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ORIGINAL ARTICLE

Vaginal Bacterial Infection is Associated With the
Occurrence of Spontaneous Abortion during the
First Trimester

Abd El-monsef Abdelghaffar Moustafa*

Department of Obstetrics and Gynecology, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Recurrent spontaneous abortion (RSA) is a serious disorder that may be detrimental to a woman's health.
Bacterial vaginosis is a vaginal microsystem disorder that seems to be connected to a higher risk of abortion, early birth,
and puerperal endometritis. Overall, 60% of all vaginitis types are caused by bacterial vaginosis. The purpose of this
research was to explore whether vaginal bacterial infection is connected to spontaneous abortion during the first
trimester.
Materials and methods: This was a cross-sectional study on 120 pregnant women on the first trimester diagnosed with

spontaneous abortion during the first trimester.
Results: There was no significant difference in clinical data of included participants in both groups. There was sig-

nificant high prevalence of symptoms in the pregnancy loss group, significant increase in lactobacilli in all grades in the
abortion group compared with the evolving pregnancy group, significant increase in pathogenic bacteria in the abortion
group, and no significant difference in enteric bacteria. There was a high-significant association between infection and
abortion occurrence. All pathogens were significantly associated with pregnancy loss occurrence. Moreover, type B
Streptococci were significantly associated with abortion occurrence.
Conclusion: To exclude out chronic infections, all patients with RSA should be evaluated according on their personal

infection risk, which involves a thorough history as well as physical and laboratory examinations. Despite the fact that
many patients with RSA are healthy, monogamous, and have a minimal risk of Sexually Transmitted Diseases (STD)s,
they should be checked. During the first trimester, vaginal infection may be a risk factor for spontaneous abortion.

Keywords: Abortion, First trimester, Vaginal bacterial infection

1. Introduction

R ecurrent spontaneous abortion (RSA) is a
risky condition that may be harmful to a

woman's health. According to epidemiological
study, the chance of a pregnant abortion is roughly
24% after two clinical abortions; this percentage
rises to 30% after three abortions and 40% after four
abortions.1

RSA depends on many factors including chro-
mosomes,2 heredity,3 dissection,1 the endocrine
system,4 placental abnormality,5 infection,6 immu-
nity,7 thrombosis,8 and the environment,9 among

others. Among all the cases, 50% still cannot be
explained.10 Researchers discovered that patients
with unexplained RSA often experienced recurrent
vaginitis or vaginal dysbacteriosis throughout non-
pregnancy, pregnancy, and postabortion periods
based on study data and results from long-term
clinical trials.1

A thorough obstetric history, including the
gestational age of fetus at the moment of death,
cytogenetic data, an ultrasound examination, and
pathology, are all necessary for the diagnosis and
treatment of RSA. A multidisciplinary approach is
required in this complicated reproductive situation
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to study and treat genetic and endocrinologic
problems, as well as anatomical, immunologic, in-
fectious, thrombophilic, placental, and iatrogenic
causes.11

Bacterial vaginosis (BV) is a vaginal micro-
ecosystem condition that seems to be linked to an
increased risk of abortion, early birth, and puerperal
endometritis.12

Miranda et al.13 reported that BV is responsible for
60% of all vaginitis types.
Despite fresh data, infectious illnesses are thought

to be the cause of recurrent abortions at a rate as low
as 4%.14 Only a few germs may cause prolonged
maternal disease and frequent abortions, despite
the fact that many can cause acute infection and
subsequent abortion. An estimated 10e15% of
pregnancies end in abortion due to embryo-fatal
infections; however, this percentage is likely to be
underestimated because of early-stage pregnancies
ending in abortion owing to untreated subclinical
abortions. Only histological study of fetal and
placental tissues and isolation of the putative in-
fectious agent by culture or genetic identification
may be employed in praxis to detect infection-
related abortion.15

The present study was aimed to evaluate whether
vaginal bacterial infection is associated with the
occurrence of spontaneous abortion during the first
trimester.

2. Materials and methods

This was a cross-sectional study on 120 pregnant
women. In the first trimester diagnosed with spon-
taneous abortion during the first trimester. The
study was conducted in Al-Hussein University
Hospital, Al-Azhar University, between May 2021
and February 2022.
A systematic vaginal speculum examination was

performed on women with a live singleton fetus
who were evaluated for a routine prenatal consul-
tation at less than 14 complete gestational weeks.
They were all new patients who came in on the
same weekday and were under 14-week pregnant.
Vaginal fluid was collected from the posterior
vaginal vault using a wooden Ayre spatula and
placed on two separate glass slides. On fresh wet
vaginal preparations, phase-contrast microscopy
was used to find clue cells.
BV has been shown to exist. Guidelines developed

by Amsel et al.16 were used to diagnose BV, which
needed three of the four criteria stated as follows: (1)
a vaginal pH of 4.6 or above, (2) uniform vaginal
discharge, (3) a fishy odor (amine test), and (4) the
presence of vaginal clue cells.

A cotton-tipped swab was introduced into the
posterior vault with the help of Amies modified
Stuart medium. Following 20 s in an Amies modi-
fied Stuart medium, it was introduced into the
endocervical canal and spun three times before a
second batch of Amies modified Stuart medium was
placed after the ectocervical cleaning. An ampicillin-
pretreated A3 medium was used to cultivate bacte-
ria associated with BV in vaginal and cervical cul-
tures for 18 h. Based on their ability to hydrolyze
urea or L-arginine, Ureaplasma urealyticum, and
Mycoplasma hominis were discovered applying color
reactions. The strains of Escherichia coli, Klebsiella,
Acinetobacter, Staphylococcus, and Enterococci were all
grown on blood-chocolate agar, as were Streptococci
and yeasts. As long as their growth was more than
the threshold of 1þ, patients with normal mixed
commensal flora did not have their growth removed
(growth covering more than half of the incubation
plate).
The results (n ¼ 10) were eliminated if cultures

were not collected properly, cultures were inade-
quate, or transfer to the laboratory took more than
6 h.
Lactobacillus morphotypes are recognized. The

wet mount was classified using Schr€oder's original
categorization approach. This grading system was
developed in response to its clinical use in late
pregnancy.
Red blood cells, Trichomonas vaginalis, and epi-

theliolytic squamous epithelial cells have all been
discovered.
For leukocytosis in the vaginal fluid, the lowest

leukocytosis score was found to be associated with
the hpf (400 magnification) with the fewest white
blood cells (score of 1). A score of 2 was granted
when 5e10 leukocytes/hpf were observed. A sample
obtained a score of 3 if there were less than 10
leukocytes per epithelial cell and a score of 4 if there
were more than 10 leukocytes per epithelial cell.
We also looked at the importance of finding clue

cells on wet mounts or Papanicolaou specimens by
various persons or at different dates. After all of this
work was done, we looked into the possibility that
specific bacteria, such as those connected to BV,
may cause miscarriage.

2.1. Statistical analysis

IBM SPSS statistics (Statistical Package for Social
Sciences) software was used to analyze computer-
generated data. To express quantitative data, per-
centages, and numbers were employed. Before
using the median in nonparametric analysis or the
interquartile range in parametric analysis, it was
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required to perform KolmogoroveSmirnov tests to
ensure that the data were normal. We used the 0.05
significance threshold to establish the significance of
the findings. The chi-square test was used to
compare two or more groups. The MonteeCarlo test
was used to adjust for any number of cells with a
count less than 5. Fisher's c2 adjustment was applied
to 2 � 2 tables when at least a quarter of cells had a
count of less than 5.

2.2. Ethical considerations

The study protocol was submitted for approval by
the Institutional Review Board, Al-Azhar University.
Each individual who participated in the research
provided informed verbal permission. At every
stage of the research, confidentiality, and personal
privacy were protected.

3. Results

The mean ± SD age was 26.17 ± 3.76 years. The
mean ± SD gestational age was 9.54 ± 3.41 weeks.
The mean ± SD BMI was 25.1 ± 1.49 kg/m2 (Table 1).
There were 17 cases of pregnancy loss in the first
trimester (Tables 2e7).

4. Discussion

A spontaneous miscarriage has no recognized
cause. According to women who miscarry, natural
selection has occurred, and intricate polygenetic or
immunologic factors may have played a role. There
is scant evidence that cervicovaginal infection cau-
ses miscarriage. Chlamydia trachomatis may induce
miscarriage owing to an overly immunogenic
maternal response to its heat shock protein 60 an-
tigen,17 whereas other studies have established a
link between vaginal U. urealyticum, group B strepto-
cocci, and gonorrhea.18

Several studies have been conducted to investi-
gate the relationship between bacterial vaginosis
and early pregnancy outcomes. According to Kurki
et al.,19 premature labor, preterm delivery, and early

membrane rupture before the 18th week of preg-
nancy may be predicted by the presence of bacterial
vaginosis at the first prenatal visit. As a result, the
question of whether bacterial vaginosis causes
miscarriage in the first part of pregnancy remains
unsolved. In a trial including 1260 women on their
first prenatal visit, McGregor et al.20 reported that
bacterial vaginosis was connected to a threefold
increase in the chance of miscarriage for the course
of the study's follow-up.

Table 1. Basal characteristics of included participants.

Parameter Value (N ¼ 120)

Age (years) 26.17 ± 3.76
GA (weeks) 9.54 ± 3.41
BMI (kg/m2) 25.1 ± 1.49
Co-morbidities

HTN 34
DM 26

Pregnancy loss in first trimester 17

DM, diabetes mellitus; GA, gestational age; HTN, hypertension.

Table 2. Clinical data of included participants.

Pregnancy
loss
(N ¼ 17)

Evolving
pregnancy
(N ¼ 103)

P value

Age 27 ± 3.92 26.03 ± 3.74 0.33
GA 9.88 ± 3.66 9.49 ± 3.38 0.66
BMI 24.7 ± 1.79 25.13 ± 1.44 0.28
Co-morbidities

HTN 6 28 0.49
DM 3 23 0.66

There was no significant difference in clinical data of included
participants in both groups.
DM, diabetes mellitus; GA, gestational age; HTN, hypertension.

Table 3. Symptoms in participants in both groups

Pregnancy
loss
(N ¼ 17)

Evolving
pregnancy
(N ¼ 103)

P value

Discharge 7 12 0.002
Itching 10 19 0.003
Pain 5 6 0.0018

There was a significant high prevalence of symptoms in the
pregnancy loss group.

Table 4. Microscopic findings in both groups.

Pregnancy
loss
(N ¼ 17)

Evolving
pregnancy
(N ¼ 103)

P value

Lactobacilli grade
I 3 38 0.001
IIa 3 42
IIb 4 14
III 7 9

Clue cells 4 13 0.23
Red blood cells 3 26 0.498
Epithelial cytolysis 2 23 0.32
Vaginal leukocytosis

<5 leukocytes/hpf 1 6 0.98
<10 leukocytes/hpf 4 20
�10 leukocytes/hpf and <1
Leukocytes/epithelial cell 6 40
�10 leukocytes/hpf and >10
Leukocytes/epithelial cell 6 37

There was a significant increase in lactobacilli in all grades in the
abortion group compared with the evolving pregnancy group.
hpf, high-power field.
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We focused particularly on the first trimester of
pregnancy and found a highly significant associa-
tion between infection and abortion occurrence
(P < 0.001). All pathogens were significantly associ-
ated with pregnancy loss occurrence. Moreover, B.
Streptococci were significantly associated with abor-
tion occurrence.
Other studies reported about other infectious

species. Brucella spp. were originally identified as an
infectious agent causing recurrent abortion in
humans after being discovered in fetal or placental
tissues, after similar results in animals.21 Seoud
et al.22 found spontaneous abortion and intrauterine
mortality rates of 40 and 46%, respectively, among
women with acute brucellosis caused mostly by
Brucella melitensis. Acute human brucellosis, on the
contrary, seldom causes abortion, most likely owing
to a lack of erythritol in the human placenta, which
is a critical substrate for brucella attachment and
subsequent transmission to the fetus.23

We can consider infection as a dependent factor
associated with occurrence of spontaneous abortion
during the first trimester. A total of 39 (25.2%)
women in the prior conception only and birth
groups had a history of spontaneous abortion, ac-
cording to the study by Nasioudis et al.24 One
abortion was performed by 26 (16.8%) women, 11
(7.1%) women had two abortions, and two (1.3%)
women had performed three abortions.
Despite the increased frequency of bacterial vag-

inosis in these patients compared with those in the
prenatal and general gynecological population,
Liversedge et al.25 showed no significant influence
of bacterial vaginosis on fertilization and implanta-
tion rates during in-vitro fertilization therapy. When
it came to the risk of miscarriage during in-vitro
fertilization therapy, women with bacterial vagino-
sis had the same risk as those without it, according
to Ralph et al.,26 but no difference in the rate of
conception during the first trimester between the
two groups (18.5%).
In concordance with our results, Donders et al.27

discovered a clear association between the first
prenatal visit's diagnosis of bacterial vaginosis and a
future early pregnancy loss (relative risk: 5.4; 95%
confidence interval: 2.5e11). (relative risk: 5.4; 95%
confidence interval: 2.5e11). The 95% confidence
interval for the relative risk is 2.5e11. However,
multivariate analysis indicated that bacterial vagi-
nosis, M. hominis, and U. urealyticum were still con-
nected with a greater risk of miscarriage, but not
other germs.
A recent Egyptian study by Mansour et al.28 went

against our results and reported that there is no
between bacterial vaginosis and first trimester

Table 5. Comparison of vaginal cultures in both groups.

Pregnancy
loss
(N ¼ 17)

Evolving
pregnancy
(N ¼ 103)

P value

Bacterial vaginosis
Gardnerella vaginalis 4 6 0.14
Ureaplasma urealyticum 5 8 0.008
Mycoplasma hominis 3 4 0.025

Enteric bacteria
Enterobacteriaceae 1 22 0.1331
Enterococci 2 29 0.15
Group B streptococci 2 32 0.102

There was a significant increase in pathogenic bacteria in the
abortion group. There was no significant difference in enteric
bacteria.

Table 6. Correlation between pregnancy loss and patient characteristics.

Age
Pearson correlation 0.090
P value 0.327

Infection
Pearson correlation 0.540**
P value 0.000

BMI
Pearson correlation �0.099
P value 0.284

GA
Pearson correlation 0.041
P value 0.658

HTN
Pearson's correlation 0.063
P value 0.496

DM
Pearson's correlation �0.040
P value 0.667

There was highly significant association between infection and
abortion occurrence (P < 0.0001).
DM, diabetes mellitus; GA, gestational age; HTN, hypertension.

Table 7. Correlation between abortion and other infectious events.

Age Loss

Gardnerella vaginalis
Pearson's correlation 0.139 0.223*
P value 0.129 0.014

Ureaplasma urealyticum
Pearson's correlation 0.163 0.243
P value 0.075 0.008

Mycoplasma hominis
Pearson's correlation �0.030 0.307
P value 0.745 0.001

Enterobacteriaceae
Pearson's correlation 0.057 �0.137
P value 0.533 0.135

Enterococci
Pearson's correlation �0.223* �0.110
P value 0.014 0.234

B. streptococci
Pearson's correlation 0.007 �0.255
P value 0.943 0.005

All pathogens were significantly associated with pregnancy loss
occurrence. Moreover, B. Streptococci were significantly associated
with abortion occurrence.
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miscarriage when comparing pregnant women with
bacterial vaginosis with women who are negative
for bacterial vaginosis.

4.1. Conclusion

To exclude out chronic infections, all patients with
RSA should be evaluated according on their per-
sonal infection risk, which involves a thorough his-
tory as well as physical and laboratory
examinations. Despite the fact that many patients
with RSA are healthy, monogamous, and have a
minimal risk of STDs, they should be checked.
During the first trimester, vaginal infection may be a
risk factor for spontaneous abortion.

Authors contribution

All authors have made a substantial contribution
to the article.

Conflict of interest

There are no conflicts of interest.

References

1. Fan T, Zhong XM, Wei XC, et al. The alteration and potential
relationship of vaginal microbiota and chemokines for unex-
plained recurrent spontaneous abortion. Medicine. 2020;99:51.

2. Gaboon NE, Mohamed AR, Elsayed SM, Zaki OK,
Elsayed MA. Structural chromosomal abnormalities in cou-
ples with recurrent abortion in Egypt. Turk J Med Sci. 2015;45:
208e213.

3. Liss J, Kiewisz J, Zabielska J, Kulwikowska P, Lukaszuk K.
Application of FISH method for preimplantation genetic di-
agnostics of reciprocal and Robertsonian translocations. Folia
Histochem Cytobiol. 2015;53:162e168.

4. Kaur R, Gupta K. Endocrine dysfunction and recurrent
spontaneous abortion: an overview. Int J Appl Basic Med Res.
2016;6:79.

5. Ambühl LMM, Baandrup U, Dybkær K, Blaakær J,
Uldbjerg N, Sørensen S. Human papillomavirus infection as a
possible cause of spontaneous abortion and spontaneous
preterm delivery. Infect Dis Obstet Gynecol. 2016;2016:3086036.
https://doi.org/10.1155/2016/3086036. Epub 2016 Mar 27.
PMID: 27110088; PMCID: PMC4826700.

6. TognonM, Tagliapietra A, Magagnoli F, et al. Investigation on
spontaneous abortion and human papillomavirus infection.
Vaccines. 2020;8:473.

7. Li D, Zheng L, Zhao D, Xu Y, Wang Y. The role of immune
cells in recurrent spontaneous abortion. Reprod Sci. 2021;28:
3303e3315.

8. Wang X, Chen X, Feng X, et al. Triclosan causes spontaneous
abortion accompanied by decline of estrogen sulfotransferase
activity in humans and mice. Sci Rep. 2015;5:1e11.

9. Saad AA, El-Sikaily AM, El-Badawi ES, et al. Relation be-
tween some environmental pollutants and recurrent sponta-
neous abortion. Arab J Chem. 2016;9:S787eS794.

10. Manning R, Iyer J, Bulmer JN, Maheshwari A, Choudhary M.
Are we managing women with recurrent miscarriage

appropriately? A snapshot survey of clinical practice within
the United Kingdom. J Obstet Gynaecol (Lahore). 2021;41:
807e814.

11. Keller CC, Eikmans M, van der Hoorn MLP, Lashley LE.
Recurrent miscarriages and the association with regulatory T
cells: a systematic review. J Reprod Immunol. 2020;139, 103105.

12. Mulinganya G, De Vulder A, Bisimwa G, et al. Prevalence,
risk factors and adverse pregnancy outcomes of second
trimester bacterial vaginosis among pregnant women in
Bukavu, Democratic Republic of the Congo. PLoS One. 2021;
16, e0257939.

13. Miranda M, Saccone G, Ammendola A, et al. Vaginal lacto-
ferrin in prevention of preterm birth in women with bacterial
vaginosis. J Matern Fetal Neonatal Med. 2021;34:3704e3708.

14. Habets DH, Pelzner K, Wieten L, Spaanderman ME,
Villamor E, Al-Nasiry S. Intravenous immunoglobulins
improve live birth rate among women with underlying im-
mune conditions and recurrent pregnancy loss: a systematic
review and meta-analysis. Allergy Asthma Clin Immunol. 2022;
18:1e10.

15. Caruso G, Giammanco A, Virruso R, Fasciana T. Current
and future trends in the laboratory diagnosis of sexually
transmitted infections. Int J Environ Res Publ Health. 2021;18:
1038.

16. Amsel R, Totten PA, Spiegel CA, Chen KC, Eschenbach D,
Holmes KK. Nonspecific vaginitis: diagnostic criteria and
microbial and epidemiologic associations. Am J Med. 1983;74:
14e22.

17. Singh N, Rastogi K. Microbiology of recurrent pregnancy loss.
In:Mehta S, Gupta B, eds. Recurrent Pregnancy Loss (Chapter 10).
Singapore: Springer; 2018:129e136.

18. Al-Dahmoshi HO, Alwash MS, Chabuck SI, Al-Khafaji NS,
Jabuk SI. Antimicrobial susceptibility patterns of Genital
Mycoplasma infections in pregnancy and spontaneous abor-
tion. Res J Pharm Technol. 2019;12:6198e6202.

19. Kurki T, Sivonen A, Renkonen OV, Savia E, Ylikorkala O.
Bacterial vaginosis in early pregnancy and pregnancy
outcome. Obstet Gynecol. 1992;80:173e177.

20. McGregor JA, French JI, Parker R, et al. Prevention of pre-
mature birth by screening and treatment for common genital
tract infections: results of a prospective controlled evaluation.
Am J Obstet Gynecol. 1995;173:157e167.

21. Tsai AY, Byndloss MX, Seyffert N, Winter MG, Young BM,
Tsolis R. M Tumor necrosis factor alpha contributes to in-
flammatory pathology in the placenta during brucella abortus
infection. Infect Immun. 2022;90:e00013ee00022.

22. Seoud M, Saade G, Awar G, Uwaydah M. Brucellosis in
pregnancy. J Reprod Med. 1991;36:441e445.

23. Kochar DK, Gupta BK, Gupta A, Kalla A, Nayak KC,
Purohit SK. Hospital-based case series of 175 cases of sero-
logically confirmed brucellosis in Bikaner. J Assoc Phys India.
2007;55:271e275.

24. Nasioudis D, Forney LJ, Schneider GM, et al. Influence of
pregnancy history on the vaginal microbiome of pregnant
women in their first trimester. Sci Rep. 2017;7:1e6.

25. Liversedge NH, Turner A, Horner PJ, Keay SD, Jenkins JM,
Hull MGR. The influence of bacterial vaginosis on in-vitro
fertilization and embryo implantation during assisted repro-
duction treatment. Hum Reprod. 1999;14:2411e2415.

26. Ralph SG, Rutherford AJ, Wilson J. Influence of bacterial
vaginosis on conception and miscarriage in the first trimester:
cohort study. BMJ. 1999;319:220e223.

27. Donders GG, Van Bulck B, Caudron J, Londers L,
Vereecken A, Spitz B. Relationship of bacterial vaginosis and
mycoplasmas to the risk of spontaneous abortion. Am J Obstet
Gynecol. 2000;183:431e437.

28. Mansour AE, Alabiad MA, Hamed B. Evaluation of the risk of
spontaneous miscarriage in patients with bacterial vaginosis.
Zagazig Univ Med J. 2022;28:320e326.

156 A.E.-m.A. Moustafa / Al-Azhar International Medical Journal 4 (2023) 152e156

https://doi.org/10.1155/2016/3086036

	Vaginal Bacterial Infection Is Associated With the Occurrence of Spontaneous Abortion during the First Trimester
	How to Cite This Article

	Vaginal Bacterial Infection is Associated With the Occurrence of Spontaneous Abortion during the First Trimester
	1. Introduction
	2. Materials and methods
	2.1. Statistical analysis
	2.2. Ethical considerations

	3. Results
	4. Discussion
	4.1. Conclusion

	Authors contribution
	Conflict of interest
	Conflict of interest
	References


