infec-
tions and high-risk HPV infection and outcomes of cervical lesions. Chin J 
Obstet Gynecol. 2014;49:222-223.

24. Li D, Hao M. Analysis of vaginal microecological balance and high-risk
HPV infection. Chin J Microecol. 2016;28:594-597.

25. Lazenby GB, Taylor PT, Badman BS,. An association between Trichomon-
as vaginalis and high-risk human papillomavirus in rural Tanzanian women 
undergoing cervical cancer screening. Clin Ther. 2014;36:38-45.

RE
FE

RE
N

CE
S

https://pubmed.ncbi.nlm.nih.gov/27788735/
https://pubmed.ncbi.nlm.nih.gov/27788735/
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00792/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00792/full
https://academic.oup.com/ismej/article-abstract/8/9/1781/7582475
https://academic.oup.com/ismej/article-abstract/8/9/1781/7582475
https://academic.oup.com/ismej/article-abstract/8/9/1781/7582475
https://journals.lww.com/aidsonline/FullText/2017/04240/Associations_of_the_vaginal_microbiota_with_HIV.3.aspx
https://journals.lww.com/aidsonline/FullText/2017/04240/Associations_of_the_vaginal_microbiota_with_HIV.3.aspx
https://www.nature.com/articles/srep05136
https://www.nature.com/articles/srep05136
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC225702/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC225702/
https://link.springer.com/article/10.1186/s40168-016-0203-0
https://link.springer.com/article/10.1186/s40168-016-0203-0
https://link.springer.com/article/10.1186/s40168-016-0203-0
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/prevalent-highrisk-hpv-infection-and-vaginal-microbiota-in-nigerian-women/91D43D72DC34B9EAF0D7F4D3F845E60B
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/prevalent-highrisk-hpv-infection-and-vaginal-microbiota-in-nigerian-women/91D43D72DC34B9EAF0D7F4D3F845E60B
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/prevalent-highrisk-hpv-infection-and-vaginal-microbiota-in-nigerian-women/91D43D72DC34B9EAF0D7F4D3F845E60B
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/prevalent-highrisk-hpv-infection-and-vaginal-microbiota-in-nigerian-women/91D43D72DC34B9EAF0D7F4D3F845E60B
https://journals.sagepub.com/doi/abs/10.1258/ijsa.2012.011342
https://journals.sagepub.com/doi/abs/10.1258/ijsa.2012.011342
https://www.tandfonline.com/doi/abs/10.1080/01443615.2022.2161349
https://www.tandfonline.com/doi/abs/10.1080/01443615.2022.2161349
https://www.tandfonline.com/doi/abs/10.1080/01443615.2022.2161349
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://onlinelibrary.wiley.com/doi/abs/10.1155/2020/9172908
https://onlinelibrary.wiley.com/doi/abs/10.1155/2020/9172908
https://onlinelibrary.wiley.com/doi/abs/10.1155/2020/9172908
https://link.springer.com/article/10.1007/s12088-024-01369-5
https://link.springer.com/article/10.1007/s12088-024-01369-5
https://link.springer.com/article/10.1007/s00404-015-3826-7
https://link.springer.com/article/10.1007/s00404-015-3826-7
https://aacrjournals.org/cebp/article-abstract/10/10/1021/252606
https://aacrjournals.org/cebp/article-abstract/10/10/1021/252606
https://aacrjournals.org/cebp/article-abstract/10/10/1021/252606
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930421/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6930421/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10267365/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10267365/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10267365/
https://www.sciencedirect.com/science/article/pii/S1028455920302096
https://www.sciencedirect.com/science/article/pii/S1028455920302096
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8507010/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8507010/
https://www.sciencedirect.com/science/article/pii/S2590097822000222
https://www.sciencedirect.com/science/article/pii/S2590097822000222
https://www.sciencedirect.com/science/article/pii/S2590097822000222
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0178033
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0178033
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://onlinelibrary.wiley.com/doi/abs/10.1155/2022/3620232
https://www.sciencedirect.com/science/article/pii/S0149291813011089
https://www.sciencedirect.com/science/article/pii/S0149291813011089
https://www.sciencedirect.com/science/article/pii/S0149291813011089

