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Purpose: Ureaplasma urealyticum and Mycoplasma hominis began to show resistance to azithromycin, a macrolide antibiotic commonly
used in pregnancy. Unfortunately, there are few effective and safe drugs in the clinic for genital mycoplasmas in pregnant women. In the
present study, we investigated the prevalence of azithromycin-resistant U. urealyticum and M. hominis infections in pregnant women. The
secondary research objects were possible influencing factors and consequences of insensitive Mycoplasma infection.

Patients and methods: A retrospective analysis was carried out in pregnant women who underwent cervical Mycoplasma culture
between October 2020 and October 2021 at a large general hospital in eastern China. The sociological characteristics and clinical
information of these women were collected and analyzed.

Results: A total of 375 pregnant women were enrolled, and 402 cultured mycoplasma specimens were collected. Overall, 186
(49.60%) patients tested positive cervical Mycoplasma infection, and 37 (9.87%) had infections caused by azithromycin-resistant
Mycoplasma. In total, 39 mycoplasma samples were insensitive to azithromycin in vitro, also showing extremely high resistance to
erythromycin, roxithromycin, and clarithromycin. Azithromycin was the only antibiotic used in women with Mycoplasma cervical
infection, regardless of azithromycin resistance in vitro. Statistical results showed that azithromycin-resistant cervical Mycoplasma
infection in pregnant women was unrelated to age, body mass index (BMI), gestational age, number of embryos, and assisted
reproductive technology (ART) use, but led to a significantly increased incidence of adverse pregnancy outcomes (spontaneous
abortion (SA), preterm birth (PTB), preterm prelabor rupture of membranes (PPROM), and stillbirth).

Conclusion: Azithromycin-resistant U. urealyticum and M. hominis cervical infections are relatively common during pregnancy, and
can increase the risk of adverse pregnancy outcomes; however, there is currently a lack of safe and effective drug treatments. Herein,
we show that azithromycin-resistant mycoplasma infection requires timely intervention.
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Introduction

Mycoplasma are a form of small, free-living microorganism.' The mycoplasma species Ureaplasma urealyticum, Mycoplasma
hominis, Ureaplasma parvum, and Mycoplasma genitalium are the most common mycoplasma associated with urogenital tract
infections." These microbes, particularly U. urealyticum, commonly colonize the urogenital tract without causing symptoms or
harmful effects in nonpregnant women.>* However, several studies have reported that post-pregnancy mycoplasma infection in
the genital tract is associated with adverse pregnancy outcomes, including preterm birth (PTB), preterm prelabor rupture of
membranes (PPROM), low birth weight (LBW), spontaneous abortion (SA), and stillbirth.* ® Other studies have suggested that,
in conjunction with bacterial vaginosis (BV), mycoplasma infection plays a role in causing adverse pregnancy outcomes.”*
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M. hominis infection was identified as a potential risk factor for SA, stillbirth, and PPROM in a meta-analysis in 2021.° However,
the latest meta-analysis data shows that the currently available literature does not allow conclusions about the role of
mycoplasmas in adverse pregnancy outcomes, alone or coexisting with BV due to strong data bias.'® Nevertheless, the clinical
consensus is that gestational women with symptoms of threatened abortion, threatened premature delivery, or suspected
intrauterine infection should undergo active intervention for cervical mycoplasma infection.'~!!

Given the teratogenic risk of tetracycline and quinolone antibiotics, pregnant women are almost exclusively
administered macrolides to fight mycoplasma infection, of which the most commonly used varieties are azithromycin
and erythromycin.'”** However, the problem of mycoplasma macrolide resistance has become increasingly serious in
recent years. The prevalence of mutations associated with macrolide resistance among M. genitalium samples increased
from 10% before 2010 to 51.4% between 2016-2017.'? The resistance rates of U. urealyticum and M. hominis to
azithromycin were found to be 65.79% and 88.89%, respectively, in a 2021 study conducted in central China."> As
a result, the drug choice for azithromycin-resistant mycoplasma infection in pregnant women is increasingly difficult.?

To date, only U. urealyticum and M. hominis can be detected by culture and drug sensitivity tests because U. parvum and
M. genitalium require harsh in vitro growth environments.""'* However, there is still a relative paucity of data on azithromycin-
resistant U. urealyticum and M. hominis cervical infections in pregnant women. Therefore, this retrospective study was conducted
to clarify the prevalence of azithromycin resistance in U. urealyticum and M. hominis among pregnant women. The possible
influencing factors and consequences of this insensitive Mycoplasma infection were investigated as the secondary research goals.

Methods

Study Population and Information Collection
This study was approved by the institutional review board of the host institution. The B-ultrasound results from the hospital
information system (HIS) were used as the judging criteria for pregnancy in the present study. All pregnant women who
underwent cervical mycoplasma (U. urealyticum and M. hominis) culture between October 2020 and October 2021 at
Zhejiang Provincial People’s Hospital (Hangzhou, eastern China) were selected as the study population. Patients who did
not meet the inclusion criteria were excluded. The pregnant women included in this study were renumbered with Arabic
numerals according to the sequence of Mycoplasma culture times to ensure patient confidentiality. Sociological and clinical
information at the time of mycoplasma culture, including age, height, weight, gestational age, embryo number, gestation
method (spontaneous conception or pregnancy by assisted reproductive technology [ART]), cervical mycoplasma infection,
drug susceptibility results, and anti-mycoplasma drug usage, was collected by querying the HIS. We further recorded the
subsequent mycoplasma culture re-examination results and the occurrence of adverse pregnancy outcomes, including SA,
PTB, PPROM, and stillbirth, in these women using the HIS. Some missing data in the HIS, primarily delivery information
among women who did not give birth in the hospital, were collected via telephone inquiries. We further analyzed the risk
factors for azithromycin-resistant cervical mycoplasma infection and their correlation with adverse pregnancy outcomes.
The identity and antibiotic susceptibility of U. urealyticum and M. hominis were determined using the Mycoplasma Ies
Test kit (ZHUHAI DL BIOTECH Co., Ltd., Zhuhai, China) according to the manufacturer’s guidelines, which provides
information on susceptibility to 12 antibiotics. Each drug has two sensitivity test holes with different drug concentrations in
the Mycoplasma culture plate. After confirming mycoplasma growth in isolated culture holes, drug-sensitive holes were used
to further analyze resistance: the absence of mycoplasma growth in both high and low concentration test holes indicated
susceptibility (S); mycoplasma growth at low drug concentration and no growth at high drug concentration was considered as
intermediate (I), and mycoplasma growth in both 2 holes indicated resistance (R). The breakpoints of the 12 antibiotics were
as follows: tetracycline S<4 mg/L, R>8 mg/L; levofloxacin S<I mg/L, R>4 mg/L; erythromycin S<1 mg/L, R>4 mg/L;
josamycin S<2 mg/L, R>8 mg/L; doxycycline S<4 mg/L, R>8 mg/L; ciprofloxacin S<I mg/L, R>2 mg/L; ofloxacin S<1 mg/
L, R>4 mg/L; minocycline S<4 mg/L, R>8 mg/L; roxithromycin S<1 mg/L, R>4 mg/L; azithromycin S<0.12 mg/L, R>4 mg/
L; clarithromycin S<1 mg/L, R>4 mg/L; spaflexacin S<1 mg/L, R>4 mg/L. Intermediate and resistant test kit results were
redefined as broader resistance to further calculate the antimicrobial resistance rates. The standard operating procedure was
as follows: A clinical specimen swab was inserted into a Mycoplasma culture flask and mixed with the medium; 100 pL
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medium was then added into each hole of the test plate which was cultured in an incubator at 35-37°C. U. urealyticum and
M. hominis were observed after 24 and 48 hours, respectively. All surgeries were performed under sterile conditions.

Data Analysis

Categorical variables were expressed as frequencies and percentages, and continuous variables were expressed as mean
and standard deviation (SD). The body mass index (BMI) of patients was calculated from the height and weight data.
Pregnant women were divided into two groups based on whether they were infected with azithromycin-resistant
Mycoplasma. The Independent-samples 7-test or Mann—Whitney U-test was used to analyze comparisons between
groups of continuous variables, and the Fisher’s exact test or x> test was used to compare frequency data. The 95%
Confidence Interval (CI) for the drug resistance rate was calculated using the approximately normal method or the
Clopper-Pearson method, based on sample size and incidence. The Statistical Package for Social Science (SPSS) (version
26.0) was used for data analysis, and a p value <0.05 was considered statistically significant.

Results

Sociological and Clinical Characteristics of the Study Population

A total of 375 pregnant women were included in the study, with a mean age of 30.40+4.46 years in this study. A total of
186 (49.60%) patients had cervical mycoplasma (U. urealyticum and/or M. hominis), of whom 37 (9.87% of total) were
infected with azithromycin-resistant strains. The overall incidence of adverse pregnancy outcomes (SA, PTB, PPROM,
and stillbirth) was 33.87% (Table 1).

Table | Sociological and Clinical Characteristics of 375 Pregnant Women

Total Population (N=375)
Age, mean (SD) (in years) 30.40(4.46)
BMI (kg/m2) 25.68(3.30)
Gestational age, mean (SD) (in weeks) 32.59(9.13)
Twin pregnancy 7 (1.87%)
ART use 27(7.20%)
Cervical mycoplasma infection 186 (49.60%)
U. urealyticum 161(86.56%)
M. hominis 4(2.15%)
Both U. urealyticum and M. hominis 21(11.29%)
Cervical azithromycin-resistant mycoplasma infection 37 (9.87%)
U. urealyticum 13(35.14%)
M. hominis 4(10.81%)
Both U. urealyticum and M. hominis 20(54.05%)
Adverse pregnancy outcomes 127 (33.87%)
SA 20 (15.75%)
PTB 4(3.15%)
PPROM 97(76.38%)
Stillbirth 6(4.72%)

Abbreviations: BMI|, body mass index; ART, assisted reproductive technology; SA, spontaneous abortion; PTB,
preterm birth; PPROM, preterm prelabor rupture of membranes.
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Mycoplasma Drug Resistance in Positive Cervical Secretions in vitro

A total of 402 cervical specimens were cultured from these 375 women. Two hundred samples tested positive for
Mycoplasma, including 174 (87.00%) for U. urealyticum, four (2.00%) for M. hominis, and 22 (11.00%) mixed infection
samples. In general, U. wrealyticum and M. hominis showed high resistance to quinolones, moderate resistance to
macrolide antibiotics (except josamycin), and low resistance to tetracycline (Table 2).

Azithromycin-Resistant Mycoplasma and Their Resistance to Other Macrolides

in vitro

Further analysis found that the resistance rate of pure U. urealyticum to azithromycin was 8.05%. All four M. hominis
samples collected in the present study were azithromycin resistant. The 22 mixed mycoplasma samples also showed high
azithromycin resistance (Table 3).

Table 2 Mycoplasma Drug Resistance in 200 Positive Cervical Secretions in vitro

Antibiotic Antimicrobial Susceptibility Results Drug Resistance Rate 95% CI
Susceptible (S) | Intermediate (I) | Resistant (R)
Macrolide antibiotics
Azithromycin 161 16 23 19.50% 14.01%-24.99%"
Erythromycin 106 45 49 47.00% 40.08%-53.92%"
Roxithromycin 119 42 39 40.50% 33.70%-47.30%
Clarithromycin 144 32 24 28.00% 21.78%-34.22%
Josamycin 198 0 2 1.00% 0.10%-3.60%°
Quinolones antibiotics
Ciprofloxacin 5 33 162 97.50% 95.34%-99.66%"
Levofloxacin 19 19 62 90.50% 86.44%-94.56%"
Ofloxacin 33 102 65 83.50% 78.36%-88.64%"
Spaflexacin 47 90 63 76.50% 70.62%-82.38%"
Tetracycline antibiotics
Tetracycline 180 9 I 10.00% 5.84%-14.16%"
Doxycycline 194 0 6 3.00% 0.64%-5.36%"
Minocycline 193 2 5 3.50% 0.95%-6.05%"

Notes: “Approximately normal method; bCIopper'-Pearson method.

Table 3 Mycoplasma Azithromycin Resistance in 200 Positive Cervical Secretions in vitro

Mycoplasma Positive Specimens Azithromycin Susceptibility Results Drug Resistance Rate 95% ClI
Susceptible (S) | Intermediate (I) | Resistant (R)

U. urealyticum 160 I 3 8.05% 4.89%-11.20%"

M. hominis 0 0 4 100.00% 39.80%-100.00%°

U. urealyticum and M. hominis | 5 16 95.45% 77.20%-99.00%°

Total 161 16 23 19.50% 14.01%-24.99%"

Note: *Approximately normal method; °Clopper-Pearson method.
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Table 4 Resistance of 39 Azithromycin-Resistant Mycoplasma to Other Macrolides in vitro

Macrolides Antimicrobial Susceptibility Results Drug Resistance Rate 95% CI
Susceptible (S) | Intermediate (I) | Resistant (R)

Erythromycin 2 3 34 94.87% 82.70%-99.40%"

Roxithromycin 0 9 30 100.00% 91.00%-100.00%*

Clarithromycin 2 13 24 94.87% 82.70%-99.40%"

Josamycin 37 0 2 5.13% 0.60%-17.30%*

Note: *Clopper-Pearson method.

The 39 azithromycin-resistant Mycoplasma strains discovered in this study showed extremely high resistance to
erythromycin, roxithromycin, and clarithromycin, with resistance rates above 90%. Of note, mycoplasmas showed good
sensitivity to josamycin, regardless of azithromycin resistance (Table 4).

Antibiotic Therapy and Subsequent Culture Reexamination in VWomen with

Mycoplasma Infection
Among the 186 pregnant women with Mycoplasma infections, 84 (45.16%) received antibiotic therapy. Azithromycin
was the only drug used, but differences were observed in usage: 54 (64.29%) patients were treated with a single dose of 1
g azithromycin orally, 23 (27.38%) with 0.5 g dose for 3 days orally, 2 (2.38%) with 0.25 g dose for 6 days orally and 5
(5.95%) with 0.5 g dose for 3 days intravenously. Of the 37 women infected with azithromycin-resistant strains, 10
(27.03%) were still treated with azithromycin, and a single oral dose of 1 g was the most commonly used (7/10). The
remaining 27 patients (72.97%) did not receive drug treatment during pregnancy.

Mycoplasma results were reviewed in only 13 (15.48%) medicated women who received drug therapy. Patients No.3
and No.283 were reviewed twice with review intervals of 22, 98 days, and 14, 26 days, respectively. The remaining 11
patients were reexamined once each, at intervals of 11, 22, 97, 38, 27, 7, 186, 55, 72, 43, and 20 days.

Risk Factors for Azithromycin-Resistant Cervical Mycoplasma Infection and Its

Correlation with Adverse Pregnancy Outcomes

Statistical analysis revealed that infection with azithromycin-resistant mycoplasma occurred independently of age, BMI,
gestational age, number of embryos, and ART use (all p > 0.05). The incidence of adverse pregnancy outcomes was
51.35% in women infected with azithromycin-resistant mycoplasma, which was significantly higher than in women with
no azithromycin-resistant mycoplasma (31.95%) (p=0.018) (Table 5).

Discussion

This is among the first studies to investigate the situation of azithromycin resistance in U. urealyticum and M. hominis in
pregnant women. Existing research data show that the resistance rate of mycoplasma to macrocyclic lipid antibiotics
increases rapidly due to key mutations in the 23s ribosomal RNA gene.'*'> Most studies on mycoplasma resistance have
focused on M. genitalium."""'>'> Similar to M. genitalium, U. urealyticum and M. hominis also showed resistance to
typical macrocyclic lipids, including azithromycin, erythromycin, roxithromycin, and clarithromycin, and the drug
resistance rates in vitro were 19.50%, 47.00%, 40.50%, and 28.00%, respectively, in this study. This is similar to the
data published in 2021 in central China: U. urealyticum and M. hominis showed varying degrees of resistance to the
majority of macrocyclic lipids."> Erythromycin and azithromycin, two classic macrocyclic lipids, are recommended by
guidelines for the treatment of mycoplasma infection in pregnancy.'**'" Azithromycin is more commonly used clinically
than erythromycin due to its similar antibacterial profiles but longer half-life.'® This study found that azithromycin-
insensitive mycoplasma (U. urealyticum or/and M. hominis) also exhibited extremely high resistance to other macrolides,
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Table 5 Risk Factors for Azithromycin-Resistant Cervical Mycoplasma Infection and Its Correlation with
Adverse Pregnancy Outcomes

Azithromycin-Resistant Azithromycin-Resistant P value
Mycoplasma Positive Mycoplasma Negative

Group Group

(N=37) (N=338)
Age, mean (SD) (in years) 29.78(4.36) 30.46(4.47) 0.379*
BMI (kg/m2) 24.86(3.36) 25.77(3.28) 0.1717
Gestational age, mean (SD) (in weeks) 33.05(7.28) 32.54(9.32) 0.652°
Twin pregnancy 2 (5.41%) 5(1.48%) 0.145¢
ART use | (2.70%) 26(7.69%) 0.436¢
Adverse pregnancy outcomes 19 (51.35%) 108(31.95%) 0.018%
SA 5(13.51%) 15(4.44%) 0.052¢
PTB 3(8.11%) 1(0.30%) 0.003°*
PPROM 10(27.03%) 87(25.74%) 0.865¢
Stillbirth 1(2.70%) 5(1.48%) 0.466°

Notes: *Independent-samples T-test; "mann-Whitney U-test; “Fisher’s exact test; %? test; *Significant p value (p<0.05).
Abbreviations: BMI, body mass index; ART, assisted reproductive technology; SA, spontaneous abortion; PTB, preterm birth; PPROM, preterm
prelabor rupture of membranes.

including erythromycin, roxithromycin and clarithromycin. Considering the reproductive toxicity of quinolones and
tetracyclines, almost no drugs are available for azithromycin-resistant Mycoplasma infections during pregnancy.

Several researchers have postulated that the rapidly increasing prevalence of macrolide resistance in Mycoplasma is most
likely due to the widespread use of azithromycin as a 1 g single dose without follow-up efficacy test.'""'” A similar
phenomenon was observed in the present study. Among 84 pregnant women treated with azithromycin, 54 (64.29%) received
a single dose of 1 g orally. In addition, the guideline clearly recommends that patients with confirmed urogenital Mycoplasma
infection should be reviewed 2 weeks after drug withdrawal by culture test.' However, only 13 (15.48%) patients in the present
study were reviewed for Mycoplasma results, and most of the follow-up intervals did not meet the 2 week time requirement in
this study. Inadequate drug therapy may exacerbate the selection of drug-resistant Mycoplasma. As such, more attention
should be paid to the prescribing behavior of clinicians to delay Mycoplasma resistance to macrocyclic lipids. Compared with
an azithromycin regimen of a single dose of 1 g, using a 2 g dose administered over 3 days (1 g followed by 0.5 g for 2 days)
may improve microbiological cure rate and reduce the risk of macrolide resistance developing in mycoplasma.® Further,
a review of the existing mycoplasma after drug therapy is necessary.'

In the present study, 186 women (49.60%) had cervical mycoplasmas (U. urealyticum and/or M. hominis). In a 2014
study of 5377 pregnant patients at 25-37 weeks of gestation, 2259 (42%) had a positive culture for Ureaplasma spp. and/
or M. hominis."® These data suggest that Mycoplasma infection during pregnancy is a common clinical phenomenon. As
the rate of azithromycin resistance in mycoplasma increases, an increasing number of pregnant women will inevitably
become infected with this resistant microorganism. In the present study, 9.87% of the pregnant women investigated were
infected with azithromycin-resistant U. wurealyticum and/or M. hominis. Statistical analysis showed that resistant
Mycoplasma infection was unrelated to age, BMI, gestational age, embryo number, or ART use. Women with twin
pregnancies appeared to have a higher cervical mycoplasma detection rate in this study, which is consistent with current
medical cognition. Compared with single pregnancies, women with twin pregnancies tend to have shorter cervical
lengths due to fetal weight, meaning that the mycoplasma colonizing the vagina might have relatively easy access to the
cervix.'” This fact suggests that obstetricians should pay more attention to mycoplasma infections in women with twin
pregnancies. Another interesting finding was that woman with resistant Mycoplasma infections had a lower rate of ART
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use, although this difference was not statistically significant. Transvaginal procedures are usually performed during ART,
and examination of reproductive tract mycoplasmas is required before operation. Thus, if drug-resistant Mycoplasma
colonizes the reproductive tract, sensitive antibacterial drugs can be freely used prior to embryo implantation. This
suggests that pre-pregnancy screening and necessary interventions for Mycoplasma infection may be useful in reducing
resistant Mycoplasma infections during pregnancy.

The overall incidence of adverse pregnancy outcomes (SA, PTB, PPROM, and stillbirth) was 33.87%. This figure is
higher than 15% in a 2020 study of 4285 pregnant women in Yunnan Province, China.’® This may be because
Mycoplasma cervical culture is not part of routine pregnancy check-up, and obstetricians in this hospital would consider
this test only if the pregnant women have related clinical symptoms, such as threatened abortion, threatened premature
delivery, or suspected intrauterine infection in the clinic. Further analysis found that approximately half of the pregnant
women with azithromycin-resistant Mycoplasma infection had adverse pregnancy outcomes, which was significantly
higher than in women without. These data highlighted the serious consequences of azithromycin-resistant Mycoplasma
infections during pregnancy. We further observed that 10 (27.03%) patients were still treated with azithromycin, although
their in vitro drug sensitivity was low. The reasons for this may be as follows: some obstetricians in this hospital believed
that although commonly used macrolides were resistant in vitro, they may be beneficial in reducing adverse pregnancy
outcomes by downgrading the mycoplasma titer in pregnant women with clinical symptoms. Azithromycin is safer
during pregnancy than roxithromycin and clarithromycin, and seems to be a relatively good choice for this drug choice
predicament. Together, these data indicate that there is an urgent need to curb mycoplasma azithromycin resistance and to
find safe and effective drugs during pregnancy.

Prior reports have indicated differences in drug resistance between U. urealyticum and M. hominis in vitro."*'?
U. urealyticum is sensitive to erythromycin, whereas M. hominis is naturally resistant."*' Erythromycin and azithromycin
have similar antibacterial profiles owing to their similar chemical structures.'® Similar results were obtained in this study:
only 8.05% of U. urealyticum strains showed azithromycin resistance, whereas all four M. hominis strains identified were
insensitive, while the azithromycin resistance rate reached 95.45% for U. urealyticum and M. hominis mixed strains.
Some studies have found that M. hominis is susceptible to 16-membered macrolides (josamycin and miocamycin) and
lincomycin in vitro.>"** This study verified the effectiveness of josamycin against mycoplasma, regardless of azithro-
mycin resistance. Josamycin therefore appears to be a good option for treating Mycoplasma infections. However, there
are limited data on the safety of josamycin during pregnancy. Furthermore, it has not yet been approved by the United
States Food and Drug Administration (FDA) for sale in United States. Medical facilities in some provinces in China are
also unable to obtain josamycin owing to differences in drug purchase lists among the provinces. In Zhejiang Province,
where this hospital is located, doctors are unable to prescribe josamycin because of drug supply restrictions. These
barriers limit the use of josamycin during pregnancy. Clindamycin, a derivative of lincomycin, has a similar antibacterial
profile to lincomycin, and has been widely used in pregnant women for many years.”> Although lincomycin and
clindamycin do not appear on the drug list in mycoplasma culture, it has been reported that M. hominis is sensitive to
clindamycin, while U. urealyticum is moderately sensitive in vitro." A 2014 study proved that clindamycin could reduce
the rates of premature labor and neonatal complications in pregnant women with mycoplasma infection with symptoms
of potential obstetric complications at 25-37 weeks of gestation.'® These data suggest that clindamycin may be
a potential choice for azithromycin-resistant mycoplasma infection in pregnant women. However, further in vitro and
human trials are required to confirm the efficacy of clindamycin against urogenital tract mycoplasmas. Based on the
above data, we can conclude that all M. hominis and a small portion of U. urealyticum together constitute azithromycin-
resistant mycoplasma in the urogenital tract, and that josamycin and clindamycin might be potential research targets for
this resistant mycoplasma infection during pregnancy.

Limitations

This study had several limitations. First, only pregnant women with related obstetric symptoms were tested for
mycoplasma culture. As a result, the positive rates of U. urealyticum and M. hominis in cervical secretions and the
incidence of adverse pregnancy outcomes in this retrospective study may theoretically deviate from the actual situation.
On the premise of ethical approval, prospective studies should theoretically obtain more realistic results. Secondly, 375
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pregnant women were enrolled in this study, and 37 were infected with azithromycin-resistant mycoplasma. Only four
culture samples tested positive for M. hominis. This sample size may be insufficient for an accurate analysis of the
composition and characteristics of azithromycin-resistant mycoplasma. Further studies with an increased sample size
should be performed in the future.

Conclusion

Cervical infections caused by azithromycin-resistant U. urealyticum and M. hominis can occur in pregnant women.
Infection with these resistant organisms can increase the incidence of adverse pregnancy outcomes; however, there is
currently a lack of effective and safe drug treatments for pregnant women. Infection with azithromycin resistant
U. urealyticum and M. hominis is of great concern, particularly in pregnant women.
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accordance with the Ethical Standards of the Institutional Ethics Committee and with the 1964 Helsinki Declaration and
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information of a specific patient will not be disclosed in this article.
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