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Complete Literature Search Strategy 

MEDLINE Search 

1. Streptococcus agalactiae/ 

2. Streptococcal Infections/ 

3. (group-b-strep* or Streptococcus-agalactiae or Streptococcal-group-B or Streptococci-group-B 

or Streptococcus-group-B or Txid1311 or GBS).tw,kf. 

4. One or 2 or 3 

5. Carrier State/ 

6. (carriage or density or densities or load or biome or microbiome or coloni#ation or carrier-

state or CFU or colony-forming or colony-formation or positive).tw,kf. 

7. serotype*.tw,kf,hw. 

8. (rectal or vaginal or vagina or rectum or perianal or peri-anal).tw,kf. 

9. Five or 6 or 7 or 8 

10. exp pregnant women/ or exp Pregnancy/ or exp Pregnancy Complications/ or exp Obstetrics/ 

or exp Breast Feeding/ or exp maternal health services/ or (parturition or ante-natal or antenatal* 

or pre-natal* or prenatal* or puerper* or intra-partum or intrapartum or antepartum or ante-
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partum or postnatal* or post-natal* or postpartum or postpartum or peripartum or peri-partum or 

prepregnancy or preconception* or pre-conception* or periconception* or peri-conception* or 

((preterm or prematur*) and (labor or labor)) or pregnancy or pregnancies or pregnant or 

perinatal or peri-natal or mother or mothers or matern* or obstetric* or childbirth or birth* or 

stillbirth*).tw,kf. 

11. Maternal Exposure/ or ((pregnan* or gestation* or in-utero or mother* or maternal* or 

antenatal* or ante-natal* or prenatal* or pre-natal*) and (expose* or exposure* or transmission 

or transmit*)).tw,kf. 

12. Prenatal Exposure Delayed Effects/ or Infectious Disease Transmission, Vertical/ or 

maternal-fetal exchange/ 

13. Ten or 11 or 12 

14. (KAZAKHSTAN or KYRGYZSTAN or TAJIKISTAN or TURKMENISTAN or 

UZBEKISTAN or BORNEO or BRUNEI or timor-leste or cyprus or CAMBODIA or 

INDONESIA or LAO PEOPLE’S DEMOCRATIC REPUBLIC or MALAYSIA or MYANMAR 

or BURMA or PHILIPPINES or SINGAPORE or THAILAND or VIETNAM or BAHRAIN or 

IRAN or IRAQ or ISRAEL or JORDAN or KUWAIT or LEBANON or OMAN or QATAR or 

SAUDI-ARABIA or SYRIA or TURKEY or UNITED-ARAB-EMIRATES or UAE or YEMEN 

or AFGHANISTAN or BANGLADESH or BHUTAN or INDIA or NEPAL or PAKISTAN or 

SRI-LANKA or HIMALAYA* or MALDIVE* or PEOPLE’S REPUBLIC OF CHINA or 

JAPAN or KOREA or MONGOLIA or TAIWAN or HONG-KONG or MACAO or MACAU or 

OCEANIA or AUSTRALIA or NEW-ZEALAND or PACIFIC-ISLAND* or Cook-Island* or 

Micronesia* or Fiji or Polynesia* or Kiribati or Nauru or New-Caledonia or Niue or Palau or 

Papua-New-Guinea or PNG or Marshall-Island* or Samoa or Solomon-Island* or Tonga or 

Tuvalu or Vanuatu or azerbaijan or armenia).tw,kf,in. 

15. exp asia/ or exp oceania/ or asia.tw,kf. 

16. Fourteen or 15 

17. Four and 9 and 13 and 16 

18. limit 17 to yr = ”2014 -Current” 
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19. limit 18 to (case reports or comment or editorial or guideline or letter or practice guideline or 

preprint) 

20. Eighteen not 19 

Embase Search 

1. Streptococcus agalactiae/ 

2. streptococcus infection/ or exp group b streptococcal infection/ or exp streptococcal 

bacteremia/ 

3. (group-b-strep* or Streptococcus-agalactiae or Streptococcal-group-B or Streptococci-group-B 

or Streptococcus-group-B or Txid1311 or GBS).tw,kf,dq. 

4. One or 2 or 3 

5. disease carrier/ or asymptomatic carrier/ or exp disease reservoir/ 

6. (carriage or density or densities or load or biome or microbiome or coloni#ation or carrier-

state or CFU or colony-forming or colony-formation or positive).tw,kf,dq. 

7. serotype*.tw,kf,hw,dq. 

8. (rectal or vaginal or vagina or rectum or perianal or peri-anal).tw,kf,dq. 

9. Five or 6 or 7 or 8 

10. exp PREGNANCY/ or Pregnant woman/ or exp PREGNANCY DISORDER/ or exp 

OBSTETRIC PROCEDURE/ or exp BREAST FEEDING/ or exp BIRTH/ or exp 

CHILDBIRTH/ or maternal health service/ or maternal child health care/ or exp perinatal care/ or 

exp postnatal care/ or exp prenatal care/ or prepregnancy care/ or intrapartum care/ or (parturition 

or ante-natal or antenatal* or pre-natal* or prenatal* or puerper* or intra-partum or intrapartum 

or antepartum or ante-partum or postnatal* or post-natal* or postpartum or postpartum or 

peripartum or peri-partum or prepregnancy or preconception* or pre-conception* or 

periconception* or peri-conception* or ((preterm or prematur*) and (labor or labor)) or 

pregnancy or pregnancies or pregnant or perinatal or peri-natal or mother or mothers or matern* 

or obstetric* or childbirth or birth* or stillbirth*).tw,kf,dq. 
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11. maternal exposure/ or ((pregnan* or gestation* or in-utero or mother* or maternal* or 

antenatal* or ante-natal* or prenatal* or pre-natal*) and (expose* or exposure* or transmission 

or transmit*)).tw,kf,dq. 

12. prenatal exposure/ or maternal fetal transmission/ or mother to child transmission/ or vertical 

transmission/ 

13. Ten or 11 or 12 

14. (KAZAKHSTAN or KYRGYZSTAN or TAJIKISTAN or TURKMENISTAN or 

UZBEKISTAN or BORNEO or BRUNEI or timor-leste or cyprus or CAMBODIA or 

INDONESIA or LAO PEOPLE’S DEMOCRATIC REPUBLIC or MALAYSIA or MYANMAR 

or BURMA or PHILIPPINES or SINGAPORE or THAILAND or VIETNAM or BAHRAIN or 

IRAN or IRAQ or ISRAEL or JORDAN or KUWAIT or LEBANON or OMAN or QATAR or 

SAUDI-ARABIA or SYRIA or TURKEY or UNITED-ARAB-EMIRATES or UAE or YEMEN 

or AFGHANISTAN or BANGLADESH or BHUTAN or INDIA or NEPAL or PAKISTAN or 

SRI-LANKA or HIMALAYA* or MALDIVE* or PEOPLE’S REPUBLIC OF CHINA or 

JAPAN or KOREA or MONGOLIA or TAIWAN or HONG-KONG or MACAO or MACAU or 

OCEANIA or AUSTRALIA or NEW-ZEALAND or PACIFIC-ISLAND* or Cook-Island* or 

Micronesia* or Fiji or Polynesia* or Kiribati or Nauru or New-Caledonia or Niue or Palau or 

Papua-New-Guinea or PNG or Marshall-Island* or Samoa or Solomon-Island* or Tonga or 

Tuvalu or Vanuatu or azerbaijan or armenia).tw,kf,in,dq. 

15. exp asia/ or exp pacific islands/ or asia.tw,kf,dq. 

16. Fourteen or 15 

17. Four and 9 and 13 and 16 

18. limit 17 to yr = ”2014 -Current” 

19. limit 18 to (conference abstract or conference paper or “conference review” or editorial or 

letter or “preprint (unpublished, non-peer reviewed)”) 

20. case report/ 

21. Eighteen not (19 or 20) 
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PubMed Search 

((((“group-b-strep*”[Title/Abstract] OR “Streptococcus-agalactiae”[Title/Abstract] OR 

“Streptococcal-group-B”[Title/Abstract] OR “Streptococci-group-B”[Title/Abstract] OR 

“Streptococcus-group-B”[Title/Abstract] OR “Txid1311”[Title/Abstract] OR 

“GBS”[Title/Abstract] OR “Streptococcus-infection*”[Title/Abstract] OR “Streptococcal-

infection*”[Title/Abstract] OR “Streptococcal-bacteremia*”[Title/Abstract] OR “Streptococcus-

bacteremia*”[Title/Abstract]) AND (“carriage”[Title/Abstract] OR “disease-

carrier*”[Title/Abstract] OR “asymptomatic-carrier*”[Title/Abstract] OR “disease-

reservoir*”[Title/Abstract] OR “density”[Title/Abstract] OR “densities”[Title/Abstract] OR 

“load”[Title/Abstract] OR “biome”[Title/Abstract] OR “microbiome”[Title/Abstract] OR 

“colonisation”[Title/Abstract] OR “colonization”[Title/Abstract] OR “carrier-

state”[Title/Abstract] OR “CFU”[Title/Abstract] OR “colony-forming”[Title/Abstract] OR 

“colony-formation”[Title/Abstract] OR “positive”[Title/Abstract] OR 

“serotype*”[Title/Abstract] OR “rectal”[Title/Abstract] OR “vaginal”[Title/Abstract] OR 

“vagina”[Title/Abstract] OR “rectum”[Title/Abstract] OR “perianal”[Title/Abstract] OR “peri-

anal”[Title/Abstract]) AND ((“parturition”[Title/Abstract] OR “ante-natal”[Title/Abstract] OR 

“antenatal*”[Title/Abstract] OR “pre-natal*”[Title/Abstract] OR “prenatal*”[Title/Abstract] OR 

“puerper*”[Title/Abstract] OR “intra-partum”[Title/Abstract] OR “intrapartum”[Title/Abstract] 

OR “antepartum”[Title/Abstract] OR “ante-partum”[Title/Abstract] OR 

“postnatal*”[Title/Abstract] OR “post-natal*”[Title/Abstract] OR “postpartum”[Title/Abstract] 

OR “post-partum”[Title/Abstract] OR “peripartum”[Title/Abstract] OR “peri-

partum”[Title/Abstract] OR “prepregnancy”[Title/Abstract] OR 

“preconception*”[Title/Abstract] OR “pre-conception*”[Title/Abstract] OR 

“periconception*”[Title/Abstract] OR “peri-conception*”[Title/Abstract] OR 

“pregnancy”[Title/Abstract] OR “pregnancies”[Title/Abstract] OR “pregnant”[Title/Abstract] 

OR “gestation”[Title/Abstract] OR “gestational”[Title/Abstract] OR “in-utero”[Title/Abstract] 

OR “inutero”[Title/Abstract] OR “perinatal”[Title/Abstract] OR “peri-natal”[Title/Abstract] OR 

“mother”[Title/Abstract] OR “mothers”[Title/Abstract] OR “matern*”[Title/Abstract] OR 

“obstetric*”[Title/Abstract] OR “childbirth”[Title/Abstract] OR “birth*”[Title/Abstract] OR 

“stillbirth*”[Title/Abstract] OR “expose*”[Title/Abstract] OR “exposure*”[Title/Abstract] OR 

“transmission”[Title/Abstract] OR “transmit*”[Title/Abstract] OR “exchange*”[Title/Abstract] 
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OR “fetomaternal-transfusion”[Title/Abstract]) OR ((“preterm”[Title/Abstract] OR 

“premature*”[Title/Abstract]) AND (“labor”[Title/Abstract] OR “labour”[Title/Abstract]))) 

AND (“AZAKHSTAN”[Title/Abstract] OR “KYRGYZSTAN”[Title/Abstract] OR 

“TAJIKISTAN”[Title/Abstract] OR “TURKMENISTAN”[Title/Abstract] OR 

“UZBEKISTAN”[Title/Abstract] OR “BORNEO”[Title/Abstract] OR 

“BRUNEI”[Title/Abstract] OR “timor-leste”[Title/Abstract] OR “cyprus”[Title/Abstract] OR 

“CAMBODIA”[Title/Abstract] OR “INDONESIA”[Title/Abstract] OR “LAOS”[Title/Abstract] 

OR “MALAYSIA”[Title/Abstract] OR “MYANMAR”[Title/Abstract] OR 

“BURMA”[Title/Abstract] OR “PHILIPPINES”[Title/Abstract] OR 

“SINGAPORE”[Title/Abstract] OR “THAILAND”[Title/Abstract] OR 

“VIETNAM”[Title/Abstract] OR “BAHRAIN”[Title/Abstract] OR “IRAN”[Title/Abstract] OR 

“IRAQ”[Title/Abstract] OR “ISRAEL”[Title/Abstract] OR “JORDAN”[Title/Abstract] OR 

“KUWAIT”[Title/Abstract] OR “LEBANON”[Title/Abstract] OR “OMAN”[Title/Abstract] OR 

“QATAR”[Title/Abstract] OR “SAUDI-ARABIA”[Title/Abstract] OR “SYRIA”[Title/Abstract] 

OR “TURKEY”[Title/Abstract] OR “UNITED-ARAB-EMIRATES”[Title/Abstract] OR 

“UAE”[Title/Abstract] OR “YEMEN”[Title/Abstract] OR “AFGHANISTAN”[Title/Abstract] 

OR “BANGLADESH”[Title/Abstract] OR “BHUTAN”[Title/Abstract] OR 

“INDIA”[Title/Abstract] OR “NEPAL”[Title/Abstract] OR “PAKISTAN”[Title/Abstract] OR 

“SRI-LANKA”[Title/Abstract] OR “HIMALAYA*”[Title/Abstract] OR 

“MALDIVE*”[Title/Abstract] OR “CHINA”[Title/Abstract] OR “JAPAN”[Title/Abstract] OR 

“KOREA”[Title/Abstract] OR “MONGOLIA”[Title/Abstract] OR “TAIWAN”[Title/Abstract] 

OR “HONG-KONG”[Title/Abstract] OR “MACAO”[Title/Abstract] OR 

“MACAU”[Title/Abstract] OR “OCEANIA”[Title/Abstract] OR “AUSTRALIA”[Title/Abstract] 

OR “NEW-ZEALAND”[Title/Abstract] OR “PACIFIC-ISLAND*”[Title/Abstract] OR “Cook-

Island*”[Title/Abstract] OR “Micronesia*”[Title/Abstract] OR “Fiji”[Title/Abstract] OR 

“Polynesia*”[Title/Abstract] OR “Kiribati”[Title/Abstract] OR “Nauru”[Title/Abstract] OR 

“New-Caledonia”[Title/Abstract] OR “Niue”[Title/Abstract] OR “Palau”[Title/Abstract] OR 

“Papua-New-Guinea”[Title/Abstract] OR “PNG”[Title/Abstract] OR “Marshall-

Island*”[Title/Abstract] OR “Samoa”[Title/Abstract] OR “Solomon-Island*”[Title/Abstract] OR 

“Tonga”[Title/Abstract] OR “Tuvalu”[Title/Abstract] OR “Vanuatu”[Title/Abstract] OR 

“azerbaijan”[Title/Abstract] OR “Armenia”[Title/Abstract] OR “asia”[Title/Abstract]) AND 
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(NOTNLM OR publisher[sb] OR inprocess[sb] OR pubmednotmedline[sb] OR indatareview[sb] 

OR pubstatusaheadofprint)) AND (2014:3000/12/12[pdat])) NOT (((“group-b-

strep*”[Title/Abstract] OR “Streptococcus-agalactiae”[Title/Abstract] OR “Streptococcal-group-

B”[Title/Abstract] OR “Streptococci-group-B”[Title/Abstract] OR “Streptococcus-group-

B”[Title/Abstract] OR “Txid1311”[Title/Abstract] OR “GBS”[Title/Abstract] OR 

“Streptococcus-infection*”[Title/Abstract] OR “Streptococcal-infection*”[Title/Abstract] OR 

“Streptococcal-bacteremia*”[Title/Abstract] OR “Streptococcus-bacteremia*”[Title/Abstract]) 

AND (“carriage”[Title/Abstract] OR “disease-carrier*”[Title/Abstract] OR “asymptomatic-

carrier*”[Title/Abstract] OR “disease-reservoir*”[Title/Abstract] OR “density”[Title/Abstract] 

OR “densities”[Title/Abstract] OR “load”[Title/Abstract] OR “biome”[Title/Abstract] OR 

“microbiome”[Title/Abstract] OR “colonisation”[Title/Abstract] OR 

“colonization”[Title/Abstract] OR “carrier-state”[Title/Abstract] OR “CFU”[Title/Abstract] OR 

“colony-forming”[Title/Abstract] OR “colony-formation”[Title/Abstract] OR 

“positive”[Title/Abstract] OR “serotype*”[Title/Abstract] OR “rectal”[Title/Abstract] OR 

“vaginal”[Title/Abstract] OR “vagina”[Title/Abstract] OR “rectum”[Title/Abstract] OR 

“perianal”[Title/Abstract] OR “peri-anal”[Title/Abstract]) AND ((“parturition”[Title/Abstract] 

OR “ante-natal”[Title/Abstract] OR “antenatal*”[Title/Abstract] OR “pre-natal*”[Title/Abstract] 

OR “prenatal*”[Title/Abstract] OR “puerper*”[Title/Abstract] OR “intra-

partum”[Title/Abstract] OR “intrapartum”[Title/Abstract] OR “antepartum”[Title/Abstract] OR 

“ante-partum”[Title/Abstract] OR “postnatal*”[Title/Abstract] OR “post-natal*”[Title/Abstract] 

OR “postpartum”[Title/Abstract] OR “post-partum”[Title/Abstract] OR 

“peripartum”[Title/Abstract] OR “peri-partum”[Title/Abstract] OR 

“prepregnancy”[Title/Abstract] OR “preconception*”[Title/Abstract] OR “pre-

conception*”[Title/Abstract] OR “periconception*”[Title/Abstract] OR “peri-

conception*”[Title/Abstract] OR “pregnancy”[Title/Abstract] OR “pregnancies”[Title/Abstract] 

OR “pregnant”[Title/Abstract] OR “gestation”[Title/Abstract] OR “gestational”[Title/Abstract] 

OR “in-utero”[Title/Abstract] OR “inutero”[Title/Abstract] OR “perinatal”[Title/Abstract] OR 

“peri-natal”[Title/Abstract] OR “mother”[Title/Abstract] OR “mothers”[Title/Abstract] OR 

“matern*”[Title/Abstract] OR “obstetric*”[Title/Abstract] OR “childbirth”[Title/Abstract] OR 

“birth*”[Title/Abstract] OR “stillbirth*”[Title/Abstract] OR “expose*”[Title/Abstract] OR 

“exposure*”[Title/Abstract] OR “transmission”[Title/Abstract] OR “transmit*”[Title/Abstract] 



 

8 of 52 

OR “exchange*”[Title/Abstract] OR “fetomaternal-transfusion”[Title/Abstract]) OR 

((“preterm”[Title/Abstract] OR “premature*”[Title/Abstract]) AND (“labor”[Title/Abstract] OR 

“labour”[Title/Abstract]))) AND (“AZAKHSTAN”[Title/Abstract] OR 

“KYRGYZSTAN”[Title/Abstract] OR “TAJIKISTAN”[Title/Abstract] OR 

“TURKMENISTAN”[Title/Abstract] OR “UZBEKISTAN”[Title/Abstract] OR 

“BORNEO”[Title/Abstract] OR “BRUNEI”[Title/Abstract] OR “timor-leste”[Title/Abstract] OR 

“cyprus”[Title/Abstract] OR “CAMBODIA”[Title/Abstract] OR “INDONESIA”[Title/Abstract] 

OR “LAOS”[Title/Abstract] OR “MALAYSIA”[Title/Abstract] OR 

“MYANMAR”[Title/Abstract] OR “BURMA”[Title/Abstract] OR 

“PHILIPPINES”[Title/Abstract] OR “SINGAPORE”[Title/Abstract] OR 

“THAILAND”[Title/Abstract] OR “VIETNAM”[Title/Abstract] OR 

“BAHRAIN”[Title/Abstract] OR “IRAN”[Title/Abstract] OR “IRAQ”[Title/Abstract] OR 

“ISRAEL”[Title/Abstract] OR “JORDAN”[Title/Abstract] OR “KUWAIT”[Title/Abstract] OR 

“LEBANON”[Title/Abstract] OR “OMAN”[Title/Abstract] OR “QATAR”[Title/Abstract] OR 

“SAUDI-ARABIA”[Title/Abstract] OR “SYRIA”[Title/Abstract] OR 

“TURKEY”[Title/Abstract] OR “UNITED-ARAB-EMIRATES”[Title/Abstract] OR 

“UAE”[Title/Abstract] OR “YEMEN”[Title/Abstract] OR “AFGHANISTAN”[Title/Abstract] 

OR “BANGLADESH”[Title/Abstract] OR “BHUTAN”[Title/Abstract] OR 

“INDIA”[Title/Abstract] OR “NEPAL”[Title/Abstract] OR “PAKISTAN”[Title/Abstract] OR 

“SRI-LANKA”[Title/Abstract] OR “HIMALAYA*”[Title/Abstract] OR 

“MALDIVE*”[Title/Abstract] OR “CHINA”[Title/Abstract] OR “JAPAN”[Title/Abstract] OR 

“KOREA”[Title/Abstract] OR “MONGOLIA”[Title/Abstract] OR “TAIWAN”[Title/Abstract] 

OR “HONG-KONG”[Title/Abstract] OR “MACAO”[Title/Abstract] OR 

“MACAU”[Title/Abstract] OR “OCEANIA”[Title/Abstract] OR “AUSTRALIA”[Title/Abstract] 

OR “NEW-ZEALAND”[Title/Abstract] OR “PACIFIC-ISLAND*”[Title/Abstract] OR “Cook-

Island*”[Title/Abstract] OR “Micronesia*”[Title/Abstract] OR “Fiji”[Title/Abstract] OR 

“Polynesia*”[Title/Abstract] OR “Kiribati”[Title/Abstract] OR “Nauru”[Title/Abstract] OR 

“New-Caledonia”[Title/Abstract] OR “Niue”[Title/Abstract] OR “Palau”[Title/Abstract] OR 

“Papua-New-Guinea”[Title/Abstract] OR “PNG”[Title/Abstract] OR “Marshall-

Island*”[Title/Abstract] OR “Samoa”[Title/Abstract] OR “Solomon-Island*”[Title/Abstract] OR 

“Tonga”[Title/Abstract] OR “Tuvalu”[Title/Abstract] OR “Vanuatu”[Title/Abstract] OR 



 

9 of 52 

“azerbaijan”[Title/Abstract] OR “Armenia”[Title/Abstract] OR “asia”[Title/Abstract]) AND 

(NOTNLM OR publisher[sb] OR inprocess[sb] OR pubmednotmedline[sb] OR indatareview[sb] 

OR pubstatusaheadofprint)) AND ((booksdocs[Filter] OR casereports[Filter] OR 

comment[Filter] OR editorial[Filter] OR guideline[Filter] OR letter[Filter] OR 

practiceguideline[Filter] OR preprint[Filter]) AND (2014:3000/12/12[pdat])))) 
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Appendix Table 1. Joanna Briggs Institute risk of bias analysis for analytical cross-sectional studies* 
Item† Criteria Yes No Unclear 
1 Was the sample frame 

appropriate to address the 
target population? 

Sample frame was described and approximated the 
target population. 

Sample frame did not approximate the target 
population (e.g., participants do not represent 

general population) or was not described. 

Mentioned pregnant women only 
without other details. 

2 Were study participants 
recruited in an appropriate 

way? 

Study design and recruitment strategies were 
described in detail. 

Sampling method not reported. Convenience sampling or 
retrospective analysis without 

sufficient detail or informed 
consent not reported 

3 Was the sample size 
adequate? 

Large national survey (N>500) or sample size 
calculation was performed and met required sample 

size. 

Sample size not reported and small sample size 
<200 or required sample size not met. 

Sample size calculation not 
performed, sample size not 

reported, or sample size was 
200–500. 

4 Were the study subjects and 
setting described in detail? 

Participants and setting were described in sufficient 
detail, including inclusion and exclusion criteria. 

Participant details and settings were not 
described 

Participants and location were 
mentioned but not described 

5 Was data analysis conducted 
with sufficient coverage of the 

identified sample? 

Most (>90%) participants were included in the 
analysis 

A large proportion (>10%) of participants were 
excluded in analysis 

Participants included/excluded in 
analysis were not described. 

6 Were valid methods used for 
the identification of the 

condition? 

Include all the following: use flocked/dacron/rayon 
swab/Eswab, use selective enrichment broth, use 

appropriate agar media, identify by CAMP test, latex 
agglutination, or mass spectrometry 

Molecular methods only without enrichment, 
latex agglutination directly from enrichment broth 

(without culture), or direct-from-specimen 
immunoassays 

Testing method was not specified 

7 Was the condition measured 
in a standard, reliable way for 

all participants? 

Both vaginal and rectal swab collected, clinician 
collected, the same GBS test was used for all 

participants 

Only vaginal or rectal samples collected, self-
collected, different GBS tests were used for 

participants 

No details were provided about 
sample collection. 

8 Was there appropriate 
statistical analysis? 

Include all the following: provides the information 
necessary to determine the numerator, denominator, 

prevalence estimate, and confidence interval; 
statistical analysis section provided, may correct for 

population characteristics 

Does not provide the information necessary to 
determine the numerator and denominator 

No statistical analysis section 

*CAMP, Christie–Atkins–Munch-Peterson; GBS, group B Streptococcus. 
†Total score of 6–8 items is considered low risk, 3–5 indicates moderate risk, and 0–2 reflects high risk of bias.  
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Appendix Table 2. Summary of included studies according to country-income status* 

Country income level 
No. 

studies 
Asia-Pacific 

region 

Pregnant 
women tested, 
no. (range†) 

Women with 
GBS 

colonization, no. 
(range†) 

Studies with 
GBS screening 
at ANC, no. (%) 

Studies using 
rectovaginal 
swabs, no. 

(%) 

Studies using 
standard 

detection,‡ 
no. (%) 

Studies with 
GBS 

serotyping 
data, no. (%) 

Studies with 
AMR data, 

no. (%) 

ROB score, 
median 
(IQR) 

High income 38  758,701 (79–
318,740) 

149,899 (17 – 
30,176) 

34 (89.5) 27 (71.1) 17 (44.7) 7 (18.4) 10 (28.9) 5 (4–6) 

 Australia 10 Oceania 89,828 (531–
60,674) 

19,253 (106 – 
13,058) 

7 (70.0) 7 (70.0) 4 (40.0) 1 (10.0) 1 (10.0) 5 (3.3–6) 

 Hong Kong Special 
Administrative Region, 
China 

6 East Asia 435,391 (134–
318,740) 

89,173 (63 – 
63,767) 

5 (83.3) 5 (83.3) 4 (66.7) 0 1 (16.7) 5.5 (3.5–
6.8) 

 Japan 9 East Asia 6870 (79–
1,957) 

1162 (17 – 423) 9 (100) 6 (66.7) 4 (44.4) 4 (44.4) 2 (22.2) 6 (4–6) 

 South Korea 6 East Asia 36,182 (150–
33,721) 

3,856 (23 – 
3,578) 

6 (100) 5 (83.3) 4 (66.7) 2 (33.3) 3 (50.0) 5.5 (5–6.8) 

 Taiwan 7 East Asia 190,430 (519–
154,088) 

36,455 (113 – 
30,176) 

7 (100) 4 (57.1) 1 (14.3) 0 3 (42.9) 5 (4–6.5) 

Upper-middle income 38  210,333 (100–
49,908) 

22,058 (19 – 
5,902) 

33 (86.8) 26 (69.2) 14 (36.8) 10 (25.6) 13 (33.3) 5 (4–6) 

 China 33 East Asia 208,819 (116–
49,908) 

21,668 (18 – 
5,902) 

29 (87.9) 23 (69.7) 11 (33.3) 9 (26.5) 11 (32.4) 5 (4–6) 

 Indonesia 2 Southeast 
Asia 

336 (159–177) 79 (26 – 53) 2 (100) 0 1 (50.0) 1 (50.0) 1 (50.0) 5.5 (4.3–
6.8) 

 Malaysia 1 Southeast 
Asia 

573 235 1 (100) 1 (100) 0 0 0 7 

 Thailand 2 Southeast 
Asia 

605 (100–505) 76 (19 – 57) 1 (50.0) 2 (100) 2 (100) 0 1 (50.0) 6 (5.5–6.5) 

Low and middle income 31§  13,727 (50–
3,863) 

1,688 (0 - 310) 24 (77.4) 18 (58.1) 16 (51.6) 8 (25.8) 11 (35.5) 5 (4–6) 

 Bangladesh 3 South Asia 1,375 (224–
1,151) 

356 (46 – 172) 2 (66.7) 2 (66.7) 2 (66.7) 2 (66.7) 1 (33.3) 5 (5–6.5) 

 India 13 South Asia 4,687 (50–966) 402 (0 – 174) 12 (84.6) 8 (61.5) 10 (76.9) 2 (15.4) 5 (38.5) 5 (4–6) 
 Pakistan 5 South Asia 839 (78–261) 136 (18 – 48) 2 (40.0) 2 (40.0) 0 1 (20.0) 0 5 (4–6) 
 Sri Lanka 4 South Asia 825 (150–250) 142 (28 – 45) 2 (50.0) 2 (50.0) 2 (50.0) 1 (25.0) 3 (75.0) 5 (4.5–5.3) 
 Vietnam 6 Southeast 

Asia 
6,001 (50–

3,863) 
652 (3 −310) 6 (100) 4 (66.7) 2 (33.3) 2 (33.3) 2 (33.3) 6 (4.5–6.5) 

Total 106§  982,761 173,645 91 (85.8) 71 (67.0) 47 (44.3) 25 (23.5) 34 (32.1) 5 (4–6) 
*AMR, antimicrobial drug resistance; ANC, antenatal clinic; IQR, interquartile range; ROB, risk of bias. 
†Range indicates the number of persons included in each study. 
‡Standard detection method was selective enrichment broth followed by microbiologic culture. 
§One study contributed data to both Bangladesh and India; therefore, country-specific counts exceed the total number of included studies.   
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Appendix Table 3. Complete characteristics of included studies and outcome measures by country income status* 

Reference 

Country, 
City/State/ 
Region† Design 

Study 
population 

No. 
pregnant 
women 
tested 

Gestational 
age at time 
of sampling, 

wk 
Sampling 

site 
GBS detection 

method‡ 

Prevalence of 
women with 

GBS 
colonization, 

no. (%) 

Serotyping 
methods; 
serotype 

prevalence 
(%) 

AMR testing 
methods; 

AMR 
prevalence 

(%) 
ROB 
score 

High-income countries 
 Braye 2019 (1) Australia, 

Hunter New 
England 

Retrospective 
cohort 

Women (age 
range not 
specified), 
postpartum 

60,674 ≥35 NS NS 13,058 (21.5) NS NS 3 

 Braye 2021 (2) Australia, 
New South 

Wales 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

2,322 ≥35 NS NS 526 (22.7) NS NS 4 

 Chan 2014 (3) Australia, 
Sydney 

Prospective 
cohort 

Women (age, 
15–46 y) with 

TPROM 

574 ≥37 Lower 
vagina 

and anus 

Enrichment (THB 
with nalidixic 
acid), culture 
(horse blood 
agar, slide 

agglutination) 

130 (22.6) NS NS 5 

 Furfaro 2019 (4) Australia, 
Subiaco 

Prospective 
cohort 

Women (age, 
16–50 y) 
attending 

ANC 

567 ≥33 Vagina 
and 

rectum 

Enrichment 
(Strep B carrot 
broth), culture 
(CHROMagar) 

140 (24.7) Multiplex PCR 
(N = 140); 
serotype Ia 
(27.9), III 
(20.9), II 
(16.3), V 

(15.8), Ib (8.4), 
VI (5.1), IV 

(2.8), NT (1.9), 
VIII (0.5), IX 

(0.5) 

NS 3 

 Furfaro 2019 (5) Australia, 
Subiaco 

Retrospective 
analysis 

Women (age, 
≥16 y) 

attending 
ANC 

531 33–39 Vagina 
and 

rectum 

Enrichment 
(Strep B carrot 
broth), culture 
(CHROMagar) 

106 (20.0) NS NS 6 

 McCloskey 2017 
(6) 

Australia, 
Geelong 

Prospective 
cohort 

Women (age 
range not 
specified) 
attending 

ANC 

757 35–37 Lower 
vagina 

and 
rectum 

NS 156 (20.6) NS NS 7 

 Mehta 2025 (7) Australia, 
Perth 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

795 35–37 Low 
vagina 

and 
rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth), 

culture 
(neomycin 

sulfate agar) 

139 (17.5) NS NS 5 
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Reference 

Country, 
City/State/ 
Region† Design 

Study 
population 

No. 
pregnant 
women 
tested 

Gestational 
age at time 
of sampling, 

wk 
Sampling 

site 
GBS detection 

method‡ 

Prevalence of 
women with 

GBS 
colonization, 

no. (%) 

Serotyping 
methods; 
serotype 

prevalence 
(%) 

AMR testing 
methods; 

AMR 
prevalence 

(%) 
ROB 
score 

 Moorhead 2019 
(8) 

Australia, 
Melbourne 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 
ANC and 

postpartum 

558 ≥35 Vagina 
and 

rectum 

NS 109 (19.5) NS NS 6 

 Pangerl 2022 (9) Australia, 
Western 
Australia 

Retrospective 
analysis 

Women (age, 
13–53 y) 
attending 
ANC and 

postpartum 

17,999 NA Vagina 
and 

rectum 

Culture (not 
described) 

3,907 (21.7) NS NS 6 

 Thompson 2025 
(10) 

Australia, 
New South 

Wales 

Retrospective 
analysis 

Women (age, 
≥18 y) 

undergoing 
labor 

5,051 ≥20 NS NS 982 (19.4) NS NS method 
(N = 393); 
PEN (0), 
AMP (0), 

ERY (33.4), 
CLI (30.9) 

3 

 Chan 2023 (11) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Retrospective 
cohort 

Women (age 
range not 
specified) 
attending 

ANC 

318,740 35–37 Lower 
vagina 

and 
rectum 

Enrichment 
broth, culture 

(NS) 

63,767 (20.0) NS NS 7 

 Fung 2024 (12) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 
ANC and 

postpartum 

1,553 NS NS NS 368 (23.7) NS NS 5 

 Li 2019 (13) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Retrospective 
analysis 

Women (age 
range not 

specified) with 
PPROM 

diagnosis 

553 ≥24 Lower 
vagina 

and 
rectum 

NS 81 (14.6) NS Culture (N = 
45–77); PEN 

(0), ERY 
(42.2) 

3 

 Ma 2018 (14) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Retrospective 
cohort 

Women (age 
range not 
specified) 
attending 

ANC 

113,989 35–37 Lower 
vagina 

and 
rectum 

Enrichment broth 
(NS), culture 

(NS) 

24,833 (21.8) NS NS 6 
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 Seto 2019 (15) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Prospective 
cohort 

Women (age 
range not 
described) 
attending 

ANC 

422 35–37 Lower 
vagina 

and 
rectum 

Enrichment (THB 
with nalidixic 
acid), culture 
(chromogenic 

agar) 

83 (19.7) NS NS 3 

 Yeung 2015 (16) Hong Kong 
Special 

Administrativ
e Region, 
People’s 

Republic of 
China 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 
ANC or 

admitted to 
antenatal 

ward 

134 35–37 Vagina 
and 

rectum 

Enrichment (THB 
with nalidixic 
acid), culture 

(Columbia blood 
agar) 

41 (30.6) NS NS 7 

 Kawaguchiya 
2022 (17) 

Japan, 
Hokkaido 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

1,090 NS NS MALDI-TOF MS 76 (7.0) Multiplex PCR 
(N = 76); 

serotype III 
(31.6), V 
(19.7), Ia 
(17.1), Ib 

(10.5). 

Microdilution 
method (N = 

76); β-
lactams (0), 

resistant: 
LVX (15.8) 

6 

 Morita 2014 (18) Japan, Hiroo Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

1,425 35–37 Vagina 
and anus 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth), 

culture (chromID 
Strepto B and 
blood agar) 

319 (22.4) NS NS 2 

 Nakano 2024 (19) Japan, 
Nagasaki 

Prospective Women (age 
range not 
specified) 
attending 

ANC 

133 35–37 Vagina 
and 

rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth), 

culture (chromID 
Strepto B and 

blood agar 
followed by 

MALDI-TOF MS) 

25 (18.8) Strep B latex 
kit (N = 25); 
serotype Ia 

(20), Ib (16), II 
(8), III (12), IV 
(4), V (32), IX 

(8) 

Microdilution 
method (N = 
25); PEN (0), 

AMP (0), 
CTX (0), 
MEM (0), 
TEC (0), 
VAN (0). 

ERY (48), 
CLI (36), 
LFX (24) 

4 

 Shibata 2021 (20) Japan, Tokyo Prospective 
cohort 

Women (age 
range not 
described) 
attending 

251 33–37 Vagina 
and 

rectum 

Culture (sheep 
blood agar) or 

PCR 

57 (22.7) Multiplex PCR 
(N = 57); 

serotype Ib 
(22.8), III 
(19.3), V 

NS 8 
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ANC and 
postpartum 

(17.5), Ia 
(15.8), VI 
(12.3), ND 

(8.8), IV (2.5) 
 Takayama 2017 
(21) 

Japan, 
Kanagawa 

Prospective 
cohort 

Women (age, 
16–44 y) 
attending 

ANC 

377 35–37 Cervix 
and 

vagina 

Enrichment 
(GBS medium), 
culture (chromID 

Strepto B 
medium and 

MALDI Biotyper) 

58 (15.4) Multiplex PCR 
(N = 58); 

serotype Ia 
(19.0), Ib (5.2), 

II (12.1), III 
(36.2), IV 

(3.4), V (13.8), 
VI (10.3) 

NS 6 

 Tanaka 2016 (22) Japan, 
Mitaka 

Prospective 
cohort 

Women (age 
25–45 y) 
attending 

ANC 

79 35–37 Vagina 
and 

rectum 

Culture (TSA II 
5% sheep blood 
agar M and latex 

agglutination) 

17 (21.5) NS NS 4 

 Tano 2021 (23) Japan, 
Toyota 

Retrospective 
cohort 

Women (age 
range not 
specified) 
attending 

routine ANC 

1,033 33–37 Vagina Culture (sheep 
blood agar, 

Gram stain, latex 
agglutination) 

98 (9.5) NS NS 6 

 Tanno 2024 (24) Japan, 
Fukushima, 

Osaka, 
Okinawa 

Prospective Women (age 
range not 
specified) 
attending 

ANC 

1,957 35–37 Vagina 
and 

rectum 

Enrichment (LIM 
broth), culture 
(sheep blood 

agar and latex 
agglutination) 

423 (21.6) NS NS 5 

 Yoshida 2025 (25) Japan, Tokyo Prospective Women (age 
range not 
specified) 
attending 
ANC and 

postpartum 

525 >34 Vagina 
and 

rectum 

Culture 
(CHROM-B agar 
plate and sheep 
blood agar, latex 

agglutination) 

89 (17.0) NS NS 6 

 Bae 2022 (26) South Korea Retrospective 
analysis 

Women (age, 
25–38 y) 
attending 

ANC 

33,721 35–37 Vagina Culture (5% 
blood agar plate, 
Microflex MALDI 

Biotyper) 

3,578 (10.6) NS VITEK2 
automated 

system (N = 
3,512); AMP, 
PEN, VAN, 
CTX, CRO 

(all 0), 
resistance: 
FEP, MEM, 
CHL (2.6–
2.7), LVX 

(18.2–19.6), 
CLI (33.4–

8 
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35.7), ERY 
(35.6–36.8), 

and TET 
(50.0–53.3) 

 Choi 2021 (27) South Korea, 
Wonju 

Prospective 
cohort 

Women (age, 
17–45 y) 
attending 

ANC or had 
preterm labor 

379 ≥35 or 
preterm 

Vagina 
and ano-
rectum 

Enrichment 
(Strep B carrot or 

THB selective 
medium), culture 

(sheep blood 
agar or Granada 

agar medium, 
followed by 

CAMP test and 
latex 

agglutination) 

75 (19.8) Strep B latex 
kit (N = 75); 
serotype V 
(22.7), VIII 
(20.0), III 

(20.0). Total 
prevalence of 
serotypes VI-
IX was 34.7%. 

MICroSTRE
P and 

microdilution 
method (N = 
75); AMP, 
PEN, CTX, 
CRO, FEP, 
MEM, VAN 

(all 0), 
resistant: 

LVX (20.0), 
CLI (16.0), 
ERY (28.0), 
TET (42.7), 
CHL (4.0) 

5 

 Kim 2018 (28) South Korea, 
Busan Paik 

Cross-
sectional 

Women (age, 
>20 y) 

attending 
ANC or at risk 

for preterm 
labor 

1,014 35–37 Lower 
vagina 

and anus 

Culture 
(CHROM-B agar 

medium and 
VITEK2) 

117 (11.6) NS NS 3 

 Lee 2019 (29) South Korea, 
Seongnam 

Prospective 
cohort 

Women (age, 
23–40 y) 
attending 

ANC 

150 16–40 Vagina 
and 

rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth), 

culture (chromID 
Strepto B and 
blood agar, 
followed by 
morphology 
assessment 

with/without latex 
agglutination and 

VITEK2) 

26 (17.3) Multiplex PCR 
(N = 19); 

serotype III 
(42.1), Ib 
(21.1), V 
(15.8), II 
(10.5), IV 

(5.3), VI (5.3) 

VITECH 2 
method (N = 

21); PEN, 
VAN (each 

0), 
resistance: 
TET (47.6), 
CLI (33.3), 
ERY (19.1), 
LVX (19.1) 

7 

 Song 2022 (30) South Korea, 
Daegu 

Prospective 
cohort 

Women (age, 
16–44 y) 
attending 

ANC 

391 35–37 Vagina 
and 

rectum 

Enrichment (LIM 
broth), culture 

(5% sheep blood 
agar, 

biochemical test, 
VITEK2 and 
MALDI-TOF) 

37 (9.5) NS NS 6 
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 Sung 2022 (31) South Korea, 
Daegu 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 
ANC orin  

labor 

527 ≥35 Lower 
vagina, 
perineal 
region, 

and 
rectum 

Enrichment (LIM 
broth), culture 

(5% sheep blood 
agar, 

biochemical test, 
VITEK2 and 
MALDI-TOF) 

23 (4.4) NS NS 5 

 Chang 2017 (32) Taiwan Retrospective 
analysis 

Women (age, 
20–49 y) 
attending 

ANC 

9,581 Not 
available 

vagina 
and 

rectum 

NS 789 (8.2) NS NS 4 

 Cho 2019 (33) Taiwan, 
Taipei 

Retrospective 
analysis 

Women (age 
not specified) 

attending 
ANC 

6,769 35–37 NS NS 1,532 (22.6) NS NS 7 

 Hung 2018 (34) Taiwan Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 
ANC and 

postpartum 

154,088 35–37 NS NS 30,176 (19.6) NS NS 3 

 Lai 2021 (35) Taiwan Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

1,277 36 Vagina 
and 

rectum 

Culture (Strep B 
carrot broth and 

CAMP test) 

208 (16.3) NS NS 5 

 Lee 2015 (36) Taiwan, 
Tainan 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

519 35–37 Vagina Phoenix 100 
automated 
bacterial 

identification 
system and 
MALDI-TOF 

113 (21.8) NS Phoenix 100 
system and 
MIC method 
(N = 113); 
resistant: 
FEP (7.1), 

CHL (13.3), 
CLI (35.4), 
ERY (43.4), 
LVX (33.5), 
MEM (0.9), 
PEN (0), 
TET (85), 
VAN (0). 

4 

 Li 2016 (37) Taiwan Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

12,200 35–37 Lower 
vagina 

and 
rectum 

Nonenriched 
method and 
culture (NS) 

2,529 (20.7) NS Mueller 
Hinton agar 

and disk 
diffusion 

method (N = 

6 
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2,529); 
resistant: 

TET (87.5), 
CLI (49.5), 
ERY (49.5), 
CHL (9.2), 
LVX (3.1), 
PEN (0.8), 
VAN (0.3). 

 Wang 2022 (38) Taiwan, 
Donggang 

Retrospective 
analysis 

Women (age, 
<20 to ≥35 y) 

attending 
ANC 

5,996 35–37 Vagina 
and 

rectum 

Enrichment (LIM 
broth) and 

culture (GBS 
chromogenic 
agar medium 

and blood agar 
plate, VITEK 2) 

1,108 (18.5) NS Disk diffusion 
method (N = 

1108); All 
susceptible 

to PEN, 
AMP, VAN. 

resistant: CLI 
(42.3), ERY 

(40.3). 

7 

Upper-middle–income countries 
 Chen 2018 (39) People’s 

Republic of 
China, 

Shenzhen 

Cross-
sectional 

Women 
undergoing 

labor 

1,815 ≥28 Lower 
vagina 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth) and 
culture (sheep 

blood agar, 
morphological 

and biochemical 
test) 

92 (5.1) NS NS 7 

 Chen 2018 (40) People’s 
Republic of 

China, 
Liuzhou 

Prospective 
cohort 

Women (age 
not specified) 

attending 
ANC 

3,439 35–37 or at 
labor 

Vagina 
and 

rectum 

Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
morphological 

test, biochemical 
test and VITEK2) 

210 (6.1) NS NS 4 

 Chen 2019 (41) People’s 
Republic of 

China, 
Shenzhen 

Cross-
sectional 

Women (age, 
17–45 y) 
attending 

ANC 

2,121 ≥28 Lower 
vagina 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth) and 
culture (sheep 

blood agar, 
morphological 

and biochemical 
test)  

104 (4.9) NS NS 8 
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 Chen 2022 (42) People’s 
Republic of 

China, 
Shenzhen 

Cross-
sectional 

Women (age, 
20–43 y) 
attending 

ANC 

520 35–40 Vagina 
and 

rectum 

NS 18 (3.5) NS NS 6 

 Chen 2023 (43) People’s 
Republic of 

China, 
Xiamen 

Retrospective 
analysis 

Women (age, 
16–56 y) 
attending 
ANC and 

postpartum 

43,822 28–37 Vagina 
and 

rectum 

Enrichment 
(GBS enrichment 

media) and 
culture (GBS 
carrot agar, 

CAMP test, or 
MALDI-TOF MS) 

5,902 (13.5) NS NS 7 

 Chen 2024 (44) People’s 
Republic of 

China, 
Beijing 

Cross-
sectional 

Women (age 
not specified) 

attending 
ANC 

6,012 35–37 Lower 
vagina 

and 
rectum 

Culture 
(Colombia agar 

with sheep blood 
and biochemical 
test or VITEK2) 

311 (5.2) PCR (N = 
311); serotype 

III (43.1), Ia 
(34.1), Ib 

(17.0), 
followed by IV 
(1.9), II (1.6), 
VIII (1.0), V 

(0.6), NT (0.6). 

Kirby-Bauer 
and D test 

method (N = 
311); 

resistant: 
TET (81.0), 
ERY (76.2), 
CLI (64.0), 

LVX (50.80) 

6 

 Dai 2019 (45) People’s 
Republic of 

China, 
Guizhou 

Cross-
sectional 

Women (age, 
20–46 y) 
attending 

ANC 

380 35–37 Vagina 
and 

rectum 

Enrichment 
followed by PCR 

48 (12.6) NS NS 3 

 Du 2016 (46) People’s 
Republic of 

China, 
Chengdu 

Cross-
sectional 

Women (age, 
21–45 y) 
attending 

ANC 

1,540 34–37 Vagina 
and 

rectum 

PCR 86 (5.6)^ NS NS 8 

 Gao 2021 (47) People’s 
Republic of 

China, 
Guangzhou 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

1,281 35–37 Lower 
vagina 

and 
rectum 

Enrichment (Lim 
broth) and 

culture (sheep 
blood agar, 

biochemical test 
and VITEK2) 

130 (10.1) NS NS 6 

 Ge 2021 (48) People’s 
Republic of 

China, 
Jiangsu 

Retrospective 
analysis 

Women (age, 
16–47 y) 
attending 

ANC 

7,162 34–37 Vagina 
and 

rectum 

Culture (THB 
broth followed by 

sheep blood 
agar) 

249 (3.5) NS VITEK 2 and 
disk diffusion 
method (N = 

249); All 
susceptible 

to PEN, LNZ, 
VAN. 

resistant: 
ERY (77.5), 
CLI (68.3), 
LVX (52.2) 

6 
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 Ji 2017 (49) People’s 
Republic of 

China, 
Dongguan 

Retrospective 
analysis 

Women (age, 
16–47 y) 
attending 

ANC 

7,726 35–37 Vagina 
and 

rectum 

Enrichment 
(selective 

enrichment broth 
containing 

gentamicin) and 
culture 

(Columbia blood 
agar, 

morphology 
assessment, 

CAMP test, and 
VITEK2) 

636 (8.2) Strep B latex 
kit (N = 153 

isolates 
serotyped) 
serotype III 
(54.9), Ia 
(17.7), Ib 

(13.1), V (6.5), 
VI (1.3), VIII 

(0.7) 

Kirby Bauer 
disk diffusion 
(N = 636); All 

isolates 
susceptible 

to PEN, 
CTX, LNZ, 

VAN. 
resistant: 

ERY (64.9), 
CLI (52.4), 
LVX (25.9) 

6 

 Ji 2019 (50) People’s 
Republic of 
China, Inner 

Mongolia 

Retrospective 
cohort 

Women (age, 
16–45 y) 
attending 
ANC and 

postpartum 

9,770 35–37 and 
those in 

labor at <35 

Lower 
vagina 

and ano-
rectum 

PCR 266 (2.7) NS NS 4 

 Jiao 2022 (51) People’s 
Republic of 

China, Jinan 

Cross-
sectional 

Women (age, 
18–45 y) 
attending 

ANC 

2,761 >34 Vagina 
and anus 

Culture 
(chromogenic 

agar plate 
without 

preenrichment) 

185 (6.7) Multiplex PCR 
(N = 172 
swabs); 

serotypes Ia 
(61.0%), III 
(29.7%), VI 
(4.6%), II 

(3.5%), VII 
(0.6%) and NT 

(0.6%). 

Drug 
sensitive 

culture plates 
(BD Phoenix-
100 system). 
(N = 172); All 
susceptible 
to VAN and 

LNZ. 
resistant: 

ERY (80.2), 
CLI (75.0), 
LVX (65.1), 
TET (57.6), 
multidrug 
resistance 

(73.8) 

2 

 Jin 2025 (52) People’s 
Republic of 

China, 
Jiangsu 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

5,183 35–37 Lower 
vagina 

and 
rectum 

PCR 551 (10.6) NS NS 5 

 Lai 2025 (53) People’s 
Republic of 

China, Fujian 

Retrospective 
analysis 

Women (age 
range not 
specified) 
attending 

ANC 

5,794 35–37 Vagina Culture 
(chromogenic 

agar plate, 
sheep blood 

agar followed by 
CAMP test, 

526 (9.1) Capsular and 
sequence 
typing (N = 

19); serotype 
III (100). 

VITEK-2 
system (N = 
509); PEN 
(2.9), AMP 
(0.4), LNZ 
(0.8), QUI 

3 
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VITEK2, and 
MALDI-TOF, 

DNA 
sequencing, and 

PCR) 

(0.2), CIP 
(67.4), LVX 
(68.4), CLI 
(29.6), TET 

(19.3) 
 Li 2023 (54) People’s 

Republic of 
China, 
Beijing 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

1,470 35–37 Vagina 
and 

rectum 

Enrichment (LIM 
broth) and 

culture (GBS 
differential agar 

and StrepB 
CHROM agar, 
morphology 

assessment and 
CAMP test) 

102 (6.9) Streptococcal 
grouping kit (N 

= 102); 
serotype III 
(36.3), Ib 
(20.6), Ia 
(16.7), V 
(12.7), VI 
(2.9), VIII 
(2.9%), II 

(2.0), IX (2.0). 

Dilution 
method and 

microbial 
ID/AST 

System DL-
96II (N = 
102); All 

susceptible 
to AMP, 

PEN, CTX, 
VAN, LNZ, 

MEM. 
resistant: 

ERY (70.6), 
CLI (49.0), 
TET (78.4), 
LVX (45.1) 

4 

 Li 2025 (55) People’s 
Republic of 

China, 
Jiangxi 

Retrospective 
analysis 

Women (age, 
21–43 y) 

undergoing 
labor 

2,200 ≥35 Vagina 
and 

rectum 

Culture (blood 
agar plate 

followed by 
VITEK2) 

593 (27.0) Latex 
agglutination 

(N = 593); 
serotype Ia 
(22.4), Ib 

(18.4), II (6.1), 
III (45.0), V 
(5.1), others 

(3.0) 

NS 7 

 Liao 2022 (56) People’s 
Republic of 

China, 
Beijing 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 
hospital 

160 NS Vagina NS 59 (36.9) NS NS 2 

 Liu 2025 (57) People’s 
Republic of 

China, 
Zhuhai 

Prospective 
cohort 

Women (age, 
20–44 y) 
attending 

ANC 

116 35–37 Vagina Culture (blood 
agar plate 

followed by 
VITEK2) 

21 (18.1) NS NS 3 

 Liu 2023 (58) People’s 
Republic of 

China, 
Guangzhou 

Retrospective 
cohort 

Women (age, 
15–51 y) 
attending 

ANC 

15,040 35–37 Vagina 
and 

rectum 

Immunochroma-
tography 

followed by 
culture (blood 
agar plate and 

1,445 (9.6) NS NS 5 
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methods; 
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(%) 
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chromogenic 
agar plate, 
morphology 

assessment, and 
biochemical test) 

 Lu 2014 (59) People’s 
Republic of 

China, 
Beijing 

Cross-
sectional 

Women (age, 
19–42 y) 
attending 

ANC 

2,850 35–37 Vagina 
and 

rectum 

Culture (blood 
agar plates, 
Gram stain, 

CAMP test, and 
VITEK2) 

201 (7.1) PCR (N = 
201); serotype 

III (41.8), Ia 
(21.4), V 
(14.9), Ib 

(11.9), II (7.0), 
VI (1.5), IV 

(0.5), VI (0.5), 
VIII (0.5), NT 
(N = 1, 0.5%), 

VII and IX 
(0%). 

Disk diffusion 
method and 
Phoenix 100 
System (N = 

201); All 
susceptible 

to PEN, 
AMP, VAN. 

resistant: CLI 
(55.7), ERY 

(66.2) 

5 

 Lu 2024 (60) People’s 
Republic of 

China, 
Shanghai 

Prospective 
cohort 

Women (age 
range not 
specified) 
attending 

ANC 

1,474 35–37 Vagina 
and anus 

PCR 169 (11.5) NS NS 3 

 Ma 2024 (61) People’s 
Republic of 

China, 
Shanghai 

Cross-
sectional 

Women (age, 
20–43 y) 
attending 

ANC 

12,132 ≥32 Vagina Enrichment 
(GBS enrichment 
media), culture 
(sheep blood 

agar and GBS 
color plate), and 

VITEK2 

791 (6.5) NS NS 4 

 Wang 2015 (62) People’s 
Republic of 

China, 
Beijing 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

863 35–37 Lower 
vagina 

and 
rectum 

Culture (TSA 
with sheep 

blood, 
biochemical test 

and latex 
agglutination) 

56 (6.5) StrepB latex 
kit (N = 56); 
serotype III 
(32.1), Ia 
(17.9), Ib 
(16.1), V 

(14.3), II (5.4), 
NT (14.3) 

E-test 
method and 
disk diffusion 
method (N = 

56); 
resistant: 

ERY (78.6), 
AZI (87.5), 
CLA (78.6), 
TEL (3.6), 

TET (83.9), 
CLI (64.3), 
LVX (35.7) 

4 

 Wang 2018 (63) People’s 
Republic of 

Cross-
sectional 

Women (age, 
17–45 y) 
attending 

2,121 ≥28 Lower 
vagina 

Enrichment (THB 
with 

colistin/nalidixic 

104 (4.9) Multiplex PCR 
(N = 104); 
serotype III 

Disk diffusion 
method and 

D-test 

5 
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China, 
Shenzhen 

hospitals for 
ANC 

acid broth) and 
culture (sheep 

blood agar, 
morphological 

and biochemical 
tests) 

(49.0), Ia 
(22.1), V 

(18.3), Ib (7.7), 
IV (1.9), VI 

(1.0) 

method (N = 
104); All 

susceptible 
to PEN, 

VAN, CTX, 
LNZ. 

resistant: 
TET (76.9), 
ERY (72.1), 
CLI (66.4), 
LVX (27.9), 
CHL (8.7). 

 Wang 2020 (64) People’s 
Republic of 

China, 
Shenzhen 

Prospective 
cohort 

Women (age, 
≈27 y) 

attending 
outpatient 

clinic 

1,852 37 Cervix 
and 

lower 
vagina 

Colloidal gold 
immunochroma-

tography 

236 (12.7) NS NS 4 

 Wang 2024 (65) People’s 
Republic of 

China, 
Shenzhen 

Prospective 
cohort 

Women (age, 
18–44 y) 
attending 

ANC 

939 35–37 Vagina 
and 

rectum 

Enrichment (Lim 
broth) and 

culture (sheep 
blood agar, 

MALDI-TOF) 

168 (17.9) NS NS 5 

 Xiao 2023 (66) People’s 
Republic of 

China, 
Dongguan 

Cross-
sectional 

Women (age, 
15–47 y) 
attending 

ANC 

6,166 35–37 Vagina 
and 

rectum 

PCR 649 (10.5) NS NS 5 

 Xie 2016 (67) People’s 
Republic of 
China, Xi'an 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

1,767 32–37 Vagina Culture (sheep 
blood agar, latex 

agglutination) 

112 (6.3) NS NS 3 

 Yang 2023 (68) People’s 
Republic of 

China, 
Shandong 

Retrospective 
analysis 

Women (age, 
19–52 y) 
attending 
ANC and 

postpartum 

6,892 35–38 Vagina 
and anus 

PCR 465 (6.8) NS NS 5 

 Zhang 2021 (69) People’s 
Republic of 
China, Jilin 

Prospective 
cohort 

Women (age, 
19–43 y) 
attending 

ANC 

275 35–37 Vagina 
and anus 

Culture by 
Granada TM-T 
media or blood 

agar, followed by 
biochemical test, 

latex 
agglutination, 
and VITEK2 

20 (7.3) NS Agar 
doubling 
dilution 

method (N = 
20); All 

susceptible 
to PEN, 

VAN, LNZ. 
resistant: 

5 
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Gestational 
age at time 
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wk 
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methods; 
serotype 
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AMR testing 
methods; 

AMR 
prevalence 

(%) 
ROB 
score 

TET (90); 
ERY (70); 
CLI (40); 
LVX (40); 
CHL (30) 

 Zhou 2024 (70) People’s 
Republic of 
China, Linyi 

Prospective Women (age 
range not 
specified) 
attending 

ANC 

3,269 35–37 Vagina 
and anus 

Culture (blood 
agar plates 

followed by BD 
Phoenix M50) 

231 (7.0) NS Kirby–Bauer 
method (N = 

189); All 
susceptible 

to PEN, 
VAN, CFZ, 

CRO. 
esistant: 

ERY (71.2), 
CLI (77.1), 
LVX (44.4) 

8 

 Zhu 2019 (71) People’s 
Republic of 

China, 
Xiamen 

Retrospective 
analysis 

Women (age, 
<20 to ≥35 y) 

attending 
ANC or had 

preterm 
delivery 

49,908 35–37 or at 
labor 

Lower 
vagina 

Culture 
(chromogenic 

agar and 
morphology 
assessment) 

6,933 (13.9%) NS NS 5 

 Safari 2021 (72) Indonesia, 
Jakarta 

Prospective 
cohort 

Women (age, 
17–43 y) 
attending 

ANC 

177 29–40 Vagina Enrichment (LIM 
broth) and 

culture (StrepB 
chromID agar 
plate, sheep 

blood agar plate, 
Gram stain, and 

CAMP test) 

53 (29.9) Multiplex PCR 
(N = 53); 

serotype II 
(30), III (23), Ia 

and IV each 
(13), VI (8), Ib 
and V each 
(6), NT (2) 

Microdilution 
method (N = 

62). All 
susceptible 

to VAN, 
PEN, AMP, 
CTX, LNZ, 

DAP. 
resistant: 
TET (89), 
CLI (21), 
ERY (19), 
LVX (6). 

3 

 Schwab 2016 (73) Indonesia, 
Aceh 

Prospective 
cohort 

Women (age, 
17–42 y) 
attending 

ANC 

159 14–27 Vagina Microbiologic 
culture (not 
described) 

26 (16.4) NS NS 8 

 Esmaon 2024 (74) Malaysia, 
Kuala 

Lumpur 

Cross-
sectional 

Women (age, 
>18 y) 

attending 
ANC 

573 34–37 Lower 
vagina 

and anus 

Culture 
(selective agar 

plate) 

235 (41.0) NS NS 7 
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methods; 
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(%) 
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 Akkaneesermsae
ng 2019 (75) 

Thailand, 
Songkhla 

Cross-
sectional 

Women (age, 
>18 y) 

admitted for 
labor 

505 ≥28 Vagina 
and 

rectum 

Enrichment (LIM 
broth) and 

culture (sheep 
blood agar, 

biochemical test 
and latex 

agglutination) 

57 (11.3) NS NS 5 

 Khamching 2017 
(76) 

Thailand, 
Chiang Mai 

Prospective 
cohort 

Women (age, 
14–42 y) 
attending 

ANC 

100 35–37 Lower 
vagina 

and 
rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth) and 
culture (sheep 

blood agar, 
biochemical test, 

and latex 
agglutination) 

19 (19.0) NS Method not 
stated (N = 

19);. All 
susceptible 

to PEN. 
resistant: 
ERY (20), 
CLI (40). 

7 

Lower-middle–income countries 
 Saha 2017 (77) Bangladesh, 

Mirzapur 
Cross-

sectional 
Women (age, 
<18 to ≥35 y) 

attending 
ANC or labor 

1,151 ≥30 Lower 
vagina 

and 
rectum 

Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
CAMP test, and 

latex 
agglutination) 

172 (14.9) Latex 
agglutination 

and PCR (N = 
172); serotype 
Ia (40), V (23), 
II (14), III (12), 
Ib (1), VI (5), 
IX (1), IV (1), 

VII (2), VIII (0) 

NS 5 

 Tarana 2018 (78) Bangladesh, 
Dhaka 

Cross-
sectional 

Women (age, 
15–39 y) 
attending 
hospital 

outpatient 
clinic 

224 28–37 Vagina PCR 46 (20.5) NS Kirby-Bauer 
modified disk 

diffusion 
method (N = 

46); All 
susceptible 

to PEN, 
AMP, CTX, 

VAN. 
resistant: CLI 
(10.7), ERY 
(21.4), CIP 
(14.3), DOX 
(35.7), CHL 
(28.6), GEN 

(46.4) 

5 

 Kwatra 2024 (79) Bangladesh, 
Mirzapur 

Prospective Women (age, 
18–45 y) 

788 ≥37 Lower 
vagina 

Culture 
(CHROMagar) 
with or without 

138 (17.5)  Latex 
agglutination 

(N = 788); 

NS 8 
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score 

attending 
ANC 

and 
rectum 

enrichment with 
LIM broth 

serotype Ia 
(45), Ib (1), II 

(11), III (10), V 
(30), VI (5) 

 Kwatra 2024 (79) India, Vellore Prospective Women (age, 
18–45 y) 
attending 

ANC 

850 ≥37 Lower 
vagina 

and 
rectum 

Culture 
(CHROMagar) 
with or without 

enrichment with 
LIM broth 

174 (20.5) Latex 
agglutination 

(N = 850); 
serotype Ia 

(60), Ib (1), II 
(5), III (5), V 

(12), VI (7), VII 
(10) 

NS 8 

 Ajith 2024 (80) India, Kerala Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

120 35–37 Vagina 
and 

rectum 

Culture (blood 
agar plate and 

CAMP test) 

0 NS NS 2 

 Faby 2024 (81) India, Tamil 
Nadu 

Prospective 
cohort 

Women (age, 
19–38 y) 
attending 

ANC 

150 35–37 Vagina Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
biochemical test) 

15 (10.0) NS NS 6 

 Geetanjali 2025 
(82) 

India, 
Puducherry 

Case-control Women (age, 
19–39 y) 
attending 

ANC 

220 35–38 Lower 
vagina 

Culture (sheep 
blood agar) 

8 (3.6) NS Method NS 
(N = 8); 

susceptible: 
AMI and 

GEN (12.5), 
ERY and 

AMP (37.5), 
ERY and 
PEN and 
AMP (25), 
PEN and 
AMP and 
CFZ (25) 

2 

 Goel 2020 (83) India, New 
Delhi 

Cross-
sectional 

Women (age, 
18–43 y) 
attending 

ANC 

450 35–38 Lower 
vagina 

and 
rectum 

Enrichment (LIM 
broth) and 

culture (sheep 
blood agar and 

VITEK2) 

15 (3.3) NS NS 4 

 Gogoi 2021 (84) India, Assam Cross-
sectional 

Women (age 
range not 
specified) 

345 35–37 Lower 
vagina 

Enrichment 
(selective THB 

media) and 
culture (sheep 

52 (15.1) Multiplex PCR 
(N = 19/52 

isolates 
available for 

Kirby Bauer 
disk diffusion 
method (N = 

30); All 

6 
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attending 
ANC 

blood agar, 
biochemical test, 

and latex 
agglutination) 

serotyping); 
serotype Ia 

(42.1), II 
(15.8), VI 
(31.6), VII 

(10.5) 

susceptible 
to AMP, 

PEN, LVX. 
resistant: 
CTX (6.7), 

ERY (16.7), 
CLI (16.6), 
VAN (3.3), 
CIP (3.3) 

 Gurudas 2022 
(85) 

India, Kerala Cross-
sectional 

Women (age 
range not 
specified) 
attending 
ANC and 

postpartum 

966 36–37 Lower 
and high 
vagina 

and 
rectum 

Enrichment 
(selective THB 

media) and 
culture (sheep 

blood agar, 
chromogenic 

agar, and 
VITEK2) 

47 (4.8) NS VITEK 2 
system (N = 

47); 
susceptible: 
PEN, AMP, 
CTX (98), 

ERY and CLI 
(85) 

6 

 Hariharan 2022 
(86) 

India, 
Chennai 

Cross-
sectional 

Women (age, 
19–35 y), with 

or without 
history of 

pregnancy 
complications, 

attending 
ANC 

150 35–37§ High 
vagina 

Culture (sheep 
blood agar and 

HiCHROME 
selective 
medium, 

biochemical test, 
and latex 

agglutination) 

3 (2.0) NS NS 5 

 Konikkara 2014 
(87) 

India, South 
Kanara 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

50 35–37 Vagina 
and 

rectum 

Enrichment (LIM 
broth) and 

culture (sheep 
blood agar, 
biochemical 

testing, and latex 
agglutination) 

8 (16.0) NS NS 7 

 Kumar 2023 (88) India, 
Muzaffarpur 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 
ANC or 

undergoing 
labor 

521 >28 High 
vagina 

Enrichment 
(unspecified 
media) and 

culture (StrepB 
CHROM agar 

and biochemical 
testing) 

1 (0.2) NS NS 4 

 Nubila 2022 (89) India, Kerala Cross-
sectional 

Women (age, 
16–40 y) 

admitted for 
delivery 

250 ≥35 Lower 
vagina 

and 
perianal 
region 

Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
biochemical test, 

16 (6.4) NS Disk diffusion 
and D-zone 
method (N = 

16); 
resistant: 

5 
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and latex 
agglutination) 

ERY (12.5), 
CLI (6.3) 

 Warrier 2022 (90) India, South 
India 

Prospective 
cohort 

Women (age, 
<20 to >30 y) 

attending 
ANC 

310 ≥36 Vagina 
and 

rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth) and 
culture (sheep 

blood agar, 
biochemical test, 

and latex 
agglutination) 

40 (12.9) NS Kirby-Bauer 
disk-diffusion 
method (N = 

30); All 
susceptible 

to AMP, 
CTX, PEN, 

VAN. 
resistant: CLI 

(20) 

2 

 Santhanam 2017 
(91) 

India, Vellore Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

305 35–37 Lower 
vagina 

and 
rectum 

Enrichment (LIM 
broth) and 

culture (sheep 
blood agar and 
StrepB CHROM 

agar plate, 
morphology 

assessment, and 
latex 

agglutination) 

23 (7.6) NS NS 8 

 Khani 2023 (92) Pakistan, 
Karachi 

Prospective 
cohort 

Healthy 
women and 
those at risk 
for GBS (age 

range not 
specified) 
receiving 

postnatal care 

78 ¬37 High 
vagina 

NS 23 (29.5) NS NS 5 

 Mumtaz 2020 (93) Pakistan, 
Lahore 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

200 35 Vagina 
and 

rectum 

PCR 19 (9.5) Streptococcal 
serotyping kit 

(N = 19); 
serotype III 

(36.8), V (21), 
Ia (15), II (10), 

VII (5), NT 
(10). 

NS 4 

 Munir 2016 (94) Pakistan, 
Lahore 

Cross-
sectional 

Women (age, 
20–40 y) 
attending 

ANC 

200 ≥28 Low 
vagina 

Culture (blood 
agar and 

biochemical test) 

28 (14.0) NS NS 1 

 Navid 2023 (95) Pakistan, 
Lahore 

Descriptive 
case series 

Women (age, 
20–45 y) with 
preterm labor, 

150 ≥28 Vagina 
and 

rectum 

Culture (NS) 32 (21.3) NS NS 6 
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PPROM, or 
prolonged 

ROM 
 Wasim 2022 (96) Pakistan, 

Risalpur 
Cross-

sectional 
Women (age, 

18–40 y) 
attending 
outpatient 

clinic 

261 28–40 Vagina NS 48 (18.4) NS NS 7 

 Dilrukshi 2020 
(97) 

Sri Lanka, 
Western 
Province 

Cross-
sectional 

Women (age 
not specified) 

attending 
ANC 

175 >35 Lower 
vagina 

and 
rectum 

Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
biochemical and 

latex 
agglutination) or 

PCR 

45 (25.7) NS Disk diffusion 
and 

Epsilometer 
method (N = 

45); All 
isolates 

susceptible 
to PEN, 

AMP, CTX, 
VAN. 

resistant: 
ERY (24.4), 
CLI (22.2) 

3 

 Dilrukshi 2023 
(98) 

Sri Lanka, 
Western 
Province 

Cross-
sectional 

Women (age, 
17–44 y) 
attending 

ANC 

100 >35 Vagina 
and 

rectum 

Enrichment (THB 
with nalidixic 

acid broth) and 
culture (sheep 

blood agar, 
biochemical and 

latex 
agglutination) or 

PCR 

18 (18.0) NS Disk diffusion 
and 

Epsilometer 
method (N = 

18); All 
isolates 

susceptible 
to PEN, 

AMP, CTX, 
VAN. 

resistant: 
ERY (5.2), 
CLI (5.2) 

6 

 Nanayakkara 
2018 (99) 

Sri Lanka, 
Peradeniya 

Prospective 
cohort 

Women (age, 
17–41 y) 

admitted for 
delivery 

250 NA Low 
vagina 

Culture (blood 
agar) with or 

without 
enrichment with 
THB broth and 

latex 
agglutination 

37 (14.8) NS NS 5 

 Sapugahawatte 
2022 (100) 

Sri Lanka, 
Peradeniya 

Prospective 
cohort 

Women (age 
range not 
specified) 

admitted to 

250 NA Low 
vagina 

Culture (blood 
agar) and 

MALDI-TOF-MS 

28 (11.2) Multiplex PCR 
(N = 28); 

serotype VI 
(17.9), III (25), 

Microdilution 
method (N = 

28); All 
susceptible 

5 
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(%) 
ROB 
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antenatal 
ward 

II (32.1), Ia 
(10.7), V 
(10.7), Ib 

(13.6) 

to PEN, 
OXA, CTX, 
CBT, VAN, 
LNZ, CHL, 
CLI, LIN, 
CIP, LVX, 

GAT, MFX. 
resistant: 

GEN (100), 
DOX (56.7), 
MIN (56.7), 
TET (58.3), 
ERY (15). 

 Ha 2024 (101) Vietnam, Ho 
Chi Minh City 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

259 >35 Vagina 
and 

rectum 

Culture (blood 
agar) with or 

without 
enrichment with 
THB broth and 

StrepB CHROM 
agar plate 

66 (25.5) NS NS 6 

 Hanh 2020 (102) Vietnam, 
Nghe An 

Cross-
sectional 

Women (age 
range not 
specified) 
attending 

ANC 

750 35–37 Vagina Culture (blood 
agar and CAMP 

test) 

69 (9.2) Multiplex PCR 
(N = 69); 

serotype III 
(39.1), V 
(31.9), Ia 
(11.6), VI 

(11.6), Ib (2.9), 
II (1.5), VII 

(1.5); 
Serotypes IV, 
VIII. and IX 

were not 
detected. 

NS 8 

 Nguyen 2025 
(103) 

Vietnam, 
Hanoi 

Cross-
sectional 

Women (age, 
17–43 y) 
attending 

ANC 

876 35–37 Vagina 
and 

rectum 

Enrichment (THB 
with 

colistin/nalidixic 
acid broth) and 
culture (sheep 
blood agar and 
StrepB CHROM 

agar plate, 
biochemical test) 

171 (19.5) Multiplex PCR 
(N = 171); 
serotype Ia 

(10.5), Ib (10), 
II (8.8), III 
(23.4), V 
(21.6), VI 
(12.3), VII 
(0.6), NT 
(12.3). 

NS 8 
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Reference 

Country, 
City/State/ 
Region† Design 

Study 
population 

No. 
pregnant 
women 
tested 

Gestational 
age at time 
of sampling, 

wk 
Sampling 

site 
GBS detection 

method‡ 

Prevalence of 
women with 

GBS 
colonization, 

no. (%) 

Serotyping 
methods; 
serotype 

prevalence 
(%) 

AMR testing 
methods; 

AMR 
prevalence 

(%) 
ROB 
score 

 Nguyen 2022 
(104) 

Vietnam, 
Hue 

Cross-
sectional 

Women (age, 
<18 y to ≥35 

y) with aerobic 
vaginitis 
attending 

ANC or labor 

50 ≥28 Vagina Culture (blood 
agar plate and 

MALDI-TOF MS) 

3 (6.0) NS NS 6 

 Tran 2021 (105) Vietnam, 
Can Tho 

Cross-
sectional 

Women (age, 
21–41 y) 
attending 

ANC 

203 35–37 Vagina 
and 

rectum 

Culture 
(microbial growth 

media, blood 
agar plate, Gram 
stain, and CAMP 

test) 

33 (16.3) NS Disk diffusion 
method (N = 

33); 
susceptible: 
VAN (81.8), 
CFZ (69.7), 
ERY (66.7). 

resistant: 
AMP (87.9), 
CLI (63.7), 
ERY (24.2) 

1 

 VanDu 2021 (106) Vietnam, 
Hanoi 

Cross-
sectional 

Women (age, 
18–54 y) 
attending 

ANC 

3,863 8–41.2 Vagina 
and 

rectum 

Enrichment (THB 
media) and 

culture (sheep 
blood agar, 

biochemical and 
CAMP tests, and 

latex 
agglutination) 

310 (8.0) NS Kirby-Bauer 
disk diffusion 

method, 
VITEK2, E-

test (N = 33–
272); All 

were 
sensitive to 
AMP, PEN, 
CTX, CRO, 

SYN. 
resistant: 

TET (89.66), 
ERY (76.23), 
CLI (58.21), 
CHL (52.38), 
LVX (28.46) 

4 

*Amp, ampicillin; ANC, antenatal care; AZI, azithromycin; CAMP, Christie–Atkins–Munch-Peterson; CBT, ceftibuten; CFZ, cefazolin; CHL, chloramphenicol; CIP, ciprofloxacin; CLA, clarithromycin; CLI, 
clindamycin; CRO, ceftriaxone; CTX, cefotaxime; DAP, daptomycin; DOX, doxycycline; ERY, erythromycin; FEP, cefepime; GAT, gatifloxacin; GEN, gentamicin; LIN, lincomycin; LNZ, linezolid; LVX, 
levofloxacin; MALDI-TOF MS, matrix‑assisted laser desorption/ionization time‑of‑flight mass spectrometry; MEM, meropenem; MIN, minocycline; MXF, moxifloxacin; NA, not applicable; NS, not stated; NT, not 
typeable; OXA, oxacillin; PEN, penicillin; PPROM, preterm prelabor rupture of membranes; QUI, quinupristin; SYN, quinupristin/dalfopristin; TEC, teicoplanin; TEL, telithromycin; TET, tetracycline; THB, Todd 
Hewitt broth; TPROM, prelabor rupture of membranes at term; TSA; tryptone soy agar; VAN, vancomycin. 
†City not stated indicates either not reported or included all cities (nationwide study). 
‡Biochemical test includes but is not limited to the CAMP test, catalase test, or morphology assessment. 
§Any gestational age for high-risk women.  
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Appendix Table 4. Study risk of bias scores according to Joanna Briggs Institute risk of bias analysis tool with criteria defined in Table 1* 
Category References  
Item no. Braye 2021 Braye 2019 Chan 2014 Furfaro 2019 Furfaro 2019 McCloskey 2017 Mehta 2025 Moorhead 2019 Pangerl 2022 
1 Unclear Yes Unclear Yes Yes Yes Yes No Yes 
2 Unclear Unclear Yes No Yes Yes Unclear No No 
3 Yes Yes Yes Unclear Yes Yes Yes Yes Yes 
4 Unclear Unclear Yes Yes Yes Yes Yes No Unclear 
5 Yes Yes Yes Yes Yes Yes Yes No Yes 
6 Unclear Unclear Yes Yes Yes Unclear Unclear Unclear Unclear 
7 Unclear Unclear Yes Yes Yes Unclear Unclear Unclear Unclear 
8 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Score 3 4 7 6 8 6 5 2 4 
Item no. Thompson 2025 Chan 2023 Fung 2024 Li 2019 Ma 2018 Seto 2019 Yeung 2015 Kawaguchiya 

2022 
Morita 2014 

1 Yes Yes Yes No Yes Yes No Unclear Unclear 
2 Unclear Yes Unclear Unclear Unclear Yes Yes Unclear No 
3 Yes Yes Yes Yes Yes Yes No Yes Yes 
4 Unclear Unclear Yes Yes Yes Yes No No No 
5 No No Yes Yes Yes Yes Yes Yes Yes 
6 Unclear Yes Unclear Unclear Yes Yes Yes No Yes 
7 Unclear Unclear Unclear Yes Yes Yes Yes Unclear Yes 
8 Yes Yes Yes Yes Yes Yes Yes No No 
Score 3 5 5 5 7 8 5 2 4 
Studies 19–27 
Item no. Nakano 2024 Shibata 2021 Takayama 

2017 
Tanaka 2016 Tano 2021 Tanno 2024 Yoshida 2025 Bae 2022 Choi 2021 

1 Yes Yes Yes Unclear Yes No Yes Yes Yes 
2 Unclear Yes Unclear Yes Yes Unclear Yes Unclear Yes 
3 No Unclear Unclear No Yes Yes Yes Yes Unclear 
4 No Yes Unclear Yes Yes No Unclear Unclear Yes 
5 Yes Yes Yes Yes No Yes Yes Yes Yes 
6 Yes No Yes Yes No Yes Yes No Yes 
7 Yes Yes No Yes No Yes Unclear Unclear Yes 
8 Unclear Yes Yes Yes Yes Yes Yes Yes No 
Score 4 6 4 6 5 5 6 4 6 
Studies 28–36 
Item no. Kim 2018 Lee 2019 Song 2022 Sung 2022 Chang 2017 Cho 2019 Hung 2018 Lai 2021 Lee 2015 
1 Yes No Unclear Yes Yes Yes Unclear No Yes 
2 Unclear Unclear Yes Unclear Yes Unclear No Yes No 
3 Yes No Unclear Yes Yes Yes Yes Yes Yes 
4 Yes No No Unclear Yes Yes Yes Yes No 
5 Yes Yes Yes Yes No Yes Yes Yes Yes 
6 Yes Yes Yes Yes Unclear Unclear Unclear Yes Yes 
7 Yes Yes Yes Yes Unclear Unclear Unclear Yes No 
8 Yes Yes Yes Yes Yes Yes Yes Yes Unclear 
Score 7 4 5 6 5 5 4 7 4 
Studies 37–45 
Item no. Li 2016 Wang 2022 Chen 2018 Chen 2018 Chen 2019 Chen 2022 Chen 2023 Chen 2024 Dai 2019 
1 No Yes Yes Yes Yes Yes Unclear Unclear Yes 
2 Unclear Yes Yes Yes Yes Yes Yes Yes Yes 
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Category References  
3 Yes Yes Yes Yes Yes No Yes Yes Unclear 
4 No Yes Yes Yes Yes Yes Yes Unclear Yes 
5 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
6 No Yes Yes Yes Yes Unclear Yes No Unclear 
7 Yes Yes No Yes No Yes Yes Unclear Yes 
8 No Yes Yes Yes Yes Yes Yes Yes Yes 
Score 3 8 7 8 7 6 7 4 6 
Studies 46–54 
Item no. Du 2016 Gao 2021 Ge 2021 Ji 2017 Ji 2019 Jiao 2022 Jin 2025 Lai 2025 Li 2023 
1 Yes Unclear Yes Yes No Yes Yes Unclear Yes 
2 Yes Yes No No Yes No Unclear Unclear Unclear 
3 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
4 No Unclear Unclear Yes Yes Yes Yes No No 
5 Yes Yes Yes No Yes Yes No Unclear Yes 
6 No Yes Unclear Yes Unclear Unclear No Yes Yes 
7 Yes Yes No Yes Yes Yes Yes No Yes 
8 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Score 6 6 4 6 6 6 5 3 6 
Studies 55–63 
Item no. Li 2025 Liao 2022 Liu 2025 Liu 2023 Lu 2014 Lu 2024 Ma 2024 Wang 2015 Wang 2018 
1 Yes Unclear Unclear Yes Yes Unclear Yes Unclear Unclear 
2 Unclear No Unclear No Unclear Unclear Yes No Yes 
3 Yes No No Yes Yes Yes Yes Yes Yes 
4 Yes No Unclear Yes Unclear No Yes No No 
5 Yes Yes Yes Yes Yes Unclear Unclear Yes Yes 
6 Yes Unclear Yes Yes No No Yes No Yes 
7 Yes No No Yes Yes Yes No Yes No 
8 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Score 7 2 3 7 5 3 6 4 5 
Studies 64–72 
Item no. Wang 2020 Wang 204 Xiao 2023 Xie 2016 Yang 2023 Zhang 2021 Zhou 2024 Zhu 2019 Safari 2021 
1 Unclear Unclear Yes Yes Yes Unclear Yes Yes Yes 
2 Unclear Unclear No Unclear Yes Yes Yes Unclear Unclear 
3 Yes Yes Yes Yes Yes Unclear Yes Yes No 
4 No No No No Yes No Yes Yes Yes 
5 Unclear Yes Yes No Yes Yes Yes Yes Yes 
6 No Yes No Unclear No Yes Yes No Yes 
7 No Yes Yes No Yes Yes Yes No No 
8 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Score 2 5 5 3 7 5 8 5 5 
Studies 73–81 
Item no. Schwab 2016 Esamoan 

2024 
Akkaneeser

msaeng 
2019 

Khamching 2017 Saha 2017 Tarana 2018 Kwatra 2024 Ajith 2024 Faby 2024 

1 No Yes Yes Unclear Yes No Yes Unclear Unclear 
2 Unclear Yes Yes Yes Yes Unclear Yes Yes No 
3 No Yes Yes Unclear Yes Unclear Yes No No 
4 Yes Yes Yes Unclear Yes No Yes No Unclear 
5 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Category References  
6 Unclear Yes Yes Yes Yes No Yes No Yes 
7 No Unclear Yes Yes Yes No Yes Unclear No 
8 Yes Yes Yes Yes Yes Unclear Yes Unclear Yes 
Score 3 7 8 5 8 1 8 2 3 
Studies 82–90 
Item no. Geetanjali 2024 Goel 2020 Gogoi 2021 Gurudas 2022 Hariharan 2022 Konikkara 2024 Kumar 2023 Nubila 2022 Warrier 2022 
1 Unclear Unclear Yes Yes Unclear Yes Yes Unclear Yes 
2 Unclear Yes Yes Yes Yes No Unclear Yes Yes 
3 Unclear Unclear Unclear Yes No No Unclear Unclear Yes 
4 Unclear Yes Yes Yes Unclear No Yes Yes Yes 
5 Yes Yes Yes Yes Yes Yes Yes Yes Unclear 
6 No Yes Yes Yes Yes Yes Yes Yes Yes 
7 No Yes No Yes No Yes No Yes Yes 
8 Yes Yes Yes Yes Unclear No Yes Yes Yes 
Score 2 6 6 8 3 4 5 6 7 
Studies 91–99 
Item no. Santhanam 2017 Khani 2023 Mumtaz 

2020 
Munir 2016 Navid 2023 Wasim 2022 Dilrukshi 2020 Dilrukshi 2023 Nanayakkara 

2018 
1 Unclear No Unclear Yes No Unclear No No Yes 
2 Unclear Unclear No Yes Yes Unclear No No Yes 
3 Yes Unclear No Yes Yes Yes No No Unclear 
4 No Yes No Unclear Yes Yes Yes No Yes 
5 Yes Yes Yes Yes Yes Yes Yes Yes Yes 
6 Yes Unclear Unclear No Unclear Unclear No Yes Yes 
7 Yes Unclear Unclear No Yes No Yes Yes No 
8 Yes Yes No Yes Yes Yes Unclear No Yes 
Score 5 3 1 5 6 4 3 3 6 
Studies 100–106 
Item no. Sapugahawatte 

2022 
Ha 2024 Hanh 2020 Nguyen 2025 Nguyen 2022 Tran 2021 vanDu 2021 

1 Yes Yes Yes Yes Yes Yes Unclear 
2 Yes Yes No Yes Yes Yes Yes 
3 Unclear Unclear Yes Yes Unclear Unclear Yes 
4 No Yes No Yes Yes Unclear Yes 
5 Yes Yes Yes Yes Yes Yes Yes 
6 No Yes Unclear Yes No Unclear Yes 
7 No Unclear Yes Yes No Yes Yes 
8 Unclear Yes Yes Yes Yes No Yes 
Score 3 6 5 8 5 4 7 
*Total score of 6–8 is considered low risk of bias, a score of 3–5 indicates moderate risk, and 0–2 reflects high risk of bias. 
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Appendix Figure 1. Forest plot of overall and country income–specific prevalence of GBS colonization 

among pregnant women in the Asia–Pacific region. Countries are grouped according to World Bank 

country income status: HIC, high-income countries; UMIC, upper-middle–income countries; LMIC, low-

middle–income countries. Red vertical dashed line indicates overall GBS estimates of included studies. 

Blue diamond indicates overall effect size by country income level. Error bars indicate 95% confidence 

intervals (CIs). GBS, group B Streptococcus disease. DL, DerSimonian-Laird method. 
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Appendix Figure 2. Forest plot of subregional prevalence of GBS among pregnant women in the Asia–

Pacific region. Red vertical dashed line indicates overall GBS estimates of included studies. Blue 

diamond indicates overall effect size by subregion. Error bars indicate 95% confidence intervals (CIs). 

GBS, group B Streptococcus disease. DL, DerSimonian-Laird method. 
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Appendix Figure 3. Forest plot of country-specific prevalence of GBS colonization among pregnant 

women in the Asia–Pacific region. Red vertical dashed line indicates overall GBS prevalence estimates of 

included studies. Blue diamond indicates overall effect size by country.  Error bars indicate 95% 

confidence interval (Cis). GBS, group B Streptococcus disease. DL, DerSimonian-Laird method. 
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Appendix Figure 4. Subgroup analysis of GBS colonization rates according to A) detection method or B) 

sampling site grouped by country income level (N = 98 studies). Microbiologic culture on sheep blood, 

StrepB, or tryptone soy agar plates with or without further identification through biochemical test or latex 

agglutination test. Enrichment includes LIM broth or supplemented broth culture before microbiologic 

culture. Fourteen studies did not specify the testing method. One study used immunochromatography 

(excluded from the graph). No studies included in high-income countries (HICs) used PCR. No studies 

included in upper-income (UMICs) or lower-income (LMICs) countries used mass spectrometry. Two 

studies used samples from cervix and vagina (excluded from the graph). Seven studies did not indicate 

the sampling site. 
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Appendix Figure 5. Forest plot of subgroup analysis of GBS colonization rates according to GBS 

detection method derived from pooled GBS prevalences using a random-effects inverse variance model 

weighted by sample size. Culture only: microbiologic culture on sheep blood, StrepB or tryptone soy agar 

plates with or without further identification through biochemical test or latex agglutination. Enrichment 

includes LIM broth or supplemented broth culture before microbiologic culture. Fourteen studies did not 

specify testing method; 1 used immunochromatography. Red vertical dashed line indicates a visual 

assessment of heterogeneity of the studies. Error bars indicate 95% CIs. GBS, group B Streptococcus. 
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Appendix Figure 6. Forest plot of subgroup analysis according to GBS sampling sites derived from 

pooled GBS prevalence rates using a random-effects inverse variance model weighted by sample size. 

GBS, group B Streptococcus 
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