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Abstract: There is no clear understanding of which microbes are normal for the human 

microbiome [1]. The Human Microbiome Project (IMP) has done a lot of research to define the 

concept of a microbiome that is considered normal for humans, and the concept of "Normal 

Microbiome" is every concluded that it is individual for one organism [2]. Sub-Saharan Africa 

faces serious challenges in maternal and infant health. In 2017, 66% of all maternal deaths 

worldwide occurred in sub-Saharan Africa [33], and in 2020 there were 50 infant deaths per 

1,000 live births [34]. Many of these adverse birth outcomes are caused by preventable or 

treatable infectious diseases. HIV accounts for 24–50% of pregnancy-related deaths in high-

prevalence areas and is the leading cause of death among cisgender women of reproductive age 

[3, 4]. The risk of HIV infection increases during pregnancy and the postpartum period, which 

increases the risk of vertical transmission [5]. Pregnancy is a normal physiological state that 

affects the composition of the vaginal microbiome. During pregnancy, there is a gradual increase 

in lactobacillus species (including L. iners) and a decrease in microbial diversity, followed by a 

rapid increase in the diversity and anaerobic species in the postpartum period [6, 7, 8, 9, 10,11]. 

This is mediated by estrogen, which promotes the accumulation of glycogen in the vaginal 

epithelium and supports the growth of lactobacilli [11, 12]. Given the relationship between 

Lactobacillus abundance and an optimal microbiome, studies have shown that pregnancy induces 

favorable changes in the microbiome to prevent maternal genital infections and adverse birth 

outcomes [7]. In contrast, there is a rapid increase in bacterial diversity during the postpartum 

period [10, 11]. Premature birth is more than 10% worldwide. There are significant disparities in 

the frequency of preterm birth between countries' populations. Worldwide, approximately 15 

million pregnancies occur at less than 37 weeks of gestation each year [13]. Preterm birth (PB) 

remains the second most common cause of neonatal death worldwide and the most common 

cause of infant mortality in middle- and high-income countries [14]. The consequences of PB 

persist from early childhood through adolescence and adulthood [15,16]. 

Keywords: The Human Microbiome Project (IMP), HIV-human immunodeficiency virus, NM- 

Normal Microbiome, Preterm birth (PB). 

 

Introduction. Preterm birth is a leading cause of neonatal morbidity and mortality worldwide 

[80]. Recently, the vaginal microbiome has been considered as one of the causes of preterm 

birth, linking the pathological changes of VF with the risk of spontaneous preterm birth. Preterm 

birth (< 37 completed weeks of gestation) accounts for more than 10% of births worldwide [17]. 

It is one of the leading causes of neonatal mortality and morbidity [18]. Many factors can trigger 

preterm labor, including premature rupture of membranes (PEM), infections (eg, Trichomonas 
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vaginalis and Chlamydia trachomatis), and the introduction of microbes into the amniotic cavity. 

[19]. The vaginal microbiome protects against such infections. A low-diversity microbiome is 

dominated by Lactobacillus species, which are considered "healthy". In contrast, a diverse 

microbiome with low numbers of Lactobacilli and high numbers of anaerobic bacteria may result 

in a dysbiosis that overlaps with the clinical diagnosis of bacterial vaginosis (BV) [20,21]. BV is 

often asymptomatic, but is associated with genital infections and complications, including human 

papillomavirus (HPV) infections [22,23] and pelvic inflammatory disease. Furthermore, it has 

been suggested that different Lactobacillus species may present different risk factors for different 

diseases [24,27]. Because vaginal dysbiosis affects millions of women, it is important to 

understand the role of the vaginal microbiome in preterm birth [25,28]. Currently, there are few 

studies evaluating the relationship between the vaginal microbiome and preterm birth, with 

conflicting findings as to whether the vaginal microbiome may influence the risk of preterm birth 

[26,29]. 

The purpose of the study. The main goal of this study is to determine the possibility of 

improving pregnancy and childbirth outcomes by reducing the incidence of vaginal and cervical 

dysbiosis as one of the factors that increase the risk of preterm birth by conducting a 

retrospective analysis of 90 women. 

Research tasks: Study of the cervix and vaginal microbiome in the risk group of fertile age. 

1. Studying the microbiome of the cervix and vagina in women against the background of the 

risk of premature birth. 

2. Improvement of treatment for the risk of premature birth. 

3. Development of a predgavidar preparation plan 

Research object. 60 women at risk of premature birth and 30 women of childbearing age. 

1. General clinical and laboratory tests. 

2. instrumental investigations: CTG, UTT Dopplerography. 

3. Bacteriological smear from cervix and vagina. 

4. Analysis of smear results obtained from 3 points (cervix, urethra, vagina). 

Result of study: The pH test results showed a higher mean pH value for the preterm group (5.6) 

compared to the full-term group (4.4), with a highly significant p-value of less than 0.001. A 

general assessment of vaginal microbiota based on the Nugent Score indicating normal, 

intermediate or bacterial vaginosis showed significant differences between the two groups (p = 

0.001). In the preterm group, 39.3% had a normal microbiota compared to 64.2% in the full-term 

group, indicating a higher prevalence of normal microbiota in full-term births. Intermediate 

microbiota was found in 31.5% of the preterm group and 23.6% of the full-term group. Notably, 

the preterm group (29.2%) had a higher rate of bacterial vaginosis than the full-term group 

(12.3%), suggesting that bacterial vaginosis is more common among preterm women. shows. In 

the study of specific microbiota species, the coccal microbiota was more prevalent in the preterm 

group (19.1%) compared to the full-term group (8.5%), with a p-value of 0.029, indicating that 

preterm indicates a possible connection with ilish. Staphoid vaginitis was also more common in 

the preterm group (13.5% vs. 6.6%); however, the difference was not statistically significant (p = 

0.106). Fungal infection, as indicated by the presence of fungi, was significantly more frequent 

in the MOTX group (23.6% vs. 9.4%, p = 0.007). The combination of bacterial vaginosis and 

fungi was also more frequent in the preterm group (10.1% vs. 3.8%), although this result was not 

significant (p = 0.077). The presence of Candida spp. The PB group (24.7%) was significantly 

higher than the full-term group (9.4%), with a p-value of 0.004. Similarly, the prevalence of 

Gardnerella vaginalis was significantly higher in the preterm group (25.8%) compared to the 

full-term group (12.3%), with a p-value of 0.015. Significant reduction of Lactobacillus spp. was 

noted among the preterm group (73.0%) compared to the full-term group (87.7%), p-value 0.009. 
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Mycoplasma hominis was also significantly more common in the preterm group (16.9%) 

compared to the full-term group (5.7%), with a p-value of 0.012. Ureaplasma urealyticum was 

found more frequently in the preterm group (14.6%) than in the full-term group (3.8%), with a 

significant p-value of 0.007. Less significant flora, including Actinomyces spp., Bacillus spp., 

Corynebacterium spp., Enterococcus spp., Escherichia coli, Haemophilus influenzae, Klebsiella 

spp., Peptostreptococcus anaerobius, Staphylococcuscuscus spp, Streptococcus agalactiae, 

Streptococcus anginosus, Streptococcus mitis and Streptococcus salivarius did not show a strong 

association with preterm or full-term birth. A significant negative correlation was found between 

the period of pregnancy and the number of white blood cells (leukocytes) (rho = -0.307 *), which 

indicates an early birth with a decrease in the period of pregnancy, indicating an increase in the 

number of leukocytes. Vaginal pH showed a strong negative correlation with gestational age (rho 

= -0.452*), indicating that lower gestational age was associated with higher vaginal pH. 

Lactobacillus spp. had a positive correlation with gestational age (rho = 0.406*) and a strong 

negative correlation with vaginal pH (rho = -0.559*). Candida spp. showed a positive correlation 

with vaginal pH (rho = 0.308 *), which means that yeast infections are associated with high pH 

levels, which can lead to negative pregnancy outcomes. In addition, there was a negative 

correlation between Candida spp. and Lactobacillus spp. (rho = -0.256 *), which emphasizes the 

competitive relationship between microorganisms. Mycoplasma hominis showed a negative 

correlation with gestational age (rho = -0.217*) and Lactobacillus spp. (rho = -0.312 *) and 

positive correlations with vaginal pH (rho = 0.357 *) and Ureaplasma urealyticum (rho = 0.504 

*), indicating that it is associated with conditions that lead to premature birth. Ureaplasma 

urealyticum is negatively correlated with gestational age (rho = -0.259*) and Lactobacillus spp. 

(rho = -0.359 *) and positive with vaginal pH (rho = 0.418 *), which indicates its role in the 

microbial imbalance associated with premature birth. The Nugent score used to diagnose 

bacterial vaginosis showed the strongest negative correlation with gestational age (rho = -

0.551*), suggesting that a higher score (and therefore more severe bacterial vaginosis) was 

strongly associated with preterm birth. 

Conclusion. Taken together, the results suggest that differences in the microbiota of women with 

PB, such as microbiota richness and diversity and a greater prevalence of other bacteria, may 

play a role in PB. Other differences between cohorts may have been masked by the presence of 

highly dominant bacteria such as Lactobacillus. At a general level, we did not identify a specific 

vaginal microbial community structure that predicted spontaneous PB at 11–16 weeks' gestation. 

Also, differences in relative abundance of bacterial species between term and preterm groups 

were significant only for a few less abundant species. Although causal relationships remain to be 

elucidated, our results confirm previous reports of associations between the microbiome and 

preterm birth and further suggest that different bacterial communities may contribute to the role 

of the microbiome in spontaneous PB. Alternatively, the richer and more diverse microbiota of 

the preterm group may reflect physiological differences between the groups affecting bacterial 

selection. This study provides valuable evidence of subtle changes in the microbiome associated 

with preterm birth, which warrants further study using sequencing methodology. Furthermore, 

future research should include assessment of microbial metabolite production and specific 

response to further elucidate factors leading to spontaneous PB and identify women at risk early 

in pregnancy. Vaginal microbiota composition is associated with spontaneous preterm birth 

(sPB) by ethnicity. Host-microbiota interactions play an important role in the association 

between ethnicity, vaginal microbiota and sPB plays We aimed to further elucidate the 

relationship between vaginal microbiota, specific microbiota interactions, and sPB. We studied 

populations with different risk stratifications for sPB to explore the role of population 

characteristics and to explore the uncharted territory by examining the association between 

vaginal microbiota and local immunoglobulins (Igs). We found a correlation between microbial 

IgA and IgG coverage and microbiota composition, with Lactobacillus dominant microbiota 

having higher microbial immunoglobulin coverage. However, we found no evidence that 
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immunoglobulin coverage is associated with preterm birth. Also, in a systematic review and 

meta-analysis, we found that asymptomatic vaginal colonization was not associated with sPB. 

References: 

1. Charbonneau MR Blanton LV Digiulio DB, et al.. A microbial perspective of human 

developmental biology. Nature 2016;535:48–55. [PMC free article] [PubMed] [Google 

Scholar] 

2. Van De Wijgert JH Borgdorff H Verhelst R, et al.. The vaginal microbiota: what have we 

learned after a decade of molecular characterization? PLoS One 2014;9:e105998. [PMC free 

article] [PubMed] [Google Scholar]  

3. Zuckerman A, Romano M. Clinical recommendation: vulvovaginitis. J Pediatr Adolesc 

Gynecol 2016;29:673–9. [PubMed] [Google Scholar] 

4. Hickey RJ Zhou X Settles ML, et al.. Vaginal microbiota of adolescent girls prior to the 

onset of menarche resemble those of reproductive-age women. mBio 2015;6:e00097–

15. [PMC free article] [PubMed] [Google Scholar] 

5. Jašarević E, Bale TL. Prenatal and postnatal contributions of the maternal microbiome on 

offspring programming. Front Neuroendocrinol 2019;55:100797. [PubMed] [Google 

Scholar] 

6. Walther-António MR Jeraldo P Berg Miller ME, et al.. Pregnancy's stronghold on the vaginal 

microbiome. PLoS One 2014;9:e98514. [PMC free article] [PubMed] [Google Scholar] 

7. Srinivasan S Liu C Mitchell CM, et al.. Temporal variability of human vaginal bacteria and 

relationship with bacterial vaginosis. PLoS One 2010;5:e10197. [PMC free 

article] [PubMed] [Google Scholar] 

8. Joseph Davey DL, Nyemba DC, Gomba Y, Bekker L-G, Taleghani S, DiTullio DJ, et 

al. Prevalence and correlates of sexually transmitted infections in pregnancy in HIV-infected 

and- uninfected women in Cape Town, South Africa. PLoS One. 

2019;14(7):e0218349. [PMC free article] [PubMed] [Google Scholar] 

9. Tachedjian G, Aldunate M, Bradshaw CS, Cone RA. The role of lactic acid production by 

probiotic Lactobacillus species in vaginal health. Res. Microbiol. 2017;168(9):782–92. 

[PubMed] [Google Scholar] 

10. Bayigga L, Kateete DR Anderson DJ, Sekikubo M, Nakanjako D. Diversity of vaginal 

microbiota in sub-Saharan Africa and its effects on HIV transmission and prevention. Am. J. 

Obstet. Gynecol. 2019;220(2):155–66. [PMC free article] [PubMed] [Google Scholar] 

11. Fettweis JM, Serrano MG, Brooks JP, Edwards DJ, Girerd PH, Parikh HI, et al. The vaginal 

microbiome and preterm birth. Nat. Med. 2019;25(6):1012–21. [PMC free 

article] [PubMed] [Google Scholar] 

12. Serrano MG, Parikh HI, Brooks JP, Edwards DJ, Arodz TJ, Edupuganti L, et al. Racioethnic 

diversity in the dynamics of the vaginal microbiome during pregnancy. Nat. 

Med. 2019;25(6):1001–11. [PMC free article] [PubMed] [Google Scholar] 

13. Juliana NCA, Peters RPH, Al-Nasiry S, Budding AE, Morré SA, Ambrosino E. Composition 

of the vaginal microbiota during pregnancy in women living in sub-Saharan Africa: a 

PRISMA-compliant review. BMC Pregnancy Childbirth. 2021;21(1):596. [PMC free 

article] [PubMed] [Google Scholar] 

14. McClelland RS, Lingappa JR, Srinivasan S, Kinuthia J, John-Stewart GC, Jaoko W, et 

al. Evaluation of the association between the concentrations of key vaginal bacteria and the 

increased risk of HIV acquisition in African women from five cohorts: a nested case-control 

study. Lancet Infect. Dis. 2018;18(5):554–64. [PMC free article] [PubMed] [Google Scholar] 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5358965/
https://pubmed.ncbi.nlm.nih.gov/27383979
https://scholar.google.com/scholar_lookup?journal=Nature&title=A+microbial+perspective+of+human+developmental+biology&volume=535&publication_year=2016&pages=48-55&pmid=27383979&
https://scholar.google.com/scholar_lookup?journal=Nature&title=A+microbial+perspective+of+human+developmental+biology&volume=535&publication_year=2016&pages=48-55&pmid=27383979&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141851/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141851/
https://pubmed.ncbi.nlm.nih.gov/25148517
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=The+vaginal+microbiota:+what+have+we+learned+after+a+decade+of+molecular+characterization?&volume=9&publication_year=2014&pages=e105998&pmid=25148517&
https://pubmed.ncbi.nlm.nih.gov/27969009
https://scholar.google.com/scholar_lookup?journal=J+Pediatr+Adolesc+Gynecol&title=Clinical+recommendation:+vulvovaginitis&volume=29&publication_year=2016&pages=673-9&pmid=27969009&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4453513/
https://pubmed.ncbi.nlm.nih.gov/25805726
https://scholar.google.com/scholar_lookup?journal=mBio&title=Vaginal+microbiota+of+adolescent+girls+prior+to+the+onset+of+menarche+resemble+those+of+reproductive-age+women&volume=6&publication_year=2015&pages=e00097-15&pmid=25805726&
https://pubmed.ncbi.nlm.nih.gov/31574280
https://scholar.google.com/scholar_lookup?journal=Front+Neuroendocrinol&title=Prenatal+and+postnatal+contributions+of+the+maternal+microbiome+on+offspring+programming&volume=55&publication_year=2019&pages=100797&pmid=31574280&
https://scholar.google.com/scholar_lookup?journal=Front+Neuroendocrinol&title=Prenatal+and+postnatal+contributions+of+the+maternal+microbiome+on+offspring+programming&volume=55&publication_year=2019&pages=100797&pmid=31574280&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4045671/
https://pubmed.ncbi.nlm.nih.gov/24896831
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Pregnancy%27s+stronghold+on+the+vaginal+microbiome&volume=9&publication_year=2014&pages=e98514&pmid=24896831&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2855365/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2855365/
https://pubmed.ncbi.nlm.nih.gov/20419168
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Temporal+variability+of+human+vaginal+bacteria+and+relationship+with+bacterial+vaginosis&volume=5&publication_year=2010&pages=e10197&pmid=20419168&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6602171/
https://pubmed.ncbi.nlm.nih.gov/31260486
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Prevalence+and+correlates+of+sexually+transmitted+infections+in+pregnancy+in+HIV-infected+and-+uninfected+women+in+Cape+Town,+South+Africa&author=DL+Joseph+Davey&author=DC+Nyemba&author=Y+Gomba&author=L-G+Bekker&author=S+Taleghani&volume=14&issue=7&publication_year=2019&pages=e0218349&pmid=31260486&
https://pubmed.ncbi.nlm.nih.gov/28435139
https://scholar.google.com/scholar_lookup?journal=Res.+Microbiol.&title=The+role+of+lactic+acid+production+by+probiotic+Lactobacillus+species+in+vaginal+health&author=G+Tachedjian&author=M+Aldunate&author=CS+Bradshaw&author=RA+Cone&volume=168&issue=9&publication_year=2017&pages=782-92&pmid=28435139&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10715630/
https://pubmed.ncbi.nlm.nih.gov/30321529
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Obstet.+Gynecol.&title=Diversity+of+vaginal+microbiota+in+sub-Saharan+Africa+and+its+effects+on+HIV+transmission+and+prevention&author=L+Bayigga&author=DJ+Kateete+DR+Anderson&author=M+Sekikubo&author=D+Nakanjako&volume=220&issue=2&publication_year=2019&pages=155-66&pmid=30321529&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6750801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6750801/
https://pubmed.ncbi.nlm.nih.gov/31142849
https://scholar.google.com/scholar_lookup?journal=Nat.+Med.&title=The+vaginal+microbiome+and+preterm+birth&author=JM+Fettweis&author=MG+Serrano&author=JP+Brooks&author=DJ+Edwards&author=PH+Girerd&volume=25&issue=6&publication_year=2019&pages=1012-21&pmid=31142849&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6746180/
https://pubmed.ncbi.nlm.nih.gov/31142850
https://scholar.google.com/scholar_lookup?journal=Nat.+Med.&title=Racioethnic+diversity+in+the+dynamics+of+the+vaginal+microbiome+during+pregnancy&author=MG+Serrano&author=HI+Parikh&author=JP+Brooks&author=DJ+Edwards&author=TJ+Arodz&volume=25&issue=6&publication_year=2019&pages=1001-11&pmid=31142850&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8418042/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8418042/
https://pubmed.ncbi.nlm.nih.gov/34479485
https://scholar.google.com/scholar_lookup?journal=BMC+Pregnancy+Childbirth&title=Composition+of+the+vaginal+microbiota+during+pregnancy+in+women+living+in+sub-Saharan+Africa:+a+PRISMA-compliant+review&author=NCA+Juliana&author=RPH+Peters&author=S+Al-Nasiry&author=AE+Budding&author=SA+Morr%C3%A9&volume=21&issue=1&publication_year=2021&pages=596&pmid=34479485&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6445552/
https://pubmed.ncbi.nlm.nih.gov/29396006
https://scholar.google.com/scholar_lookup?journal=Lancet+Infect.+Dis.&title=Evaluation+of+the+association+between+the+concentrations+of+key+vaginal+bacteria+and+the+increased+risk+of+HIV+acquisition+in+African+women+from+five+cohorts:+a+nested+case-control+study&author=RS+McClelland&author=JR+Lingappa&author=S+Srinivasan&author=J+Kinuthia&author=GC+John-Stewart&volume=18&issue=5&publication_year=2018&pages=554-64&pmid=29396006&


 

86   Journal of Pediatric Medicine and Health Sciences                     www. grnjournal.us  

 
 

15. Gudza-Mugabe M, Havyarimana E, Jaumdally S, Garson KL, Lennard K, Tarupiwa A, et 

al. Human Immunodeficiency Virus Infection Is Associated With Preterm Delivery 

Independent of Vaginal Microbiota in Pregnant African Women. J. Infect. 

Dis. 2020;221(7):1194–203. [PMC free article] [PubMed] [Google Scholar] 

16. Nunn KL, Witkin SS, Schneider GM, Boester A, Nasioudis D, Minis E, et al. Changes in the 

Vaginal Microbiome during the Pregnancy to Postpartum Transition. Reprod. 

Sci. 2021;28(7):1996–2005. [PMC free article] [PubMed] [Google Scholar] 

17. Romero R, Hassan SS, Gajer P, Tarca AL, Fadrosh DW, Bieda J, et al. The vaginal 

microbiota of pregnant women who subsequently have spontaneous preterm labor and 

delivery and those with a normal delivery at term. Microbiome. 2014;2:1–15. 

doi: 10.1186/2049-2618-2-1. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

18. Fettweis JM, Serrano MG, Brooks JP, Edwards DJ, Girerd PH, Parikh HI, et al. The vaginal 

microbiome and preterm birth. Nat. Med. 2019;25(6):1012. doi: 10.1038/s41591-019-0450-

2. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

19. van de Wijgert JH, Borgdorff H, Verhelst R, Crucitti T, Francis S, Verstraelen H, et al. The 

vaginal microbiota: What have we learned after a decade of molecular 

characterization? PLoS ONE. 2014;9(8):e 105998. doi: 10.1371/journal.pone.0105998. [PMC 

free article] [PubMed] [CrossRef] [Google Scholar] 

20. Norenhag J, Du J, Olovsson M, Verstraelen H, Engstrand L, Brusselaers N. The vaginal 

microbiota, human papillomavirus and cervical dysplasia: A systematic review and network 

meta-analysis. BJOG. 2020;127(2):171–180. doi: 10.1111/1471-0528.15854. [PubMed] 

[CrossRef] [Google Scholar] 

21. Brusselaers N, Shrestha S, van de Wijgert J, Verstraelen H. Vaginal dysbiosis and the risk of 

human papillomavirus and cervical cancer: Systematic review and meta-analysis. Am. J. 

Obstet. Gynecol. 2019;221(1):9–18. doi: 10.1016/j.ajog.2018.12.011. [PubMed] 

[CrossRef] [Google Scholar] 

22. Chen X, Lu Y, Chen T, Li R. The female vaginal microbiome in health and bacterial 

vaginosis. Front. Cell. Infect. Microbiol. 2021;11:631972. 

doi: 10.3389/fcimb.2021.631972. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

23. Hyman RW, Fukushima M, Jiang H, Fung E, Rand L, Johnson B, et al. Diversity of the 

Vaginal Microbiome Correlates With Preterm Birth. Reprod Sci. 2014;21(1):32–40. 

doi: 10.1177/1933719113488838. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

24. Tsonis O, Gkrozou F, Harrison E, Stefanidis K, Vrachnis N, Paschopoulos M. Female genital 

tract microbiota affecting the risk of preterm birth: What do we know so far? A review. Eur. 

J. Obstet. Gynecol. Reprod. Biol. 2020;245:168–173. 

doi: 10.1016/j.ejogrb.2019.12.005. [PubMed] [CrossRef] [Google Scholar] 

25. Hugerth LW, Andersson AF. Analysing microbial community composition through amplicon 

sequencing: From sampling to hypothesis testing. Front. Microbiol. 2017;8:1561. 

doi: 10.3389/fmicb.2017.01561. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

26. Debelius J, Song SJ, Vazquez-Baeza Y, Xu ZZ, Gonzalez A, Knight R. Tiny microbes, 

enormous impacts: What matters in gut microbiome studies? Genome Biol. 2016;17(1):217. 

doi: 10.1186/s13059-016-1086-x. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

27. Callahan, B. J. et al. Replication and refinement of a vaginal microbial signature of preterm 

birth in two racially distinct cohorts of US women. Proc. Natl Acad. Sci. USA 114, 9966–

9971 (2017). Article CAS Google Scholar  

28. Quinn J.-A., Munoz F.M., Gonik B., Frau L., Cutland C., Mallett-Moore T., Kissou A., 

Wittke F., Das M., Nunes T., et al. Preterm birth: Case definition & guidelines for data 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7075414/
https://pubmed.ncbi.nlm.nih.gov/31722395
https://scholar.google.com/scholar_lookup?journal=J.+Infect.+Dis.&title=Human+Immunodeficiency+Virus+Infection+Is+Associated+With+Preterm+Delivery+Independent+of+Vaginal+Microbiota+in+Pregnant+African+Women&author=M+Gudza-Mugabe&author=E+Havyarimana&author=S+Jaumdally&author=KL+Garson&author=K+Lennard&volume=221&issue=7&publication_year=2020&pages=1194-203&pmid=31722395&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8189965/
https://pubmed.ncbi.nlm.nih.gov/33432532
https://scholar.google.com/scholar_lookup?journal=Reprod.+Sci.&title=Changes+in+the+Vaginal+Microbiome+during+the+Pregnancy+to+Postpartum+Transition&author=KL+Nunn&author=SS+Witkin&author=GM+Schneider&author=A+Boester&author=D+Nasioudis&volume=28&issue=7&publication_year=2021&pages=1996-2005&pmid=33432532&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4066267/
https://pubmed.ncbi.nlm.nih.gov/24987521
https://doi.org/10.1186%2F2049-2618-2-1
https://scholar.google.com/scholar_lookup?journal=Microbiome&title=The+vaginal+microbiota+of+pregnant+women+who+subsequently+have+spontaneous+preterm+labor+and+delivery+and+those+with+a+normal+delivery+at+term&author=R+Romero&author=SS+Hassan&author=P+Gajer&author=AL+Tarca&author=DW+Fadrosh&volume=2&publication_year=2014&pages=1-15&pmid=24468033&doi=10.1186/2049-2618-2-1&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6750801/
https://pubmed.ncbi.nlm.nih.gov/31142849
https://doi.org/10.1038%2Fs41591-019-0450-2
https://scholar.google.com/scholar_lookup?journal=Nat.+Med.&title=The+vaginal+microbiome+and+preterm+birth&author=JM+Fettweis&author=MG+Serrano&author=JP+Brooks&author=DJ+Edwards&author=PH+Girerd&volume=25&issue=6&publication_year=2019&pages=1012&pmid=31142849&doi=10.1038/s41591-019-0450-2&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141851/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141851/
https://pubmed.ncbi.nlm.nih.gov/25148517
https://doi.org/10.1371%2Fjournal.pone.0105998
https://scholar.google.com/scholar_lookup?journal=PLoS+ONE&title=The+vaginal+microbiota:+What+have+we+learned+after+a+decade+of+molecular+characterization?&author=JH+van+de+Wijgert&author=H+Borgdorff&author=R+Verhelst&author=T+Crucitti&author=S+Francis&volume=9&issue=8&publication_year=2014&pages=e105998&pmid=25148517&doi=10.1371/journal.pone.0105998&
https://pubmed.ncbi.nlm.nih.gov/31237400
https://doi.org/10.1111%2F1471-0528.15854
https://scholar.google.com/scholar_lookup?journal=BJOG&title=The+vaginal+microbiota,+human+papillomavirus+and+cervical+dysplasia:+A+systematic+review+and+network+meta-analysis&author=J+Norenhag&author=J+Du&author=M+Olovsson&author=H+Verstraelen&author=L+Engstrand&volume=127&issue=2&publication_year=2020&pages=171-180&pmid=31237400&doi=10.1111/1471-0528.15854&
https://pubmed.ncbi.nlm.nih.gov/30550767
https://doi.org/10.1016%2Fj.ajog.2018.12.011
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Obstet.+Gynecol.&title=Vaginal+dysbiosis+and+the+risk+of+human+papillomavirus+and+cervical+cancer:+Systematic+review+and+meta-analysis&author=N+Brusselaers&author=S+Shrestha&author=J+van+de+Wijgert&author=H+Verstraelen&volume=221&issue=1&publication_year=2019&pages=9-18&pmid=30550767&doi=10.1016/j.ajog.2018.12.011&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8058480/
https://pubmed.ncbi.nlm.nih.gov/33898328
https://doi.org/10.3389%2Ffcimb.2021.631972
https://scholar.google.com/scholar_lookup?journal=Front.+Cell.+Infect.+Microbiol.&title=The+female+vaginal+microbiome+in+health+and+bacterial+vaginosis&author=X+Chen&author=Y+Lu&author=T+Chen&author=R+Li&volume=11&publication_year=2021&pages=631972&pmid=33898328&doi=10.3389/fcimb.2021.631972&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857766/
https://pubmed.ncbi.nlm.nih.gov/23715799
https://doi.org/10.1177%2F1933719113488838
https://scholar.google.com/scholar_lookup?journal=Reprod+Sci.&title=Diversity+of+the+Vaginal+Microbiome+Correlates+With+Preterm+Birth&author=RW+Hyman&author=M+Fukushima&author=H+Jiang&author=E+Fung&author=L+Rand&volume=21&issue=1&publication_year=2014&pages=32-40&pmid=23715799&doi=10.1177/1933719113488838&
https://pubmed.ncbi.nlm.nih.gov/31923737
https://doi.org/10.1016%2Fj.ejogrb.2019.12.005
https://scholar.google.com/scholar_lookup?journal=Eur.+J.+Obstet.+Gynecol.+Reprod.+Biol.&title=Female+genital+tract+microbiota+affecting+the+risk+of+preterm+birth:+What+do+we+know+so+far?+A+review&author=O+Tsonis&author=F+Gkrozou&author=E+Harrison&author=K+Stefanidis&author=N+Vrachnis&volume=245&publication_year=2020&pages=168-173&pmid=31923737&doi=10.1016/j.ejogrb.2019.12.005&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5591341/
https://pubmed.ncbi.nlm.nih.gov/28928718
https://doi.org/10.3389%2Ffmicb.2017.01561
https://scholar.google.com/scholar_lookup?journal=Front.+Microbiol.&title=Analysing+microbial+community+composition+through+amplicon+sequencing:+From+sampling+to+hypothesis+testing&author=LW+Hugerth&author=AF+Andersson&volume=8&publication_year=2017&pages=1561&pmid=28928718&doi=10.3389/fmicb.2017.01561&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5072314/
https://pubmed.ncbi.nlm.nih.gov/27760558
https://doi.org/10.1186%2Fs13059-016-1086-x
https://scholar.google.com/scholar_lookup?journal=Genome+Biol.&title=Tiny+microbes,+enormous+impacts:+What+matters+in+gut+microbiome+studies?&author=J+Debelius&author=SJ+Song&author=Y+Vazquez-Baeza&author=ZZ+Xu&author=A+Gonzalez&volume=17&issue=1&publication_year=2016&pages=217&pmid=27760558&doi=10.1186/s13059-016-1086-x&
https://doi.org/10.1073%2Fpnas.1705899114
https://www.nature.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXhtl2gt7nJ
http://scholar.google.com/scholar_lookup?&title=Replication%20and%20refinement%20of%20a%20vaginal%20microbial%20signature%20of%20preterm%20birth%20in%20two%20racially%20distinct%20cohorts%20of%20US%20women&journal=Proc.%20Natl%20Acad.%20Sci.%20USA&doi=10.1073%2Fpnas.1705899114&volume=114&pages=9966-9971&publication_year=2017&author=Callahan%2CBJ


 

87   Journal of Pediatric Medicine and Health Sciences                     www. grnjournal.us  

 
 

collection, analysis, and presentation of immunisation safety data. Vaccine. 2016;34:6047–

6056. doi: 10.1016/j.vaccine.2016.03.045. [PMC free article] [PubMed] [CrossRef] [Google 

Scholar] 

29. Manuck T.A., Rice M.M., Bailit J.L., Grobman W.A., Reddy U.M., Wapner R.J., Thorp 

J.M., Caritis S.N., Prasad M., Tita A.T., et al. Preterm neonatal morbidity and mortality by 

gestational age: A contemporary cohort. Am. J. Obstet. Gynecol. 2016;215:103.e1–103.e14. 

doi: 10.1016/j.ajog.2016.01.004. [PMC free article] [PubMed] [CrossRef] [Google Scholar]. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5139808/
https://pubmed.ncbi.nlm.nih.gov/27743648
https://doi.org/10.1016%2Fj.vaccine.2016.03.045
https://scholar.google.com/scholar_lookup?journal=Vaccine&title=Preterm+birth:+Case+definition+&+guidelines+for+data+collection,+analysis,+and+presentation+of+immunisation+safety+data&author=J.-A.+Quinn&author=F.M.+Munoz&author=B.+Gonik&author=L.+Frau&author=C.+Cutland&volume=34&publication_year=2016&pages=6047-6056&pmid=27743648&doi=10.1016/j.vaccine.2016.03.045&
https://scholar.google.com/scholar_lookup?journal=Vaccine&title=Preterm+birth:+Case+definition+&+guidelines+for+data+collection,+analysis,+and+presentation+of+immunisation+safety+data&author=J.-A.+Quinn&author=F.M.+Munoz&author=B.+Gonik&author=L.+Frau&author=C.+Cutland&volume=34&publication_year=2016&pages=6047-6056&pmid=27743648&doi=10.1016/j.vaccine.2016.03.045&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921282/
https://pubmed.ncbi.nlm.nih.gov/26772790
https://doi.org/10.1016%2Fj.ajog.2016.01.004
https://scholar.google.com/scholar_lookup?journal=Am.+J.+Obstet.+Gynecol.&title=Preterm+neonatal+morbidity+and+mortality+by+gestational+age:+A+contemporary+cohort&author=T.A.+Manuck&author=M.M.+Rice&author=J.L.+Bailit&author=W.A.+Grobman&author=U.M.+Reddy&volume=215&publication_year=2016&pages=103.e1-103.e14&pmid=26772790&doi=10.1016/j.ajog.2016.01.004&

