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 Background: The aim of this study was to analyze the differences in vaginal microecological factors and genital tract infec-
tions among pregnant women of different ages.

 Material/Methods: This study included 751 pregnant women from West China Second University Hospital, Sichuan University, 
China, from January 2015 to April 2017. After gram staining, the vaginal microecological factors of these cases 
were observed, including vaginal cleanliness, lactobacillus number, bacterial density, flora diversity, dominant 
bacteria, pH, clue cells, Candida species, and Trichomonas vaginalis.

 Results: There was no significant difference in bacterial density, flora diversity, vaginal cleanliness, or lactobacillus num-
ber among pregnant women of different age groups. Of the 32.62% of pregnant women who had genital tract 
infections, the incidence of bacterial vaginosis, Candida albicans infection, non-albicans Candida infection, and 
T. vaginalis infection were 20.91%, 14.91%, 4.26%, and 1.73%, respectively. The amalgamative incidence of bac-
terial vaginosis was 9.19%. The incidence of non-albicans Candida infection in the optimum reproductive age 
group was higher than in the older age group (P=0.0433). The incidence of T. vaginalis infection in the young-
er age group was higher than in the optimum reproductive age group and higher than in the older age group 
(P=0.0010 and P=0.0041).

 Conclusions: The microecological status of pregnant women was basically the same as that of normal women. The most 
frequent genital tract infection was bacterial vaginosis. While bacterial vaginosis is amalgamative with vulvo-
vaginal candidiasis and T. vaginalis infection, there was no significant difference in vaginal microecological ob-
servations among pregnant women in different age groups except that the non-albicans Candida infection inci-
dence in the optimum reproductive age group and the T. vaginalis infection incidence in the younger age group 
was higher than in the other groups.

 MeSH Keywords: Age Groups • Microbiota • Pregnant Women • Reproductive Tract Infections

 Abbreviations: GTI – genital tract infection; spp. – species; TV – Trichomonas vaginalis; VVC – vulvovaginal candidia-
sis; BV – bacterial vaginosis; NAC – non-albicans candida; NSEQA – National System for External Quality 
Assessment; CAP – College of American Pathologists; GBS – group B Streptococcus; PCR – polymerase 
chain reaction

 Full-text PDF: https://www.medscimonit.com/abstract/index/idArt/909051

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Department of Laboratory Medicine, West China Second University Hospital, 
Sichuan University, Chengdu, Sichuan, P.R. China

2 Key Laboratory of Birth Defects and Related Diseases of Women and Children 
(Sichuan University), Ministry of Education, Chengdu, Sichuan, P.R. China

e-ISSN 1643-3750
© Med Sci Monit, 2018; 24: 5338-5345 

DOI: 10.12659/MSM.909051

5338
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

The vagina is a sensitive and complicated microecosystem, 
consisting of anatomic structures, microorganisms, local im-
munity, and endocrine regulation functions [1]. The bacterial 
colonization of the vagina is usually a mixed population, with 
anaerobes the dominant bacteria. Vaginal microbiomes are 
mutually antagonistic and interdependent, keeping a dynam-
ic balance, regulated by the endocrine system and local im-
mune system, and affected by the internal environment of the 
vagina. Estrogen level, Lactobacillus species (spp.), local immu-
nity, and vaginal pH value play important roles in maintain-
ing the microecological balance of the vagina [2]. Pregnancy is 
known to be a time when the vagina is prone to various vag-
inal infections. Changes in physiological hormones affect the 
vaginal microecological environment, composition and propor-
tion of microorganism in the vaginal microecosystem, and the 
pH value of the vagina. In addition, immunosuppression that 
occurs during pregnancy reduces body immunity so that op-
portunistic infections, such as vulvovaginal candidiasis (VVC) 
and Trichomonas vaginitis (TV) infection, increase, thus con-
tributing to the vaginal microecosystem’s fragile balance [3].

Few studies have investigated the characteristics of the vag-
inal microecosystem and genital tract infection (GTI) in preg-
nant women. Some clinical studies have shown that for preg-
nant women, it is common for their vagina to have normal pH 
values (3.8 to 4.5) and Lactobacillus spps., but the exact pro-
portion of Lactobacillus spp. and the vaginal microecosystem 
factors of importance to pregnant women is still unclear [4]. 
Various kinds of vaginitis may result in abortion, intrauter-
ine infection, fetal growth retardation, premature rupture of 
membranes, preterm labor, low birth weight, puerperal infec-
tion, and other adverse pregnancy outcomes. Severe illness 
and rapidly progressing illness can even lead to cervical can-
cer and other diseases, which may result in an adverse impact 
on both maternity and fetal health [5,6]. Thus, to learn more 
about the vaginal microecological status and GTI characteris-
tics of pregnant women is of great significance for early diag-
nosis and treatment of vaginitis or amalgamative infections. 
This study analyzed characteristics of the vaginal microeco-
system and GTIs of 751 pregnant women seen at our hospi-
tal between January 2015 and April 2017.

Material and Methods

Patients

The study was carried out from January 2015 to April 2017 
in the Obstetrics and Gynecology Department of West China 
Second University Hospital, Sichuan University, China. The de-
tection of vaginal cleanliness, white blood cells, lactobacillus 

number, Candida spp. (spore, blastospore, and pseudohyphae), 
Trichomonas vaginalis, clue cells, bacterial density, flora diversi-
ty, dominant bacteria, and vaginal pH value were performed in 
the Department of Laboratory Medicine of the same hospital. 
All participants signed informed consent. All procedures and 
protocols of this study were approved by the Ethics Committee 
of our hospital (Medical Research 2013, No.28), within which 
the work was undertaken and that it conforms to the provi-
sions of the Declaration of Helsinki.

A total of 751 pregnant women were enrolled in this study. 
Based on age, they were divided into 4 groups: the younger 
age group (13–24 years old), the optimum reproductive age 
group (25–30 years old), the older age group (31–34 years old), 
and the oldest age group (35–43 years old). Participants were 
surveyed about their age, status of their pregnancy, marital 
status, the nature of their vaginal discharge (color, secretion 
amount, itching, and perineal dysuria), symptoms, past medi-
cal history, and treatment history before gynecological exam-
ination. The inclusive criteria were as follows: natural concep-
tion, intrauterine pregnancy proven by B-ultrasound, and no 
hormones, antibiotic, immunosuppressive agents use in the 
past 2 weeks, no sexual life, and their history of vulva/vagi-
nal medication in the last 3 days. Women who had pregnancy 
complications, such as hypertension, diabetes mellitus, surgi-
cal complications, placenta previa, placental abruption, mis-
carriage, or preterm labor, were excluded from the study [3].

Vaginal discharge samples of these 751 patients were col-
lected on sterile long handle scrapers. Some of these samples 
were made into smears, and the rest were collected on sterile 
cotton swabs (Medical Apparatus and Instruments Factory of 
Yangzhou Chuangxin, Jiangsu, China). All swabs and smears 
were sent to the Department of Laboratory Medicine of our 
hospital for fungal morphologic observation and vaginal pH 
determination.

Methods

Microecological observation and vaginal pH determination

Vaginal smears were subjected to gram staining. The stain-
ing procedure was previously described by Dai et al. [7]. After 
gram staining, the microecological observations including vagi-
nal cleanliness, white blood cells, lactobacillus number, Candida 
spp. (spore, blastospore, and pseudohyphae), T. vaginalis, clue 
cells, bacterial density, flora diversity, and dominant bacteria of 
vaginal smears were observed by 2 microbiologists under an oil 
immersion field microscope. These observations were consis-
tent and followed the guidelines of both the National System 
for External Quality Assessment (NSEQA) and the College of 
American Pathologists (CAP) [8]. Vaginal pH value was deter-
mined by the precise pH test paper method.
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Diagnostic criteria

Bacterial density refers to the density and distribution of mi-
crohabitat in a specimen. In our study, as observed under op-
tical microscope, bacterial density was divided into 4 grades: 
grade I (1+): 1–9; grade II (2+): 10–99; grade III (3+): 100 and 
above; and grade IV: (4+): bacteria clustered full of vision. Flora 
diversity refers to the amount of all the types of bacteria in a 
smear, as observed in a high view microscopic field (1000x). 
Flora diversity was also divide into 4 grades: grade I (1+): 1–3 
kinds of flora; grade II (2+): 4–6 kinds of flora; grade III (3+): 
7–10 kinds of flora; and grade IV (4+): more than 10 kinds of 
flora. According to The Expert Consensus on Clinical Application 
of Vaginal Microecosystem Assessment of Cooperative Group 
of Infectious Diseases in the Department of Obstetrics and 
Gynecology of the Chinese Medical Association [9], normal vag-
inal microecosystem was defined as follows: vaginal cleanli-
ness was grade I; bacterial density was level II–III; flora diver-
sity was level II–III, dominant bacteria were Lactobacillus spp. 
with normal function (the production of H2O2 is normal) and 
vaginal pH value of 3.8–4.5. Microecological imbalances can be 
diagnosed when any one of these factors (e.g., vaginal clean-
liness, bacterial density, flora diversity, dominant bacteria, pH 
value, and lactobacillus function) is abnormal.

The criteria of vaginal cleanliness were as follows [10]: grade 
I was a large number of large gram-positive rods (indicative 
of Lactobacillus spp.) [11], vaginal epithelial cells, and no oth-
er bacteria observed with WBC 0~5/HP under microscopy. 
Grade II was some Lactobacillus spp. and vaginal epithelial 
cells, some pus cells, and other bacteria observed under mi-
croscopy with WBC 10~15/HP. Grade III was a small amount of 
Lactobacillus spp., a large number of pus cells and other bacte-
ria observed under microscopy with WBC 15~30/HP. Grade IV 
was no Lactobacillus spp. but pus cells and other bacteria ob-
served under microscopy with WBC more than 30/HP. Grade 
I~II means normal vaginal cleanliness, while grade III~IV means 
abnormal vaginal cleanliness with inflammation.

The diagnosis criteria of TV were as follows [12]: after gram 
staining, T. vaginalis was seen as a flagellate mono-cell para-
site that was a bit larger than a white blood cell. It was pear 
shaped or polymorphic shaped; an oval nucleus was located 
at 1/3 the body front; beside the nucleus there was an axon 
and 4 flagellums; however, with gram staining it was not ob-
served very clearly. TV was diagnosed after T. vaginalis was ob-
served in vaginal smears.

The diagnosis criteria of VVC were as follows [13]: after gram 
staining, Candida spores appeared to be gram-positive oval cells 
that were smaller than erythrocytes, with a diameter of 2~6 μm; 
blastospores were spores with sprouts, which is arranged in 
double, while pseudohyphae were extending germ tubes of the 

blastospores. VVC was diagnosed after Candida spores, blasto-
spores, and/or pseudohyphae were observed in vaginal smears. 
Candida albicans infection was diagnosed after Candida spores, 
blastospores and pseudohyphae were observed in vaginal smears. 
Non-albicans candida (NAC) infection was diagnosed after only 
Candida spores or blastospores were observed in vaginal smears.

Clue cells are epithelial cells covered with small gram-nega-
tive or gram-variable rods (indicative of Gardnerella vagina-
lis). The 4 diagnosis criteria for bacterial vaginosis (BV) have 
been reported: clue cell percentage over 20%, pH value over 
4.5, presence of homogeneous vaginal discharge, and posi-
tive whiff test were [13]. In our study, BV was diagnosed us-
ing 3 of these 4 criteria: clue cell percentage over 20%, pH val-
ue over 4.5, and presence of homogeneous vaginal discharge.

The observed characteristic of Candida species, clue cells, and 
T. vaginalis all highly agreed with the descriptions given in sev-
eral previous studies [12,13].

Statistical analysis

The data was analyzed by SPSS Statistics ver.17.0 (SPSS Inc., 
Chicago, IL, USA). The c2 test was used to analyze the differ-
ences in microecological factors such as vaginal cleanliness, 
Lactobacillus spp., Candida spp., T. vaginalis, clue cells, bacterial 
density, flora diversity, dominant bacteria, pH value. P<0.05 was 
considered statistically significant and P<0.01 was considered 
extremely statistically significant in all statistical analysis [14].

Results

General data of the pregnant women

There were 751 pregnant women enrolled in this study, the 
age ranged from 13 to 43 years old. Five women were exclud-
ed based on the inclusive criteria described earlier. The age 
distribution of study participants is showed in Figure 1. They 
were primarily middle-aged women (mean ±SD 29.75±4.85 
years, with a near normal distribution). Participants were di-
vided into 4 groups according to age: the younger age (13–24 
years old) group (n=92, 12.25%); the optimum reproductive 
age (25–30 years old) group (n=356, 47.40%); the older age 
(31–35 years old) group (n=220, 29.29%); and the oldest age 
(older than 35 years of age) group (n=83, 11.06%). The age of 
pregnant women mainly ranged from 25 to 30 years (Figure 1).

Analysis of vaginal microecological factors of the pregnant 
women

Table 1 shows that pregnant women with normal vaginal clean-
liness (I–II grade) accounted for 61.65% of cases (463 out of 
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Figure 1. Age distribution of 751 pregnant women.

Microecological factors Grade, cases (percentage) Total cases

Vaginal cleanliness
I grade II grade III grade IV grade

14 (1.86) 463 (61.65) 260 (35.95) 14 (1.86) 751

Lactobacillus spp.
<1/oif 1–5/oif 6–30/oif >30/oif

114 (15.18) 64 (8.51) 335 (44.60) 238 (31.70) 751

Blastospore
Absent Present

607 (80.83) 144 (19.17) 751

Pseudohypha
Absent Present

639 (83.09) 112 (14.91) 751

Trichomonas vaginalis
Absent Present

738 (98.27) 13 (1.73) 751

Clue cells percentage 
over 20%1

Absent Present

594 (79.09) 157 (20.91) 751

Homogeneous vaginal 
discharge

Absent Present2

585 (77.90) 166 (22.10) 751

pH
3.8-4.0 4.4 >4.53

192 (25.56) 357 (47.54) 202 (26.90) 751

Bacterial density
I grade II grade III grade IV grade

27 (3.60) 329 (43.81) 310 (41.28) 85 (11.32) 751

Flora diversity
I grade II grade III grade IV grade

315 (41.94) 335 (44.61) 63 (8.39) 38 (5.06) 751

Dominant bacteria
Absent

Lactobacillus 
spp.

Gram-negative 
rods

Gram-positive 
coccus

Candida spp.

19 (2.53) 570 (75.90) 157 (20.90) 3 (0.40) 2 (0.27) 751

Causal bacteria4
Absent

Gram-variable 
rods only

Candida 
albicans5

Non-albicans 
candida5

Trichomonas 
vaginalis

506 (67.38) 88 (11.72) 112 (51)6 32 (9)7 13 (9)8 751

Table 1. An overall analysis of the vaginal microecological status of 751 pregnant women.

1 The total cases of BV were the sum of single and amalgamative BV infection (157 cases, 20.91%); 2 These cases included all cases 
that clue cells percentage was over 20% in our study. Homogeneous vaginal discharge is not a microecological item, but a diagnostic 
criterion of BV; 3 These cases also included all cases that clue cells percentage was over 20% in our study; 4 The total cases of BV, VVC 
and TV were 245 (32.62%); 5 Candida albicans infection can be diagnosed after all Candida spores, blastospores and pseudohyphae 
were observed in vaginal smears. Non-albicans candida (NAC) infection can be diagnosed after only Candida spores, blastospores 
were observed in vaginal smears; 6 112 cases were Candida albicans (14.91%), 51 cases were amalgamative infection of Candida 
albicans and BV (6.79%); 7 32 cases were NAC (4.26%), 9 cases were amalgamative infection of NAC and BV (1.20%); 8 13 cases were 
Trichomonas vaginalis (1.73%), of which 9 were amalgamative infected with BV, accounting for 1.20%.
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751 cases). Those who had normal lactobacillus numbers (3+ 
to 4+) accounted for 76.30% of cases (573 out of 751 cases); 
of which in 570 cases (75.90%), the Lactobacillus spp. was the 
dominant bacteria; bacterial density with basically normal dis-
tribution, in which grade II–III accounted for 85.09% of cases 
(639 out of 751 cases). Flora diversity grade I–II accounted for 
86.55% of cases (650 out of 751 cases). The incidence of GTIs 
for these pregnant women was 32.62% of cases (245 out of 
751 cases). Among this group, the incidences of BV (clue cell 
percentage >20%, pH >4.5 and presence of homogeneous vag-
inal discharge), Candida albicans infection, NAC infection, and 
TV were 20.91%, 14.91%, 4.26%, and 1.73%, respectively. The 
amalgamative incidence of BV with Candida albicans, NAC, and 

T. vaginalis infection was 9.19% (69 out of 751 cases), which 
accounted for 43.95% of BV infected pregnant women. Among 
144 cases of Candida spp. infected pregnant women, Candida 
albicans infection accounted for 77.78% of cases (112 out of 
144 cases) and NAC infection accounted for the rest of the 
22.2% cases (32 out of 144 cases). Those pregnant women with 
pH <4.5 accounted for 73.10% of cases (549 out of 751 cases.

Table 2 shows that there was no significant difference in bac-
terial density, flora diversity, vaginal cleanliness, lactobacillus 
number, or vaginal pH value among each age group of preg-
nant women. Table 3 shows that there was no significant dif-
ference for these microecological factor between comparisons 

Age groups of 
the 

pregnant 
women

Cases

Microecological factors

Vaginal cleanliness Bacteria density Flora diversity
Lactobacillus 

number
Vaginal 

pH

I
grade

II
grade

III
grade

IV
grade

I
grade

II
grade

III
grade

IV
grade

I
grade

II
grade

III
grade

IV
grade

1+ 2+ 3+ 4+ £4.5 >4.5

A: younger 
group

92 3 55 30 4 5 34 42 11 39 38 11 4 14 9 34 35 67 25

B: optimum 
reproductive 
group

356 4 216 132 4 12 165 140 39 155 156 32 13 55 31 166 104 260 96

C: older 
group

220 4 141 72 3 7 93 96 24 87 103 15 15 29 20 96 75 163 57

D: oldest 
group

83 3 51 26 3 3 37 32 11 34 38 5 6 16 4 39 24 59 24

Total 751 14 463 260 14 27 329 310 85 315 335 63 38 114 64 335 238 549 202

c2 10.6651 4.2427 7.4336 7.2665 0.2857

P 0.2994 0.8950 0.5920 0.6094 0.9627

Table 2.  Analysis of total difference in vaginal cleanliness, Lactobacillus, bacteria density, flora diversity and vaginal pH in pregnant 
women of different ages.

Comparison of 
the pregnant 

women of each 
two age groups

Microecological factors

Vaginal cleanliness Bacteria density Flora diversity Lactobacillus number Vaginal pH value

c2 P c2 P c2 P c2 P c2 P

A: B 6.8068 0.0783 3.0584 0.3827 0.8933 0.8270 3.4664 0.3251 0.0016 0.9681

A: C 3.3687 0.3382 1.4296 0.6986 3.2719 0.3516 1.2106 0.7504 0.0536 0.8170

A: D 0.1170 0.9897 1.5193 0.6778 2.5363 0.4687 3.9974 0.2617 0.0657 0.7978

B: C 1.5198 0.6777 1.1358 0.7684 4.3777 0.2236 1.8106 0.6126 0.0779 0.7802

B: D 5.8635 0.1184 0.3798 0.9444 2.8544 0.4146 1.8902 0.5955 0.1288 0.7197

C: D 2.4867 0.4777 0.7639 0.8581 0.1165 0.9898 3.5418 0.3154 0.2781 0.5979

Table 3.  Analysis of the differences of Lactobacillus number, bacteria density, vaginal cleanliness, flora diversity and vaginal pH value 
of the pregnant women of each two age groups.

A – younger group, B – optimum reproductive group, C – older group D – oldest group.
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of any 2 age groups. Also, there was no significant difference 
in the incidence of Candida albicans infection, NAC infection, 
TV, BV, and the amalgamative incidence of BV infection among 
groups. Table 4 shows that there was no significant difference 
in the positive rates of Candida spp., T. vaginalis, and BV among 
the different age groups of pregnant women. However, Table 5 

shows that there was a significant difference in the incidence 
of NAC between the optimum reproductive age group and old-
er age group (P=0.0433). There was a significant difference in 
the incidence of TV between the younger age group and the 
optimum reproductive age group (P=0.0010); also, the young-
er age group and the older age group (P=0.0041).

Age groups of the
pregnant women

Cases

Candida spp.
Trichomonas 

vaginalis
Total BV 

infection@

Amalgamative BV 
infectionCandida spores and 

Blastospore only$

Pseudohyphae 
(not only)

Present Absent Present Absent# Present Absent Present Absent Present Absent

A: younger 
group

92 4 76 12 80 4 88 18 74 10 82

B: optimum 
reproductive 
group

356 20 279 57 299 5 351 75 281 33 323

C: older 
group*

220 5 188 27 193 3 217 45 175 16 204

D: oldest 
group

83 3 64 16 67 1 82 19 64 10 73

Total 751 32 607 112 639 13 738 157 594 69 682

c2 3.8142 3.0461 4.2273 0.3306 2.0957

P 0.1485 0.3845 0.1208 0.9542 0.5528

Table 4.  The total differences in the positive cases of Candida spp., Trichomonas vaginalis and BV among the pregnant women of 
different age groups.

* Because the positive cases (frequencies) of Non-albicans candida(NAC) and Trichomonas vaginalis was less than the theoretical 
frequencies (5) in the older group and the oldest group, the two groups were combined into C group (old group,31 to 43 y old); 
$ NAC infection can be diagnosed after only Candida spores, blastospores were observed in vaginal smears. Because the frequencies of 
NAC were less than the theoretical frequencies in the oldest group, the two groups were combined into C group; & Candida albicans 
infection can be diagnosed after all Candida spores, blastospores and pseudohyphae were observed in vaginal smears. Non-albicans 
candida (NAC) infection can be diagnosed after only Candida spores, blastospores were observed in vaginal smears; # These cases 
included the cases that the Candida spores and blastospores were present and that all Candida spp. was absent; @ BV infection cases 
included the cases that clue cell percentage was over 20%, pH value was over 4.5 and presence of homogeneous vaginal discharge.

Comparison of 
the pregnant 

women of 
each two 

age groups

The differences of GTIs incidence

Non-albicans candida 
infection

Candida albicans 
infection

Trichomonas 
vaginitis

Total BV 
infection

Amalgamative BV 
infection

c2 P c2 P c2 P c2 P c2 P

A: B 0.3035 0.5817 0.4942 0.4821 10.9136 0.0010 0.1003 0.7515 0.2156 0.6424

A: C 2.7966 0.0845 0.0352 0.8511 8.2472 0.0041 0.0318 0.8584 1.0987 0.2946

A: D 0.3832 0.5359 1.2616 0.2614 3.0376 0.0814 0.2896 0.5905 0.0599 0.8067

B: C 4.0845 0.0433 1.5256 0.2168 0.7901 0.3741 0.0310 0.8603 0.6967 0.4039

B: D 2.0186 0.1554 0.5178 0.4718 0.5347 0.4647 0.1331 0.7152 0.5881 0.4432

C: D 0.7690 0.3805 2.4280 0.1192 0.6538 0.4188 0.2148 0.6430 1.7520 0.1856

Table 5. Analysis of the differences of the incidence of VVC, TV, BV of the pregnant women of each two age groups.

A – younger group; B – optimum reproductive group; C – older group; D – oldest group.
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Discussion

In this study, the vaginal cleanliness of pregnant women was 
mainly grade I–II, and the pH value was normal. Lactobacillus 
number was 3+ to 4+, while Lactobacillus spp. was the dom-
inant bacteria in 75.90% of the pregnant women, which was 
consistent with results from a previously reported study [9]. 
The bacterial density was mainly at grade II–III, which was ba-
sically the same as the reference value of women of childbear-
ing age. Flora diversity was mainly grade I–I, which was low-
er than the reference grade of aforementioned women (grade 
II–III) [9]. Among the 32.62% of GTI incidences in the pregnant 
women, the incidences of BV, Candida albicans infection, NAC 
infection, and TV were basically consistent with previous re-
ports [15]. The amalgamative incidence of BV with VVC and 
TV was 9.19%, which accounted for 43.95% of the total BV in-
fected women, which was similar to what Li et al. previously 
reported [15]. The main pathogen of VVC of pregnant wom-
en was Candida albicans, which corresponded to previous re-
ports in the literature [16].

Considering the differences in the vaginal microecological fac-
tors and the incidence of different GTIs among pregnant wom-
en of different ages, we divided the participants into 4 groups 
according to their age, and then analyzed the differences. Our 
study showed that there was no significant difference in vaginal 
cleanliness, bacterial density, flora diversity, or lactobacillus num-
ber among the age groups or between 2 age groups. For GTIs, 
there was no significant difference in the incidence of Candida 
albicans infection, NAC infection, TV, BV, or amalgamative in-
fection of BV among the age groups. However, the incidence of 
NAC infection in the optimum reproductive age group was sig-
nificantly higher than in the older age group, and the incidence 
of TV in the younger age group was significantly higher than in 
the optimum reproductive age group and the older age group.

The change in hormone levels in pregnant women, especially 
the increase of estrogen levels, leads to the accumulation of 
glycogen in vaginal epithelial cells. Then, the increase of lac-
tic acid by the decomposition of glycogen by Lactobacillus spp. 
leads to the decrease of vaginal pH and imbalance in the vag-
inal microecosystem, which favors anaerobic pathogens in an 
acidic environment and the adhesion and infection of patho-
gens [17]. A variety of vaginal inflammations can lead to ad-
verse pregnancy outcomes, which can do harm to the mother 
and fetus. So, early diagnosis and treatment of vaginitis is bet-
ter for maternal and fetus health. During pregnancy, BV-related 
pathogens can produce a variety of lipids and proteins which 
can degrade cervical mucus and digest fetal membrane, thus 
decreasing the thickness and elasticity of fetal membranes, 
which can lead to premature rupture of membranes and cho-
rioamnionitis. The bacterial biproducts cause the membrane 
and exuviates to release arachidonic acid, which promotes the 

synthesis of prostaglandins, then uterine contractions, and fi-
nally can lead to premature labor [18]. Candida spp. can in-
fect the fetal membrane; cause a decrease of local tension of 
the fetal membrane, and even premature rupture in serious 
cases [16]. TV can lead to adverse pregnancy outcomes such 
as miscarriage, intrauterine infection, fetal growth restriction, 
premature rupture of membranes, premature labor, low birth 
weight infants, and puerperium infections [19].

To reduce the harm of this disease to maternal and fetus health, 
drugs are the optimal treatment. Related studies [20] suggest 
that pregnant women are more sensitive to drugs. So, not only 
efficiency, but also drug safety should be taken into consider-
ation to avoid adverse effects on fetal development. In gesta-
tional VVC, it is recommended to administer local treatment 
but not oral administration of the whole body. To treat gesta-
tional TV, systemic administration should be the priority; local 
vaginal treatment should be used together. Sexual partners of 
these pregnant women should be treated and advised to avoid 
unprotected sex before cure [21]. The treatment of pregnant 
women with BV is mainly based on topic administration of 
metronidazole, with live Lactobacillus probiotics to recover the 
vaginal microecosystem. For mixed infections caused by multi-
ple pathogens, comprehensive treatment should be carried out 
for all pathogens. More attention should be placed on repair of 
the mucous membrane and supplement probiotics while killing 
or inhibiting the pathogens in order to improve the pregnan-
cy vaginal microecosystem, so that the incidence of premature 
labor and chorioamnionitis of GTI women can be reduced, and 
the risk of amniotic infection can be decreased [22].

Our study had some limitations. First, the diagnosis of VVC would 
be better if based on microscopic examination of wet smear or 
fungal culture of vaginal discharges [23,24]. In our study, the di-
agnosis of VVC in the 751 cases was only based on the charac-
teristics of vaginal discharges and morphological examination 
under a microscope. Second, we tried to find the difference in 
vaginal microecosystem and incidence of GTIs among different 
age groups but to find a smaller difference, even no difference 
in microecological factors, the sample and research participants 
should be enlarged in follow-up studies. Third, the methods in 
this study had some limitations. Group B Streptococcus (GBS) 
plays an important role in perinatal infection and may lead to 
many perinatal adverse outcomes. In the future, more advanced 
methods or technology such as specialty agar or polymerase 
chain reaction (PCR) should be adapted to further studies in 
vaginal microecology and GTI of pregnant women.

Conclusions

The microecological status of pregnant women was basically 
the same as that of normal women. While bacterial vaginosis 
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is amalgamative with vulvovaginal candidiasis and T.  vaginalis 
infection, there was no significant difference in vaginal micro-
ecological observations among pregnant women in different 
age groups except that the non-albicans Candida infection in-
cidence in the optimum reproductive age group and the T. vag-
inalis infection incidence in the younger age group was high-
er than in the other groups.
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