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Abstract

Introduction: Despite increasing awareness on the prevention of Ureaplasma urealyticum (Uu) infection, the high-risk factors responsible for
infection in female patients in China are yet to be determined.

Methodology: The study included 3043 Chinese women. Cervical secretion samples were collected for Uu identification.

Results: Higher age groups (25-30, 30-35, 35-40, and >40 years) had a higher risk of Uu infection (OR = 1.46; OR = 1.51; OR =1.71; OR =
2.49, respectively). Being literate, and use of intrauterine device (IUD), or other contraceptive methods could reduce the risk of Uu infection
(OR = 0.64; OR = 0.79; OR = 0.76, respectively). Women with low level of cleanliness or promiscuous behavior had a higher risk of Uu
infection (OR = 1.42; OR = 1.41, respectively). Among the Uu-positive patients, 66.84%, 24.81%, and 8.35% were infected with biovars 1, 2,
and coinfection. The predominant subtypes were S6 serotypes (28.91%) in biovar 1 and S2' subtypes (62.73%) in biovar 2. The possibility of
S1 + S6 infection was lower than that in S1 patients (OR = 0.529). C-reactive protein (CRP) and systemic immune inflammation index (SII)
could be used to predict Uu infection (area under curve, AUC = 0.55; AUC = 0.68, respectively).

Conclusions: Uu-positive patients were infected with two biovars and multiple subtypes. Age, method of contraception, cleanliness, education
level, promiscuity, and subtypes of Uu were factors influencing Uu infection. CRP and SII provide a new strategy for clinical diagnosis of Uu

infection.

Key words: Ureaplasma urealyticum; biovars; serotypes; subtypes; immunoinflammation.

J Infect Dev Ctries 2024; 18(12):1883-1890. doi:10.3855/jidc.19723

(Received 15 December 2023 — Accepted 16 April 2024)

Copyright © 2024 Li et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

The global prevalence of infertility in women is
currently estimated to be 10-15%, and this rate
continues to increase [1]. Numerous studies have
established an association between Ureaplasma
urealyticum (Uu) and conditions such as female
infertility and reproductive tract infections [2—4]. Uu is
a bacterium that lacks a cell wall, has a small genome,
and adheres to the mucous membranes of the
genitourinary tract in adults or the respiratory tract in
infants [5]. Studies have found that Uu is predominantly
found in the genital tract of sexually experienced
healthy adults, and its presence has been detected in 40—
80% of healthy women [6—8]. However, many neonatal
populations and adult genitourinary disorders are often
associated with Uu [9,10]. Uu has been categorized into
2 biotypes and 14 subtypes, each exerting distinct
effects on female reproductive tract diseases [11,12].

Evaluation of the pathogenicity of different subtypes in
mice revealed that although all subtypes were
pathogenic, the degree of pathogenicity was different
[13]. Additionally, research has demonstrated that the
prevalence of Uu in the female genital tract within a
population is influenced by factors such as age, race,
socioeconomic status, contraceptive use, menopausal
changes, and pregnancy [14]. Although biovars and
subtypes of Uu are known to exist, the population
distribution of biotypes and subtypes of Uu among
Chinese female patients is unclear, and the high-risk
factors for infection are not known. Several studies
have pointed out that Mycoplasma deiureticum can
cause an inflammatory response in the patient's body,
with levels of several inflammatory factors related to
Uu infection [15—-17]. A variety of inflammatory factor
scores have been used in recent years to assess
inflammation-related diseases—both to accurately
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assess the course of the disease or treatment, and for
economic convenience. The aim of this study was to
analyze the data on the prevention and clinical
treatment of female genital tract Uu infections by
investigating the infection status and external factors
affecting female genital tract infections, and by
exploring the distribution of Uu subtypes that
predispose females to infection in China.

Methodology
Participants

A total of 3,043 women admitted to Tangshan
Workers’ Hospital, Tangshan City Fengnan District
Hospital, and Tangshan Center for Disease Control and
Prevention, between January 2019 and January 2023,
were included in the study. A total of 1,176 Uu-infected
patients and 1,867 healthy controls were included.
Patients co-infected with other pathogens (Mycoplasma
and Clamydia) were excluded from this study. Inclusion
and exclusion of the study population was shown in
Figure 1.

Clinical data

The basic clinical information of patients; including
age, education level, living environment, age of
menarche, age at first sexual intercourse, number of
pregnancies, contraceptive methods, number of
abortions, degree of vaginal cleanliness, and
promiscuity; was collected.

Sample collection and testing

Samples collected from all subjects were preserved
for testing within 48 hours. A sterile female swab was
used to collect cervical secretions 1-2 cm inside the
cervical canal. The samples were then aseptically sealed
and sent for examination. A commercial Uu

Table 1. Primer sequences.

Primer Names Biovars and subtypes

UPF Biovarl
UPR

UUF Biovar2
UUR

UMSS83 UPSI1
UMA269a

UMSI125 UPS3 +S14
UMAZ269

UMA269a UPS6
UMS54

UMS61 UUSI +2
UMA219

UMS112 UUS1 +3
UMA19%4

UMSI112a uus2
UMS194a

UPSI refers to the biovarl S1; UPS3 + S14 refers to the biovarl S3 + S14; UPS6 refers to the biovarl S6; UUS1 + 2 refers to the biovar2 S1 + S2”; UUS1 + 3

refers to the biovar2 S1 + S3’; UUS2 refers to the biovar2 S2°.
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Figure 1. Flow chart for participants selection.

Collection of samples from female patients with Uu
infection and healthy controls from 2019 to 2023
(cases = 1642; controls = 2442 )

[ Total excluded samples (cases = 129; controls = 505 )
® No samples collected (cases = 59; controls = 301)
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Patients and healthy controls clinical collection
(cases = 1513; controls = 1937)

® Missing clinical information (cases = 132; controls = 32)

—
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identification kit (Zhuhai Lizhu Reagent Co., Zhuhai,
China) was employed to detect Uu infection in all
subjects, following the manufacturer’s instructions.

The biovars and subtypes of Uu were determined
using polymerase chain reaction (PCR). The primers
were designed based on the Uu multiple-banded antigen
gene, using with Primer 3 software [18]. To ensure
genotyping reliability, 15% of samples were randomly
selected for repeat tests. The results of the repeat tests
were entirely consistent with the original findings. The
primer sequences used in this study are listed in Table
1.

PCR detection for Uu infections

As described previously, PCR assay was performed
to identify biovars and subtypes of Uu [19]. PCR was
performed on patients who were positive for Uu, with
amplified bands of 403 bp for biovar 1 and 448 bp for
biovar 2 (Figure 2).

Primer sequences (5’-3’)

AAATCTTAGTGTTCATATTTTTTAC
GTAAGTGCAGCATAAATTCAATG
GAGTATGCAATCTTTATATGTTTTCG
GAGTTTGTTGTTGCGTTTTCTG
TACTGTAGAAATTATGTAAGATTGC
CCAAATGACCTTTTGTAACTAGAT
GTATTTGCAATCTTTATATGTTTTCG
CTAAATGACCTTTTTCAAGTGTAC
CCAAATGACCTTTTGTAACTAGAT
CTTAGTGTTCATATTTTTTACTAG
TTTGCAAAACTATAAATAGACAC
GTAATTGCAACATGCAATTCAGCTTCG
GATTAAACAAAATCTTAATGTTGTTA
CGTTTAATGCTTTTTTATCATTTTCAG
GATTAAACAAAATCTTAATGTTGTTG
CGTTTAATGCTTTTTTATCATTTTCAT
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Figure 2. PCR amplified fragments for various Uu biovars, serotypes and subtypes.

A Marker 1 2 3 4 5 6

Biovar 2 (448 bp)
Biovar 1 (403 bp)

D Marker Serotype 6 E Marker Serotype 1/6

600 bp
400 bp

600 bp
400 bp

100 bp

9 10 11 12 Marker

F Marker Subtype 1/2

600 bp
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B Marker Serotype 1

600 bp

400 bp
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C Marker Serotype 3/14

600 bp

400 bp

100 bp

G Marker Subtype 1/3 H Marker Subtype 2

600 bp
400 bp

100 bp

600 bp

400 bp 356 bp

100 bp

A. Electrophoresis gel images for Uu Biovars, including biovarl and biovar2. B-E. Electrophoresis gel pictures for serotypes in biovar 1, including (B) S1,
(C) S3+S14, (D) S6, (E) S1+S6. F-H. Electrophoresis gel pictures for subtypes in biovar 2, including (F) S1'+S2', (G) S1'+S3', and (H) S2'.

Table 2. Baseline characteristics of study population.

Characteristic

Age (years), n (%)

<25

25-30

30-35

35-40

> 40

Education level, n (%)
Illiterate

Literate

Area, n (%)

Rural

Urban

Age of menarche, Mean (SD)
Age at first sexual intercourse, Mean (SD)
Number of pregnancies, n (%)
0

1-2

>3

Methods of Contraception, n (%)
Condom

Intrauterine device (IUD)
Others

No measures taken

Number of miscarriages, n (%)
0

1

2

3

Cleanliness, n (%)

I

11

1

v

Promiscuity, n (%)

No

Yes

Uu detection results, n (%)
Negative

Positive

Overall

N =3043

599 (19.7%)
609 (20%)
591 (19.4%)
523 (17.2%)
721 (23.7%)

581 (19.1%)
2462 (80.9%)

1366 (44.9%)
1677 (55.1%)
15.03 (2.32)
24.49 (24.49)

1011 (33.2%)
1706 (56.1%)
326 (10.7%)

1842 (60.5%)
152 (5.0%)

454 (14.9%)
595 (19.6%)

1993 (65.5%)

560 (18.4%)

438 (14.4%)
52 (1.7%)

1394 (45.8%)
801 (26.3%)
473 (15.5%)
375 (12.3%)

2292 (75.3%)
751 (24.7%)

1713 (56.3%)
1330 (43.7%)

Uu detection results

Non-infection
N =1867

431 (23.1%)
387 (20.7%)
374 (20%)
313 (16.8%)
362 (19.4%)

301 (16.1%)
1566 (83.9%)

839 (44.9%)
1028 (55.1%)
14.97 (2.3)
24.55 (4.47)

628 (33.6%)
1040 (55.7%)
199 (10.7%)

1210 (64.8%)
88 (4.7%)
264 (14.1%)
305 (16.3%)

1233 (66%)
343 (18.4%)
261 (14%)
30 (1.6%)

890 (47.7%)
497 (26.6%)
280 (15%)
200 (10.7%)

1451 (77.7%)
416 (22.3%)

1713 (91.8%)
154 (8.2%)

Infection p value

N=1176

168 (14.3%) <0.001
222 (18.9%)
217 (18.5%)
210 (17.9%)
359 (30.5%)

280 (23.8%) <0.001
896 (76.2%)

527 (44.8%) 0.946
649 (55.2%)

15.11 (2.33) 0.108
24.4 (4.44) 0.395

383 (32.6%) 0.830
666 (52.6%)
127 (10.8%)

632 (53.7%) <0.001
64 (5.4%)

190 (16.2%)

290 (24.7%)

760 (64.6%) 0.779
217 (18.5%)
177 (15.1%)

22 (1.9%)

504 (42.9%) 0.002
304 (25.9%)
193 (16.4%)
175 (14.9%)

841 (71.5%) <0.001
335 (28.5%)

0 (0.0%) <0.001
1176 (100.0%)
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PCR typing of patients positive for biovar 1 of Uu
showed amplification bands of 398 bp, 442 bp, 369 bp,
and 398 bp for S1, S3 + S14, S6, and S1 + S6,
respectively (Figure 2).

PCR typing was performed on patients positive for
biovar 2 of Uu, and the amplified bands of S1 + S2', S1
+ S3' and S2' were 328 bp, 356 bp and 356 bp,
respectively (Figure 2).

Inflammatory metrics collection

About 2 mL of venous blood was collected from all
study subjects—while they were in fasting state—in
ethylene diamine tetra acetic acid (EDTA)
anticoagulant vacuum tube, and routine blood tests
were performed, including white blood cell (WBC),
neutrophil (NE), lymphocyte (LY), platelet (P), and
serum C-reactive protein (CRP). The SII score was
calculated from the collected hematological indices,
SII=PxNE+LY

Statistical analysis

Data analysis was conducted using the Statistical
Package for the Social Sciences (SPSS) version 23.0
software (IBM  Corp, Armonk, NY, USA).
Measurement data were expressed as X * s, and the t-
test was used for between-group comparisons. The data
were presented as numbers or percentages, and the Chi
square test was used for intergroup comparisons.
Logistic regression was applied to analyze the factors
affecting Uu positivity and the relationship between
different subtypes and Uu susceptibility. A p value <
0.05 was considered statistically significant.

J Infect Dev Ctries 2024; 18(12):1883-1890.

Results
Study population

The sociodemographic and clinical characteristics
of the study population are summarized in Table 2. The
age distribution and education level of patients with Uu
infection differed from that of patients without Uu
infection (p < 0.05). Among women with Uu infection,
632 (53.7%) used condoms, 64 (5.4%) used intrauterine
devices (IUDs), 190 (16.2%) used other methods, and
290 (24.7%) wused no contraceptive method. By
contrast, among women without Uu infection, 1,210
(64.8%) used condoms for contraception, 88 (4.7%)
used IUDs, 264 (14.1%) used other contraceptive
methods, and 305 (16.3 %) used no contraception. The
contraceptive methods of women were found to be
related to Uu infection (p < 0.05). Among women with
Uu infection, 504 (42.9%) were classified as cleanliness
I, 304 (25.9%) as cleanliness II, 193 (16.4%) as
cleanliness III, and 175 (14.9%) as cleanliness 1V.
Among the women without Uu infection, 890 (47.7%),
497 (26.6 %), 280 (15%), and 200 (10.7%) were
categorized under cleanliness I, II, III, and IV,
respectively. A significant correlation was observed
between cleanliness levels and Uu infection (p < 0.05).
There was a total of 416 (22.3%) cases of promiscuity
among the uninfected population, and 335 (28.5%)
cases of promiscuity among Uu infected patients. The
proportion of promiscuity among Uu infected patients
was higher (»p < 0.05). Among women with Uu
infection, 1,176 (100.0%) tested positive for Uu.
Conversely, among women without Uu infection, 154
(8.3 %) tested positive and 1,713 (91.8 %) tested
negative. Again, there was a correlation between

Table 3. Multifactor stepwise logistic regression analysis of factors influencing Uu infection.

Characteristic

Age (years), n (%)

<25

25-30

30-35

35-40

> 40

Education level, n (%)
Illiterate

Literate

Methods of contraception, n (%)
No measures taken
Condom

Intrauterine device (IUD)
Others

Cleanliness, n (%)

1

11

1

v

Promiscuity, n (%)

No

Yes

OR: odds ratio; CI: confidence interval.

all/case OR 95% CI p value
599/168 - - -
609/222 1.46 1.14-1.87 0.003
591/217 1.51 1.18-1.94 0.001
523/210 1.71 1.33-2.21 <0.001
721/359 2.49 1.97-3.15 <0.001
581/280 - - -
2462/896 0.64 0.53-0.77 <0.001
595/290 - - -
1842/632 0.56 0.55-1.14 0.207

152/64 0.79 0.59-0.98 0.031
454/190 0.76 0.46-0.68 <0.001
1394/504 - - -
801/304 1.07 0.89-1.29 0.469
473/193 1.11 0.87-1.42 0.399
375/175 1.42 1.09-1.85 0.010
2292/841 - - -
751/335 1.41 1.19-1.68 <0.001
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Table 4. Biovars and subtypes distribution of Uu.
Biovars Subtypes
Biovar 1
S6
S1
S1+S6
S3+S14
S1+S3+S14
Biovar 2
S2'
S1'+S3'
S1'+S82'+ S3'
Biovar 1 + biovar 2

negative and positive testing for Uu specimens and the
presence of Uu infection (p <0.05). However, there was
no significant correlation between Uu infection and
factors such as patients’ geographical area, age of
menarche, age at first sexual intercourse, number of
pregnancies, and number of miscarriages (p > 0.05).

Factors associated with Uu infections

Multifactorial stepwise logistic regression analyses
were conducted for the variables that had a statistically
significant difference (age, contraceptive methods,
personal hygiene, and promiscuity). Women aged 25—
30, 30-35, 35-40, and > 40 years exhibited an increased
risk of contracting Uu compared with women who were
<25 years (OR =1.46,95% CI[1.14-1.87]; OR =1.51,
95% CI [1.18-1.94]; OR = 1.71, 95% CI [1.33-2.21];
OR =2.49, 95% CI [1.97-3.15], respectively; Table 3).
The literate population were associated with a lower
likelihood of Uu infection (OR = 0.64, 95% CI [0.53—
0.77]) than the illiterate people. Compared with no
contraception, the use of IUD and others were
associated with a lower likelihood of Uu infection (OR
=0.79, 95% CI [0.59-0.98] and OR = 0.76, 95 % CI
[0.46-0.68], respectively). Women with degree IV
cleanliness were more susceptible to Uu infection than
those with degree I cleanliness (OR = 1.42, 95% CI
[1.09-1.85]). In addition, women who engaged in
promiscuous behavior are more likely to be infected
with Uu (OR = 1.41, 95% CI [1.19-1.68]). Therefore,
emphasizing personal hygiene and strengthening

Table 5. Association between subtypes and Uu infection.
Uu detection results

Biovars Subtypes Non-infection Infection

Biovarl S1 20 (19.23%) 231 (29.43%)
S1+S6 31 (29.81%) 194 (24.71%)
S6 29 (27.88%) 228 (29.04%)
S3+S14 13 (12.5%) 78 (9.94%)
S1+S3+S14 11 (10.58%) 54 (6.88%)

Biovar2 S2!' 24 (60.00%) 183 (63.11%)
S1'+ 83’ 8 (20.00%) 61 (21.03%)
S1'+82'+ 83’ 8 (20.00%) 46 (15.86%)

J Infect Dev Ctries 2024; 18(12):1883-1890.

Isolates Rates (%)

889

257 28.91
251 28.23
225 25.31
91 10.24
65 7.31
330

207 62.73
69 20.91
54 16.36

111

contraception use can effectively reduce the risk of
contracting Uu.

Distribution of biovars, serotypes and subtypes in
women with Uu infection

Among the 1,330 patients, 66.84% (889/1330) were
infected with Uu biovar 1, 24.81% (330/1330) were
infected with biovar 2, and 8.35 % (111/1330) had
coinfections (Table 4). The serotypes of biovar 1 were
S6 (28.91%), S1 (28.23%), S6 (28.68%), mixed S1 +
S6 (25.31%), mixed S3 + S14 (10.24%), and mixed S1
+ S3 + S14 (7.31%). Biovar 2, subtypes mainly
included S2’ (62.73%), and mixed S1' + S3” (20.91%)
and mixed S1'+ S2'+ S3’ (16.36%).

Association between various subtypes and Uu
susceptibility

The above findings indicate that patients with
different subtypes of Uu exhibit varying levels of
resistance to different drugs. Therefore, the relationship
between Uu subtypes and the risk of morbidity in Uu
patients was further investigated (Table 5). In the biovar
1 population, the risk of S1 + S6 diseases was
significantly lower than that in S1 patients (OR = 0.529,
95% CI [0.288-0.973]). However, in the biovar 2
population, no statistically significant difference in the
risk of S2°, S1' + S3’, and S1' + S2' + S3' diseases was
observed (p > 0.05).

OR 95% CI p value
Reference Reference Reference
0.529 0.288-0.973 0.040
0.720 0.390-1.326 0.291
0.463 0.214-1.003 0.051
0.449 0.197-1.026 0.058
Reference Reference Reference
1.537 0.599-3.947 3.947
1.832 0.579-5.794 5.794

OR: odds ratio; CI: confidence interval. Logistic regression was adjusted for age, education level, contraceptive methods, personal hygiene, common pathogens

and promiscuity of the infection.
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The relationship between immune inflammation levels
and Uu infection

When a patient is infected with Uu, the body
responds with a series of inflammatory responses.
Therefore, high levels of relevant inflammatory
markers can be used to assess Uu infection in female
patients. The Ilevels of common inflammatory
indicators (CRP, WBC, NE, LY, SII) of all women were
collected measured and analyzed, and it was found that
female patients infected with Uu had higher levels of
CRP and higher SII scores (Table 6). The receiver
operating characteristic (ROC) model was constructed
based on the above results, and the diagnostic value of
CRP and SII for Uu infection in women was further
evaluated (Figure 3). Using CRP values, the area under
curve (AUC) of Uu infection in women was 0.55 (95%
CI: 0.53-0.57, p < 0.05). Using SII values, the AUC of
Uu infection in women was 0.68 (95% CI: 0.66-0.70, p
<0.05).

Discussion

Uu is associated with various reproductive tract
diseases in humans; including urethritis, prostatitis,
cervicitis, pelvic inflammatory disease, adverse
pregnancy outcomes, and fatal hyperammonemia in
adults. Our analysis of 3,043 female patients showed
that the risk of Uu infection increases with age in
women. Focus on self-cleaning (high level of
cleanliness) and the use of condoms for contraception
significantly reduced the risk of Uu infection.
Furthermore, patients with different biovars and
subtypes exhibited variations in their proportions,
morbidity risks. CRP, and SII indicators can be used to
assess whether a patient is infected with Uu.

There are numerous factors influencing Uu
infection in women [20-22]. We found that the risk of
infection increases with age; so, we urge older women
to pay more attention to their health and seek medical
care. Low cleanliness was considered a risk factor for
Uu infection in female patients. Women who used
‘other contraceptives or IUDs had a lower risk of Uu
infection (p < 0.05). Our research concluded that
promiscuity increases the risk of Uu infection (p <
0.05). Other studies have reported that the number of
sexual partners, a history of sexual abuse, and

J Infect Dev Ctries 2024; 18(12):1883-1890.

Figure 3. ROC curve analysis of inflammatory markers to predict
Uu infection in female patients.

A" /" B

Sensitivity
Sensitivity

04 os 04 o8
1-Specificity 1-Specificity

ROC curves to evaluate the predictive ability regarding A. C-reactive
protein (CRP) and B. systemic immune inflammation index (SII) for Uu
infection.

inappropriate use or non-use of condoms are all
associated with contracting reproductive tract diseases
[23,24]. Therefore, focusing on one's own hygiene and
cleanliness as well as on contraceptive methods can be
effective in avoiding infections of the reproductive
tract. In addition, steps should be taken to increase
awareness of gynecological hygiene among women.
The pathogenicity of Uu is closely associated with
its subtypes [25,26]. Different Uu biotypes and
subtypes lead to different sites of lesions in women
[27,28]. In this study, 66.84% of Uu-positive patients
were infected with biovar 1, 23.57% with biovar 2, and
8.34% with both biovar 1 and biovar 2. In contrast, the
subgroup of Uu-positive patients among Mexican
women exhibited a more even distribution, with 48%
infected with biovar 1 and 28% with biovar 2 [29].
Another study found that 81% of the patients were
infected with either biovar 1 or a mixture of biovar 1
and biovar 2, which is consistent with our study’s
results [30]. However, the percentage of people infected
with Uu subtypes varies by region and among sex
workers [30,31]. We found that the risk of infection was
significantly lower in S1+S6 patients than in S1 patients
in the biovar 1 population. Since different organisms
and subtypes have different pathogenicity in the
population, clinical treatment needs to be symptomatic.
A series of inflammatory reactions occur in the
body of patients with Uu infections. Uu infection
promotes endometriosis by increasing inflammatory

Table 6. Comparison of immunoinflammation between Uu-infected and non-infected groups (X + s).

Immunoinflammation

C-reactive protein (CRP)

White blood cell count (WBC)
Neutrophilic granulocyte (NE)
Lymphocyte (LY)

Systemic immune inflammation index (SII)

mediators, adhesion molecules, and  matrix
Non-infection Infection ‘ 1
(N = 1867) (N = 1176) pvalue
5.94 +3.46 3.51+2.16 8.491 <0.001
548+2.14 5.55+2.25 —0374 0.709
3.71+1.13 3.87+1.12 —1.624 0.105
2.5+0.74 2.38+0.71 1.943 0.052
3114235 4.71+3.11 —7.642 <0.001
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metalloproteinase 2 (MMP-2) expression in peripheral
mononuclear cells (PMC) through toll like receptor 2
(TLR2) signaling [16].

Mycoplasma hyopneumoniae regulates cytokine
and chemokine responses in human brain microvascular
endothelial cells [32]. Perinatal exposure to
Mycoplasma solani is associated with an increased risk
of delayed sepsis and inflammatory imbalance in
preterm infants and may exacerbate lung injury [33].
Therefore, we tried to evaluate the infection Uu in
female patients by looking for indicators of
inflammation as an evaluation index. In addition,
inflammatory factors are important indicators of the
body's disease progression; these tests can be cost-
effective and can efficiently be used to assess patients.
However, further extensive data are needed to support
this. Pregnant patients were not excluded from this
study population. It is possible that pregnant patients
may have recurrent Uu infections due to the instability
of their body functions; and this will be the direction of
our future research.

This study analyzed and identified the risk factors
of Uu in women by collecting a large number of
samples from patients suffering from Uu in China. The
aim was to develop resources for targeted prevention of
the disease in the female population, and provide new
ideas for clinical treatment by analyzing the subtype
percentage of Uu in women as well as evaluate their
immune indexes. However, our study population was
limited to China, and validation in more areas is
warranted. In addition, we excluded patients who were
co-infected with Mycoplasma to improve accuracy of
the results. Our study did not detect other pathogens.

Conclusions

Based on our results, improving awareness on
hygiene, appropriate contraceptive methods, and
cleanliness are effective ways of reducing the risk of
contracting Uu, and should be emphasized among older
women. Biovar 1 was predominant among Uu-positive
patients and the risk varied by subtypes in the
population. Meanwhile, the immune-related indicators,
CRP and SII, had a possible role in the diagnosis of Uu.
We identified the risk factors affecting Uu infection in
women and also provided some suggestions to
strengthen prevention methods.
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