
Introduction

Author 
Pregnancy outcomes
Cervical length 
Major findings 
Amabebe et al. 2018 
GTP 1 (n=47): 
PTB = 22, Term = 25 
GTP2 (n=500) : 
PTB = 17, term = 33
Short cervix (<25mm) 
GTP1: Term- 1 (4%)
PTB- 7(32%)
GTP2: Term- 5 (15%)
PTB- 9 (53%) 
PTB women: 
↑ prevalence of Fusobacterium sp, Bacteroides Prevotella and Mobiluncus mulieris (≥25%, P < 0.001) in 2

nd
 trimester. Not linked to 

changes in individual CL.
shorter CL compared to term women at GTP1(unpaired). 
Amorim Filho et al., 2025
All women had cervical length <25mm  (n=44) 
PE (n=22) - 16.0 ± 6.0 (5.0–24.0) mm
PR (n=22) - 17.0 ± 5.0 (7.0–23.0) mm
p = 0.494 
• 80 showed a low-diversity, Lactobacillus-dominated microbiota
• 42 Lactobacillus iners-dominated community state type (CST-III)
• 38 presented other Lactobacillus species dominance (termed CST-I/II/V). 
• 8 presented non-Lactobacillus dominance (CST-IV). 

• Birth of a baby before 37 weeks 

• Leading cause of death in children under the age 

of five globally

• 26,000 babies born preterm each year in Australia 
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Preterm Birth (PTB)

Short cervical length (<25mm) measured 

at 2nd trimester TVS scan. 

• High specificity (~80%), variable sensitivity 

(25% to 74%) 

• Short cervix ≠ always lead to PTB 

Current diagnostics 

The Vaginal Microbiome (VMB)  

The Vaginal Microbiome, Cervical Length Shortening and Preterm Birth Risk: 

A Systematic Review
Jessica Sydney Ramos1,2,Yafeng Ma1−3, Therese Becker1,3,4, Varsha Venkat 2,5 and Jon Hyett 2,3,6

Results 

Methodology 

Paper Characteristics

Healthy, protective vaginal microbiota 

Influencing 

factors

 Stage of life

Ethnicity

Oestrogen levels

Diet

Medication

Hygienic practice

CSTs Dominant Bacteria Characteristics

I Lactobacillus crispatus Maintains low pH

II Lactobacillus gasseri Contributes to acidity and vaginal health

III Lactobacillus iners Linked to intermediate vaginal health

IV​ Lack of Lactobacillus,

anaerobic abundant

Linked to bacterial vaginosis (BV)

V Lactobacillus jensenni Maintains low pH and protects against infections

Invading pathogenic bacteria 

Imbalanced vaginal microbiota 

Protective barrier

Bacterial biofilm

Aim

To determine if vaginal microbiome analysis as a preterm birth 

biomarker adds value to cervical length measurement

Figure 1.  PRISMA flow diagram.

Vaginal community state types (CSTs)  

•  Peer-reviewed literature from 2005 – 2025 

• Search strategy: ‘prematurity/preterm birth’, ‘pregnancy’, 

‘vaginal microbiota’, ‘cervical length shortening’ and ‘shotgun 

sequencing OR 16S sequencing’ 

• Risk of bias / Quality assessment: Newcastle Ottawa Scale 

(NOS)   

Conclusion  

Figure 2. Paper characteristics of the included 18 reports. 

(A) General paper characteristics and summary on sample sizes and ethnicities reported. 

(B) Number of studies with different ethnicities reported. (C) Countries of publication 

(D) Study design types  (E) Sequencing type and hypervariable regions.
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Author CL (<25mm) vs. 

PTB

VMB vs. PTB

Amabebe 

et al.,  

2018 

2nd trimester: 

32% of short CL 

women had PTB. 

2nd+3rd trimester:

53% of short CL 

women had PTB. 

PTB: 

↑ Fusobacterium sp., 

Bacteroides Prevotella & 

Mobiluncus mulieris 

(≥25%)***  

Meng et 

al., 2024

11.76% of normal 

CL women had 

PTB 

PTB risk: ↓ Lactobacillus 

abundance & ↑ anaerobic 

bacteria

• CST III → 50% PTB

• CST IV → 63.2% PTB

Sarmento 

et al., 

2022

8.8% of short CL 

had PTB 

sPTB: ↑ L. iners*

Term: ↑ Lactobacillus 

crispatus dominance*

Schuster 

et al., 

2024

26.9% of short CL 

women had sPTB 

No association between 

VMB composition and 

recurrent sPTB.  

Table 2. Correlation between cervical length (CL) 

and preterm birth (PTB) & vaginal microbiome 

(VMB) and PTB.  n= 4 reports. 

ns p > 0.05, *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001. 

Overall, short cervical length (CL) showed limited predictive value for preterm birth (PTB) 
when assessed alone, while its combination with CST types III and IV demonstrated 

greater predictive potential. Among these, mainly CST IV dominance combined with short 
CL was associated with increased PTB risk, whereas  CST I and II was linked to reduced 

PTB risk.  

Author Short CL 

(<25mm) vs. 

PTB

Short CL (<25mm) vs. VMB 

Amorim 

Filho et 

al., 2025

18.18% of short 

CL women had 

sPTB

With arabin pessary & vaginal 

progesterone:

↑ CST III,CST I/II/V; 

↓ CST IV (improved VMB) 

Celik et 

al., 2025 

25.81% of short 

CL women had 

PTB.

↓↓ Lactobacillus gasseri* & 

Firmicutes*; 

↑ Bacteroidota** & 

Proteobacteria** (CST IV) 

Di Paola 

et al., 

2020 

21.74% of short 

CL women had 

PTB. 

• CST IV and III dominant

↓ Lactobacillus spp.; 

↑ Gardnerella, Streptococcus, 

Enterococcus & Prevotella 

genera

Kindinger 

et al., 

2016

28.57% of short 

CL women had 

PTB

With braided suture: 

↓ Lactobacillus spp. (reduced 

VMB)

With monofilament: 

Little effect on VMB 

Minis et 

al., 2021 

29.17% of short 

CL women had 

PTB <36 wks.

No significant association 

between bacterial dominance 

and CL. 

Table 1. Correlation between cervical length (CL) 

and preterm birth (PTB) & CL and vaginal 

microbiome (VMB). n=5 reports. 

ns p > 0.05, *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001. 

Disrupted protective barrier

Author Microbiota / 

CSTs

Short Cervical Length 

(CL) <25mm 

Preterm birth 

(PTB) outcomes 

Key findings 

Gerson et 

al., 2020 

CST IV 

dominance → 2nd 

trimester short CL 

8.1% of women had 

short CL  

14.19% had sPTB 

9.96% had iPTB

10% had PPROM

CST IV dominance with short cervix had 

highest odds of sPTB; 

↑ CST II with short cervix →↓ PTB risk. 

Gerson et 

al., 2022 

CST IV alone was 

not linked to sPTB 

risk 

36.8% of sPTB had 

short CL 

50% had spTB 

55.3% of sPTB →  

CST IV (ns) 

CST IV combined with short CL and high 

vaginal MMP-9 → ↑ sPTB risk **

Chan et al., 

2022  

CST III and IV → 

early PTB in 1st 

and 2nd trimester 

39.9% of women had 

CL shortening; 59.5% of 

sPTB had short CL. 

46.62% had sPTB 

16.54% had 

PPROM 

CST III with cervical shortening and 

inflammatory mediators → ↑ sPTB risk 

Kindinger 

et al., 2017 

CST III → 60% of 

short CL 

66% of women had CL 

shortening 

21% had PTB Short CL and L. iners (CST III) dominance 

→ ↑ early PTB risk; CST I → term birth 

Lee et al., 

2025 

↑ CST III and IV 

→ short CL 

34.3% of short CL 

women had PTB 

25.53% had sPTB Short CL women with ↑ microbial diversity 

and CST IV → ↑ sPTB risk 

↑ CST II → ↓ PTB risk

Moron et 

al., 2020 

CST I → longer 

CL and ↓ PTB risk 

13.9% of women had 

short CL; 12.2% of short 

CL women had sPTB 

8.46% had PTB Short CL with ↓ CST I → ↑ sPTB risk 

Sensitivity ↑ from 11.8% to 81.8% for 

sPTB 

Mountain 

et al., 2022 

↓ CST I and ↑ 

CST III & IV → 

Blood group B

Blood group B →  ↑ CL 

shortening 

20.68% had PTB High-risk blood group B linked to ↑ CST 

III/IV, ↓ CST I and CL shortening → ↑sPTB 

risk vs other blood groups. 

Park et al. 

2022 

↑ Ureaplasma and 

Prevotella → PTB 

CL shortening → ↑ PTB 

risk***

36% had PTB Short CL paired with CST IV  → strong 

PTB risk 

Vargas et 

al, 2022 

↓ Lactobacillus 

relative 

abundance* → 

short CL 

n=45 of short CL 

women had ↑ PTB rate 

in cerclage group   

↑ Microbial 

richness → ↓ 

gestational age for 

delivery 

Cerclage group Short CL paired with ↓ 

Lactobacillus → ↑ PTB in cerclage group. 

Transvaginal scan (TVS) 
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Table 3.  The relationship between microbiota/community state types (CSTs), short cervical length (CL) 

and preterm birth (PTB). n=9 reports. ns p > 0.05, *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001. 

Major Findings 
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