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s u m m a r y

Background: Ureaplasma parvum (U. parvum) is generally regarded as innocuous, and studies focusing on 
variations in pathogenicity among U. parvum serovars are inadequate. We elucidated the variations in the 
pathogenicity of U. parvum serovars in promoting human papillomavirus (HPV) infection and cervical in
traepithelial neoplasia (CIN).
Methods: This cross-sectional study used baseline data from a Chinese multicenter prospective cohort of 
women of childbearing age undergoing routine cervical cancer screening. We employed multivariate lo
gistic regression analysis to estimate the pathogenic effects of specific U. parvum serovars on HPV infection 
and CIN. Causal mediation analysis was performed to ascertain the direct effects of specific U. parvum 
serovars on CIN and their indirect implications via HPV infection.
Findings: The final data analysis encompassed 7058 participants. Upon adjusting for confounding factors, a 
positive association was observed between U. parvum serovars 1, 3, and 6 and HPV infection (OR 1.53, 95%CI 
1.15−2.03; OR 1.31, 95%CI 1.06−1.64; OR 2.34, 95%CI 1.90−2.87); however, only participants with U. parvum 
serovar 6 showed an increased risk of CIN (OR 1.90, 95%CI 1.19−3.02). No substantial correlation was ob
served between U. parvum serovar 14 and HPV or CIN incidence. HPV infection potentially mediates the 
influence of U. parvum serovar 6 on CIN, with a mediation proportion of 76.66%.
Interpretations: Our findings suggest that different U. parvum serovars vary in pathogenicity regarding HPV 
and CIN. Early detection of specific U. parvum serovars, such as U. parvum serovar 6, in HPV-infected in
dividuals may enable early intervention therapies and reduce the risk of CIN development.
© 2024 The Authors. Published by Elsevier Ltd on behalf of The British Infection Association. This is an open 

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ureaplasma spp. has been formally classified into 2 distinct spe
cies, Ureaplasma urealyticum (U. urealyticum) and Ureaplasma 
parvum (U. parvum).1 Both species have been associated with human 
infections.2,3 Ureaplasma spp. have been associated with a variety of 
adverse outcomes, including spontaneous abortion and premature 
birth.4 Given the high detection rate of U. parvum in asymptomatic 
women, it may be a regular component of the female genital tract’s 
flora.1,5–7 The European guideline editorial board of sexually trans
mitted infections (STIs) issued a statement suggesting that routine 

testing and treatment for U. parvum may not provide significant 
benefits.8 U. parvum can be further divided into four serovars, spe
cifically serovars 1, 3, 6, and 14, based on its genetic variations.9,10

Initial findings suggest U. parvum may be largely harmless; however, 
it is crucial to understand that the pathogenicity of its four identified 
serovars may differ.

High-risk genotypes of human papillomavirus (HPV) are known 
to be the primary cause of cervical cancer and its precursor lesions, 
cervical intraepithelial neoplasia (CIN).11 However, studies in
vestigating the connection between U. parvum and HPV infections 
have yielded inconclusive results, leaving the nature of their re
lationship ambiguous. Notably, these investigations failed to account 
for the confounding effects of other genitourinary pathogens and the 
pathogenic heterogeneity between U. parvum serovars.12,13 Research 
evaluating the correlation between various serovars of U. parvum, 
HPV infection, and the incidence of CIN is currently insufficient.

In our study, we used the baseline data from the Chinese 
Association for cLinical Microbiome 2004 (CALM 2004) project, a 
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multicenter prospective cohort study that comprised women in 
China who had undergone routine cervical cancer screening. Our 
primary objective was to investigate the correlation between varying 
serovars of U. parvum, HPV infection, and CIN. 

Methods 

Study population 

For this cross-sectional study, we utilized the baseline data from 
the CALM 2004 project (2020.11–2022.10). CALM 2004, an ongoing 
prospective cohort study of 42 centers aimed at investigating the 
microecology of the reproductive tract in Chinese women of re
productive age and identifying key factors influencing the regression 
of HPV infection. The study design has been previously described.14  

Table S2 outlines the inclusion, exclusion, and elimination criteria 
for the CALM 2004 project. We recorded basic information and 
conducted genital tract pathogen tests on sexually experienced 
women aged 18−50 years, who were normally screened for cervical 
cancer at the outset of study. 

Prior to initiation, the study was registered (https://clinicaltrials. 
gov, NCT04694495) and received approval from the ZhuJiang 
Hospital of Southern Medical University (NO.2020-KY-071–01) and 
all participating subcenters. 

Sample collection 

We collected two main types of samples - vaginal secretions and 
cervical exfoliated cells. A sterile disposable swab was used to gather 
vaginal secretion samples from the posterior fornix while in
dividuals were in the lithotomy position. These samples were mainly 
used to evaluate Nugent and Donders scores. Cervical exfoliated cells 
were collected with a specialized cervical cytology brush (Hybribio, 
Guangdong, China) for the identification of HPV types, detection of 
various STIs, and ThinPrep Cytologic Tests. All samples were col
lected by qualified clinicians. 

Ascertainment of exposures and outcomes 

Detection of U. parvum serovars was performed using STIs de
tection kit (Hybribio, Guangdong, China), adhering to the manu
facturer’s instructions.15,16 A specific multi-banded antigen (MBA) 
based nested polymerase chain reaction (PCR) for serotyping U. 
parvum and U. urealyticum. The specific probe was used to differ
entiate U. parvum serovar 1, 3, 6, or 14. Table S3 lists the primer and 
probe sequences for each serovar. Initially, 0.5−1.0 mL of cell pre
servation solution, containing cervical cells, was centrifuged at 
7000 g for 5 min with the supernatant subsequently discarded. 
Subsequently, 0.5 mL of cell preservation solution was added, the 
cells were centrifuged at 7000 g for 1 min, and the supernatant was 
disposed of, ensuring minimal moisture residue. Each sample was 
subsequently treated with 50 μL of cell lysate, and the cell re
suspension was violently agitated and boiled for 10 min. The su
pernatant was preserved after centrifugation at 7000 g for 10 min. A 
volume of 3.0 μL of the extracted DNA was employed as the template 
for the PCR amplification. DNA fragments from U. parvum were 
subsequently amplified by PCR. The amplified DNA was hybridized 
with U. parvum serovars using specific probes before the flow- 
through hybridization of amplification products with nylon mem
branes tagged with probes on a flow-through hybridization platform 
(Hybribio, Guangdong, China). The results were analyzed using a 
chemical color development technique. 

HPV genotypes were identified using the HPV GenoArray diag
nostic kit (Hybribio, Guangdong, China) in accordance with the 
manufacturer’s instructions, as previously described.17 The results 
were determined using a chemical color development technique. 

High-risk HPV infection was characterized by any infection with HPV 
16, 18, 31, 33, 35, 39, 45, 51, 53, 56, 58, 59 or 68,18 whereas low-risk 
HPV infection corresponded to any infection with HPV 63, 66, 6, 11, 
42, 43, 44 or CP8304.19 

In adherence to the American Society for Colposcopy and Cervical 
Pathology (ASCCP) guidelines,20 a colposcopy biopsy was re
commended upon detection of either HPV16 or 18. Additional cy
tology was conducted for the 12 other types of high-risk HPV 
genotypes. If the findings showed atypical squamous cells of un
determined significance (ASC-US) or higher degree, an additional 
referral for a colposcopy biopsy was issued. The diagnosis of CIN was 
based on the results from the colposcopy histopathological biopsy. 

Assessment of covariates 

The baseline questionnaire collected self-reported data on socio- 
economic variables such as age, body mass index (BMI), ethnicity, 
educational level, methods of contraception, number of sexual 
partners, and counts of pregnancies and deliveries. Ethnicity was 
classified into either Han Chinese or other minority groups. 
Educational level was segmented into below undergraduate level, 
and undergraduate level or above. The four categories of contra
ception included none, intrauterine device, oral contraceptive, and 
condom use. The number of sexual partners was divided into two 
categories: 1 or ≥2. Past pregnancies and births were categorized 
into four distinct groups, which included 0 (never had a child or 
birth), 1 (one pregnancy or birth), 2 (two pregnancies or births), or 
≥3 (three or more pregnancies or births). 

In addition to the above, screenings for other reproductive tract 
infections were conducted. Test for Neisseria gonorrhoeae (N. gonor
rhoeae), U. urealyticum, Mycoplasma hominis (M. hominis), 
Mycoplasma genitalium (M. genitalium), Herpes simplex virus type 2 
(HSV-2), and Chlamydia trachomatis (C. trachomatis) was performed 
using similar methods as those for the U. parvum serovars, em
ploying the STIs detection kit (Hybribio, Guangdong, China). 
Trichomonas vaginalis (T. vaginalis) infections were diagnosed by 
wet-mount microscopy.21 Fungi were identified by the wet mount 
microscopy and culture method,21 with positivity defined as detec
tion by both methods. Bacterial vaginosis (BV) was diagnosed using 
Nugent Scores, a gram stain grading system developed by Nugent,22 

with a score of ≥7 defined as positive for BV.23,24 We also evaluated 
and diagnosed of aerobic vaginitis (AV) using the Donders score,25 

with a Donders score of ≥3, indicating a positive result for AV.26 

Statistical analyses 

All data were analyzed with R (http://www.R-project.org; version 
4.2.0) and EmpowerStats (http://www.empowerstats.com, X&Y 
Solutions, Inc. Boston, MA). We characterized continuous data using 
mean ± standard deviation and categorical data using frequencies 
and percentages. Chi-squared tests with two tails were implemented 
to compare proportions, whereas Student’s t-tests analyzed con
tinuous variables. We performed three logistic regression models to 
assess the relationship between U. parvum serovars, HPV infection, 
and CIN. In Model 1, no covariate adjustments were performed. 
Model 2 incorporated adjustments based on demographic factors 
such as age, BMI, and ethnicity. Consequently, Model 3 was adjusted 
for demographic factors, including Model 2 plus education level, 
methods of contraception, number of sexual partners, pregnancies 
and deliveries, and other genital pathogens that were found to be 
associated with HPV and CIN based on the univariate analysis (P 
< 0.1). 

Additionally, for variables demonstrating significant associations 
with both HPV and CIN, a causal mediation analysis was conducted 
to ascertain the relationship between U. parvum serovars, HPV, and 
CIN.27 
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Several sensitivity analyses were conducted to evaluate the 
strength and reliability of our findings. To ensure that the relation
ship between U. parvum serovars, HPV and CIN was not confounded 
by other STIs, we repeated logistics regression analysis on primary 
results among participants who were STIs-free, excluding exposure 
and outcome. A multiple-imputation (MI) analysis, based on five 
replications and a chained equation approach method in the R 
analytical MI procedure,28 was further evaluated to determine 
whether the inclusion of indicator variables for missing data in
troduced bias into our findings. Primary analyses were stratified by 
age (18−30, 30−40 and 40−50 years) and BMI (≤18.5, 18.5−23 and 
≥23). A p-value of < 0.05 was used to determine statistical sig
nificance. 

Results 

Participant characteristic 

Fig. 1 shows the study design. A total of 7072 women met the 
inclusion and exclusion criteria and were thus enrolled in the CALM 
2004 study. Fourteen participants were disqualified owing to in
adequate samples, leaving a cohort of 7058 women for final data 
analysis. Table 1 presents the baseline demographic information of 
the study. U. parvum serovar 1, 3, and 6 were identified in 560 (7.9%), 
1242 (17.6%), and 1132 (16.0%) participants respectively. However, 
only 129 (1.8%) women tested positive for U. parvum serovar 14. 
Individuals who were U. parvum serovar 1 and 6-positive were ty
pically older than those who tested negative. Women who used 
condoms as a contraceptive method were less likely to test positive 
for U. parvum serovars. Furthermore, nulliparous women exhibited a 
higher likelihood of detecting U. parvum serovars 3. 

Furthermore, regarding the co-infection of U. parvum serovars 
with other genital tract pathogens (Table 2), U. urealyticum was less 
likely to co-infect with U. parvum serovars 3 and 6, whereas M. 

hominis showed a higher likelihood of co-infecting with U. parvum 
serovars 1, 3 and 6. HSV-2 and C. trachomatis were more frequently 
co-infected with U. parvum serovars 3 and 14. U. parvum serovar 6 
frequently co-occurred with BV, as indicated by the higher Nugent 
scores in individuals infected with U. parvum serovar 6 than those of 
uninfected individuals. Co-infections among U. parvum serovars 
were uncommon. Specifically, the probability of U. parvum serovars 
1, 3 and 6 co-infecting with each other was much lower than the 
probability of individual infections. Conversely, women who were U. 
parvum serovar 14-positive displayed a higher likelihood of being 
infected with U. parvum serovars 1, 3, and 6 than those who tested 
negative. 

Independent effects of U. parvum serovars on HPV infection and CIN 

Table S4 presents the results of the univariate analysis related to 
HPV infection and CIN. The association between U. parvum serovars 
and both HPV infection and CIN was evaluated using three separate 
multivariate logistic regression models (Table 3). Adjusting for the 
presence of other pathogens revealed a significant increase in the 
likelihood of HPV infection apparent in U. parvum serovars 1, 3, and 
6-positive females, relative to their negative counterparts (Model 3, 
OR 1.53, 95% CI, 1.15−2.03; 1.31, 95%CI 1.06−1.64; 2.34, 1.90−2.97 
respectively). The same tendency was observed in high-risk HPV. 
Only U. parvum serovar 6 was positively associated with low-risk 
HPV when other STIs confounders were adjusted (Model 3, OR 2.49, 
95%CI, 1.79−3.46). Exposure to U. parvum serovars 1, 3, and 14 in
fections failed to demonstrate a significant association with the 
development of CIN, in contrast to non-exposure. U. parvum serovar 
6-positive participants exhibited a 0.90-fold increased likelihood of 
CIN development (Model 3, OR 1.90, 95%CI, 1.19–3.02), as compared 
to U. parvum serovar 6 negative individuals, after controlling for 
other genital tract pathogens. 

Fig. 1. Flow chart of study design. Abbreviations: HPV, Human papillomavirus; hr-HPV, high-risk HPV; lr-HPV, low-risk HPV; CIN, Cervical intraepithelial neoplasia.  
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Causal mediation analyses 

A mediation analysis was carried out to further elucidate the 
extent of interaction between U. parvum serovar 6, HPV infection, 
and CIN development (Fig. 2). Only a minor proportion of CIN cases 
can be directly attributed to U. parvum serovar 6, yet approximately 
76.66% of CIN cases were mediated by U. parvum serovar 6 via HPV 
infection. The direct effect value of U. parvum serovar 6 on CIN de
velopment was 0.010 (P = 0.062), whereas the effect value mediated 
through HPV was 0.031 (P = 0.018). When HPV was considered as 
exposure and U. parvum serovar 6 as the mediator, the mediation 
proportion for U. parvum serovar 6 was approximately 0% (Fig. S1). 

Sensitivity analyses 

Table S5 presents the results of the sensitivity analysis regarding 
the association between U. parvum serovars and HPV and CIN among 
participants who were without STIs, excluding U. parvum serovars 
and HPV (STIs-free). We observed similar trends to the population- 
wide analyses of U. parvum serovar 6 on HPV infection and CIN 
(Model3, OR 2.20, 95%CI 1.62−2.98; 2.05, 95%CI 1.02−4.12 respec
tively). Further causal mediation analyses among STIs-free 

participants show that approximately 89.37% of CIN cases were in
fluenced by U. parvum serovar 6 through HPV (Fig. S2). Alternative 
analytic strategies, including the multiple imputation of missing 
variables, yielded consistent results with population-wide analyses. 
U. parvum serovar 6-positive participants exhibited a 1.27-fold 
greater risk of HPV infection (Model 3, OR 2.27, 95%CI, 1.95−2.63), 
and a 0.94-fold increased likelihood of CIN development (Model 3, 
OR 1.94, 95%CI, 1.30−2.88). However, after MI, it was determined that 
U. parvum serovar 14 exhibited a positive correlation with the im
plementation of CIN (Model 3, OR 2.62, 95%CI, 1.04−6.62) (Table S6). 

Subgroup analyses 

We further investigated the effect of U. parvum serovars infection 
in subgroup defined by age and BMI. U. parvum serovar 6 has a 
significant positive correlation with HPV infection across all age 
groups. However, it only presents a risk factor for CIN in women 
between the ages of 18−30 and 40−50 (OR 3.16, 95%CI, 1.09−12.00; 
OR 2.49, 95%CI, 1.00−6.18 respectively). The impact of U. parvum 
serovar 6 on HPV was comparable among all BMI groups; however, 
only participants with a BMI ≤18.5 exhibited a positive correlation 
between U. parvum serovar 6 and CIN (Tables S7 and S8). 

Discussion 

In our multicenter cross-sectional study, we observed that U. 
parvum serovars 1, 3, and 6 were each associated with HPV infection. 
However, there was no significant correlation between U. parvum 
serovar 14 and HPV infection was observed after adjusted other STIs. 
In further exploring associations with CIN, only U. parvum serovar 6 
was identified as an independent risk factor for CIN development. In 
addition, we examined the relationship among U. parvum serovar 6, 
HPV, and CIN. Notably, U. parvum serovar 6 seemed to influence CIN 
development more frequently through an HPV infection pathway. 
Positive associations of U. parvum serovar 6 with both HPV and CIN 
were identified from STIs-free women in which missing data were 
imputed by MI. 

To date, few studies have investigated the relationship between 
Ureaplasma spp. and HPV infections, and these generally indicate no 
correlation between both infections.29,30 However, a limited number 
of studies have further examined the correlation between U. parvum 
and HPV infections, and considerable variation in the findings 

Table 3 
Association of U. parvum serovars with HPV and CIN.        

HPV lr-HPV hr-HPV CIN  

U. parvum serovar 1     
Model 1a 1.33 (1.08, 1.62) 1.21 (0.85, 1.71) 1.33 (1.07, 1.64) 1.42 (0.83, 2.41) 
Model 2b 1.22 (0.97, 1.53) 1.22 (0.84, 1.78) 1.21 (0.95, 1.54) 1.37 (0.78, 2.42) 
Model 3c 1.53 (1.15, 2.03) 1.39 (0.86, 2.25) 1.50 (1.11, 2.03) 1.62 (0.86, 3.05) 
U. parvum serovar 3     
Model 1a 1.36 (1.18, 1.57) 1.49 (1.18, 1.89) 1.35 (1.16, 1.58) 1.10 (0.72, 1.68) 
Model 2b 1.30 (1.10, 1.53) 1.37 (1.05, 1.79) 1.35 (1.14, 1.61) 0.92 (0.57, 1.47) 
Model 3c 1.31 (1.06, 1.64) 1.37 (0.97, 1.95) 1.30 (1.03, 1.65) 0.71 (0.38, 1.30) 
U. parvum serovar 6     
Model 1a 2.12 (1.84, 2.44) 2.24 (1.79, 2.82) 2.07 (1.79, 2.41) 2.17 (1.49, 3.15) 
Model 2b 2.21 (1.88, 2.58) 2.16 (1.67, 2.80) 2.19 (1.85, 2.59) 2.23 (1.50, 3.32) 
Model 3c 2.34 (1.90, 2.87) 2.49 (1.79, 3.46) 2.31 (1.85, 2.87) 1.90 (1.19, 3.02) 
U. parvum serovar 14     
Model 1a 2.09 (1.45, 3.02) 2.39 (1.37, 4.18) 1.91 (1.28, 2.85) 2.48 (1.06, 5.83) 
Model 2b 1.46 (0.84, 2.53) 0.78 (0.24, 2.53) 1.70 (0.98, 2.94) 2.42 (0.85, 6.87) 
Model 3c 1.08 (0.53, 2.18) 0.84 (0.22, 3.17) 1.31 (0.65, 2.65) 2.47 (0.81, 7.49) 

Data were presented as OR (95%CI). 
Text in bold indicates statistical significance (P＜0.05). 
Abbreviations: HPV, Human papillomavirus; hr-HPV, high-risk HPV; lr-HPV, low-risk HPV; CIN, Cervical intraepithelial neoplasia; U. parvum, Ureaplasma parvum.  

a Model 1: Logistic regression with no adjustment.  
b Model 2: Logistic regression with adjustment for age, BMI, ethnicity.  
c Model 3: Logistic regression with adjustment for age, BMI, ethnicity, education level, methods of contraception, number of sexual partners, number of pregnancies, number of 

deliveries, and other genital pathogens that were found to be associated with HPV and CIN based on the univariate analysis (P < 0.1).  

Fig. 2. Causal mediation analysis. U. parvum serovar 6 was regarded as exposure and 
HPV as the mediator to explore the direct effect (path c) and indirect effect (path a+b) 
of U. parvum serovar 6 on CIN. Adjusted for age, BMI and ethnicity. ACME, Average 
causal mediation effects; ADE, Average direct effects. 
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exists.31–33 Previous studies, however, have notable limitations, in
cluding small sample sizes, their inability to distinguish among 
different U. parvum serovars, and the inadequate adjustment for 
confounding effects from other reproductive tract pathogens. We 
have improved the confidence of our findings by employing a larger 
sample size and considering actual instances of co-infection with 
other STIs. 

The differences in pathogenicity of diverse U. parvum serovars 
continue to be a topic of ongoing debate and uncertainty. Most 
current international standards or consensus minimally emphasize 
the importance of detecting and treating U. parvum infections. 
According to the 2021 recommendations for STIs treatment by the 
Center for Disease Control and Prevention, no evidence currently 
substantiates a relationship between U. parvum and the develop
ment of cervicitis.34 Likewise, the European STIs Guidelines Editorial 
Board concurred that systematic screening and treatment of U. 
parvum infections are unwarranted.8 These statements emphasized 
U. parvum as a whole, rather than distinguishing between ser
ovars. We observed that the heterogeneity in the pathogenicity of 
different U. parvum serovars indicated a potential need for serovar- 
specific testing. Erica L. Plummer’s research on the association of U. 
parvum with clinical signs and symptoms in infertile women re
vealed no significant correlations.6 However, specific U. parvum 
serovars were associated with diverse clinical symptoms and signs. 
For instance, U. parvum serovar 3/14 was significantly associated 
with symptomatic patients, whereas U. parvum serovar 6 was related 
more to asymptomatic women.35,36 A separate investigation estab
lished a correlation between U. parvum serovar 6 and preterm birth, 
irrespective of co-infection with Candida.37 These findings suggest 
that certain pathogenic serovars of U. parvum may not manifest 
clinical symptoms and signs, complicating the detection and diag
nosis of this subtle infection. Our study identified a 1.01-fold in
creased risk of CIN in individuals infected with U. parvum serovar 6 
compared to uninfected ones. However, U. parvum serovar 6 may not 
provoke obvious clinical symptoms and signs, thereby necessitating 
screening for U. parvum serovar 6 to identify high-risk CIN in
dividuals within populations with HPV infections. 

HPV infection is widely recognized as a key prerequisite for the 
development of CIN.38,39 Considering the links among U. parvum 
serovars, HPV and CIN development, we performed a mediation ef
fect analysis. This revealed that U. parvum serovar 6 might contribute 
to CIN development by mediating HPV infection, potentially in
troducing a novel pathophysiological aspect of CIN. Currently, no 
studies have elucidated the mechanism by which U. parvum serovar 
6 causes cervical disease, to the best of our knowledge. In a mouse 
model of ascending U. parvum infection, cervical injury facilitates 
intrauterine U. parvum infection, upregulates pro-inflammatory cy
tokines, and increases preterm birth rates,40 which may provide 
insight to the mechanisms between U. parvum serovar 6, HPV and 
CIN. In addition, it is reported that the diversity of MBA variable 
domains, the organism’s ability to alter their sizes, and the transition 
between these domains may indicate that distinct MBAs, upon re
cognition by TLRs, could possess varying capacities to activate the 
innate immune system.41,42 These mechanisms could also be asso
ciated with variations in local microbial communities within the 
cervicovaginal niche and inflammatory marker production.43–45,46 

Further experimental research is required to elucidate the potential 
mechanisms. 

Our study possesses both strengths and limitations. Our study, to 
the best of our knowledge, is the first multi-center study in
vestigating the pathogenicity of U. parvum serovars. The use of lo
gistic regression models facilitated the evaluation of genital tract 
pathogens and HPV infection, while accounting for other genital 
tract pathogens. Additionally, we probed the relationship between U. 
parvum serovars, HPV and CIN, uncovering further pathways im
plicated in CIN development. Despite its strengths, our study had 

several limitations. First, the cross-sectional nature of our study 
precludes establishing of a causal link between U. parvum serovars, 
HPV, and CIN. Second, we cannot discount the impact of unobserved 
confounding variables on study findings and conclusions. Finally, our 
study focuses on the Chinese population, therefore, extrapolating its 
findings to other races or nations may be unfeasible. It is important 
to note that the use of varying commercial assay lists of Ureaplasma 
across different studies may make it complicated in comparing our 
results with other research. 

Conclusion 

In this multicenter cross-sectional study, we explored the asso
ciation between U. parvum serovars, HPV, and CIN and evidenced 
that all U. parvum serovars, excluding U. parvum serovar 14, were 
independent risk factors for HPV infection, specifically high-risk HPV 
infection. Notably, individuals infected with U. parvum serovar 6 
were at a substantially elevated risk for CIN, a risk potentially 
mediated by HPV infection. These findings indicate the necessity for 
routine screening and treatment of U. parvum serovars in individuals 
with HPV infections, especially with certain serovars such as U. 
parvum serovar 6 that may not exhibit clinical symptoms. This em
phasizes the requirement for heightened vigilance regarding latent 
infections to detect individuals at high risk of CIN and to facilitate 
early intervention. 
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