
 

ASJOG • Volume 2 • March 2005 • www.asjog.org 281

Polls 
and 

Surveys 

             

            Prevention of Neonatal Group B 
Streptococcal Infection 

 
 
Since the 1970’s, GBS has become the most 

prevalent life threatening neonatal infection of the 
industrialized world, affecting 0.3 – 0.5 / 1000 
lives in the USA with substantial. morbidity1. 

The organism 

GBS or Streptococcus agalactiae is a facultative 
gram positive, of which there are 8 distinct 
serotypes of which types Ia, III and V account for 
70-80% of cases of invasive neonatal diseases in 
the USA2,3 and the UK4. 

Clinical spectrum 

Normal commensal of female genital tract 
recoverable from 10-25% of pregnant women in 
most populations5-7. 

Carriage is intermittent and repeat sampling 
increased detection rate to 30%8,9. 

Transperineal spread from the GIT is the source: 
low vaginal and rectal swabs give a higher yield 
than high vaginal and cervical swabs. 

Neonatal colonization 

Between 3-12% of neonates are colonized with 
GBS in the 1st week, 35-70% in infants of 
colonized mothers9,10 usually same serotype as 
mother11. 

Vertical transmission is commoner if there is 
GBS bacteriuria12, cervical carriage13, heavily ed. 
mother10. Although transmission of the organism 
following intrapartum chemoprophylaxis occurs, it 
usually follows inadequate dose regimens14. 

Neonatal invasive disease 

Early onset GBS (EOGBS) disease accounts for 
80% and occurs in the 1st week due to vertical 
transmission. It presents within 24 hours in 95% 
usually as pneumonia or septicemia15. 

Late onset disease occurs after the 1st week 
presenting as septicemia or meningitis, due to 
either vertical transmission (50%), or nosocomial 
spread. The serotypes of late onset is not the same 
maternal types. 

Prior to the introduction of intervention for 
EOGBS the incidence in the US was 1-2.3/1000 
livebirths in 91-9216,17. The same investigation 
showed rates to have fallen within few years 
cumulating to the introduction of IP penicillin or 
ampicilin. 

In high risk females. To date, studies have been 
published with rates of 0.24-1.15/1000 livebirths. 

Table 1. Risk factors for the development of 
early-onset group B streptococcus (EOBGS) 
disease 
Stage Risk factor 
Pregnancy Age less than 20 years5 

African-American descent23 
Australian Aboriginal descent6 
Previous baby affected by EOGBS33  

Antepartum Multiple pregnancy34 
GBS bacteriuria in pregnancy19 
Heavy GBS colonization16 
Low levels of anti-GBS capsular 
antibodies35 
Prelabour rupture of the membranes36  

Intrapartum Preterm delivery31 
Fever over 38ºC37 

Ruptured membranes for more than 
18 hours37 

   Adapted by S Hanafi, MSc* 
Assistant Lecturer, Department of Obstetrics & Gynecology, Ain Shams University 
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Neonatal morbidity and mortality 

In the 70’s mortality exceeded 50% in invasive 
disease18. In the US the case fatality rate fell to 5% 
mainly in premature neonates.19,20 15-50% of 
survivors may suffer neurological sequels as 
cognitive dysfunction, deafness or visual 
impaiment.20,21 

Prevention of neonatal disease 

IP chemoprophylaxis 

Brocanch et al28 have demonstrated an 88% 
reduction in EOGBS incidence by applying CDC 
guidelines in 94% of all vaginal deliveries. 

The recommended agent of choice is Penicillin 
G because its narrow spectrum reduces the 
emergence of resistance in other organisms unlike 
ampicillin.1 

The regimen is penicillin. G 3 gm loading (IV) 
then 0.5 gm / 4 hours till delivery29, starting as 
soon as possible after the onset of labor to avoid 
delivery prior to antibiotic treatment. Antibiotics 
should be given at least 4 hours prior to 
delivery,30,31 more recent evidence saying that only 
2 hours is enough. 

Penicillin-allergic women should receive 
Clindamicin 900mg/8 hours30, although resistance 
is seen in 15%32. 

There are two possible strategies for selecting 
women for IV chemoprophylaxis and both of them 
are endorsed by the American academy of 
Pediatrics29 and the ACOG33. In addition, the two 
strategies can be combined29. 

Risk based strategy 

Give chemoprophylaxis for any woman with 
any of the following 

1. Previous infant with invasive GBS 
disease. 

2. Labor (<37 weeks). 
3. ROM (37 weeks). 
4. Fever in labor > 38ºC. 
5. ROM > 18 hours prior to delivery. 
This prevents nearly 70% of cases of EOGBS by 

give chemoprophylaxis to 20% in laboring 
women.27,34 Reports suggest that as few as 50% of 
mothers of infants with EOGBS have identifiable 
risk factors.35,36 

Screening based strategy 

All pregnant women are offered bactericlogical 
screening at 35-37 weeks of gestation. Women 
presenting in labor before culture results are 
available should be offered chemoprophylaxis. 

Cultures obtained in the last 5 weeks of 
pregnancy have seen shown to be more predictive  

 
of carrier status than cultures obtained early in 
pregnancy. 

Yancey at, al37 showed a positive predictive 
value of 89% and a negative predictive value of 
97% for cultures taken at 35 weeks. The rate of 
detection can be increased by sampling the rectum 
as well (27%) as opposed to the lower vagina 
alone (22%).38 

If all culture positive women are treated, 25-27% 
of women in labor would receive antibiotics27,34, 
resulting in the prevention of 86-90% of infant 
cases.29,34 

This method is therefore more effective, but 
more expensive than the risk based one, as it 
requires treating more women39. 

Combined approach 

Boyer and Gottof40 advocated an alternate 
strategy where treatment is offered only to culture 
positive patients with risk factors. It has reduced 
the women treated to 5% and prevented up to 75% 
of EOGBS disease. 

This strategy is attractive because it greatly 
decreases the risk of treatment but is still more 
expensive than the risk based option39, and will not 
prevent all cases that could have been prevented, 
had the based method been used. 

Current recommendations 

The group B streptococcus working group has 
been set up by the public health lab service 
(PHLS) which has produced interim “good 
practice” recommendation. 

Pending the availability of further UK 
epidemiological data, such as the UK-wide British 
pediatric surveillance unit study involving all 
maternity units. 

The “good practice” recommendations 

1. Do not perform routine bacteriological 
screening as there is currently little 
evidence to support this. 

2. Give intrapartum antibiotics specifically 
for GBS to the following women: 

- GBS infection of a previous baby. 
- GBS found incidentally in the 

vagina or urine at any stage in 
pregnancy. 

3. Use broad spectrum antibiotics with GBS 
cover in: 

- Diagnosed or suspected 
chorioamnionitis. 

- Prolonged PROM (> 18 hours). 
4. Consider IV antibiotic prophylaxis in the 

following cases: 
-Preterm labor. 
-Prolonged PROM or fever in labor. 
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Controversial clinical scenarios 

Elective CS with intact membranes 

CDC recommends that IP CP be given to known 
GBS carriers before CS with intact membranes30. 
A recent publication, has contradicted this by 
stating that the risk of GBS disease in such case is 
very low concluding that chemoprophylaxis is 
therefore unnecessary.42 

PROM without labor 

CDC guidelines30 recommend that a low vaginal 
and rectal swab for GBS be obtained, antibiotics 
should either be given empirically till cultures are 
negative or once cultures are positive. 

The guidelines do not mention the length of 
treatment, Hager et al.42 recommend antibiotics for 
48 hours together with a repeat culture. If negative 
stop, if positive IV Antibiotics for 5-7 days, 
authors have evidence to support any patient with 
positive culture in pregnancy should receive 
chemprophylaxis in labor. 

If positive, the culture should be repeated in 5 
weeks as the possibility of a negative culture 
becomes positive is 5%.37 

Elective PTL 

Although previously assumed to be low risk, a 
recent case report argued that swabs should be 
taken before delivery or chemprophylaxis given.43 

Disadvantages of intrapartum 
prophylaxis 

Potential severe allergic side effects of 
penicillin27,41 

Antibiotic resistance54 

Erythromycin and Clindamycin 

Ampicillin usage has been associated with 
increased incidence of ampicillin-resister Gram. 
negative neonatal sepsis positive increase 
mortality.45,46 

Cost 

A risk based approach could be financially 
justified when the cost of treating cases is lower 
than microbiological screening. 

Medicalisation of labor 

The introduction of 4 hourly IV antibiotics can 
medicalise an otherwise normal labor, making the 
woman less likely to deliver at home or in a 
midwife-run unit47, 48. 

 

Increased demands for prenatal counseling 
and increased maternal anxiety 

Women attending booking clinics are given a lot 
of counseling problems. Of which they retain very 
little.49,50 Added to this is the negative 
psychological effect that this may have51. 

Medicalisation of the neonatal period 

If a mother has received inadequate or no 
chemoprophylaxis, many neonatologists feel 
uneasy about an early discharge from the hospital. 
However, there is no current evidence to support 
the use of extra interventions for these infants.52, 53 

A screening based approach has less intervention 
than a risk-based approach.54-56 But both are 
associated with more intervention in the healthy 
neonate than would be the case without these 
guidelines.57,58 

Failure to prevent disease 

Intrapartum chemoprophylaxis does not prevent 
100% of  cases of  EOGBS disease59. More than  
80% of failed cases are associated with 
Chorioamnionitis or maternal fever, and are due to 
an established fetal infection.15 

Postnatal antibiotics prophylaxis 

This strategy reduces the incidence of EOGBS 
disease in term infants but has no effect on low 
birth weight infants or on late-onset disease.1 

Universal postpartum prophylaxis has been 
shown to increase overall mortality rates 
attributable to Penicillin-resistant pathogens.60 

Vaccines 

Studies in the 1970’s established a relationship 
between GBS capsular polysaccharides and 
invasive GBS infection25. Vaccines have since 
seen developed against various GBS serotypes. 

Summary 

To sum up, it appears that the following can be 
concluded: 

A risk-based approach would raise treatment 
costs with a lower efficacy, more patients needing 
treatment of course entailing side-effects and drug 
resistance. 

A bacteriological screening approach would 
maximize efficacy, but also raise costs. Side 
effects would decrease due to lower numbers of 
patients needing treatment. 

A risk-based selection of bacteriologically 
positive patients would have lower numbers of 
patients needing treatment and fewer costs, but 
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slightly less efficacy than sure bacteriological 
screening. 

While a combined approach of treating all 
patients at risk, irrespective of their culture results 
and all patients with positive or unknown cultures, 
irrespective of their risk status would maximize the 
efficacy of a prevention program but with 
maximum costs and maximum incidence of side 
effects. 

The choice between different approaches 
depends on the load of disease in a given 
population, the cost-benefit ratio between expenses 
of treating the disease and expenses of preventing 
it, as well as doctors’ and patients’ preferences and 
equipment availability. 

Conclusions 

1. The incidence of neonatal GBS disease 
can be reduced by intrapartum 
chemoprophylaxis. 

2. A reduction in neonatal mortality has not 
been demonstrated. 

3. There is insufficient evidence to show 
whether a clinical or screening based 
approach is more effective. 

4. The “good practice” recommendations of 
PHLS group B working group: 

a) Previously affected infant23. 
b) PPROM26. 
c) GBS bacteriuria12. 
d) Vaginal colonization61. 

5. The introduction of universal 
microbiological screening would have 
huge financial implications and would be 
hard to justify with current evidence. 

References 
1. Schuchat A: Group B streptococcus. Lancet. 1999; 

353: 51-6. 
2. Lin F, Clemens J, Azimi P, et al. Capsular 

polysaccride types of group B streptococcal isolated 
from neonates with early-onset systemic infection. J 
Infect Dis. 1998; 177: 790-2. 

3. Harrison H, Elliott A, Dwyer D, et al. Serotype 
distribution of invasive group B streptococcal 
isolated in Maryland: implications for vaccine 
formulation. J Infect Dis. 1998; 177: 998-1002. 

4. Weisner A, Mann G, Efstratiou A, et al. UK national 
surveillance study of neonatal group B streptococcal 
(GBS) invasive disease. Public Health Laboratory 
Service 26th Annual Scientific Conference, 
University of Warwick, 17-19 September 2001. 

5. Easmon C. The carrier state: group B streptococcus. 
J Antimicrob Chemother. 1986; 18 SupplA: 59-65. 

6. Dillon H, Khare S, Gray B. Group B streptococcal 
caariage and disease: a 6-years prospective study. J 
Pediatr. 1987; 110: 31-6. 

7. Stoll B, Schuchat A. Maternal carriage of group B 
streptococci in developing countries. Pediatr Infect 
Dis J. 1998; 17: 499-503. 

8. Anthony B, Okada D, Hobel C. Epidemiology of 
group B Streptococcus: longitudinal observations 
during pregnancy. J Infect Dis. 1978; 137: 524-30. 

9. Easmon C, Hastings M, Neill J, et al. Is group B 
streptococcal screening during pregnancy justified? 
Br J Obstet Gynaecol. 1985; 92: 197-201. 

10. Anacona R, Ferrieri P, Williams P. Maternal factors 
that enhance the acquisition of group B streptococci 
by newborn infants. J Med Microbiol. 1980; 13: 
273-80. 

11. Sampson J, Gravett M. Other infectious conditions 
in pregnancy. In: James D, Steer P, Weiner C, et al. 
(Eds.). High Risk Pregnancy: Management Options. 
London. WB Saunders. 1999; 559-98. 

12. Wood E, Dillon H. A prospective study of group B 
streptococcal bacteriuria in pregnancy. Am J Obstet 
Gynecol. 1981; 140: 515-20. 

13. Hoogkamp-korstanje J, Gerards L, Cats B. Maternal 
carriage and neonatal acquisition of group B 
streptococci. J Infect Dis. 1982; 145: 800-3. 

14. Ascher D, Becker J, Yoder B, et al. Failure of 
intrapartum antibiotics to prevent culture-proved 
neonatal group B streptococcal sepsis. J Perinatol. 
1993; 13: 212-6. 

15. Bromberger P, Lawrence J, Braun D, et al. The 
influence of intrapartum antibiotics on the clinical 
spectrum of early-onset group B streptococcal 
infection in term infants. Pediatrics 2000; 106: 244-
50. 

16. Schuchat A, Deaver-Robinson K, Plikaytis B, et al. 
Multistate case-control study of maternal risk factors 
for neonatal group B streptococcal disease. Pediatr 
Infect Dis J. 1994; 13: 623-9. 

17. Zangwill K, Schuchat A, Wenger J. Group B 
streptococcal disease in the United States, 1990: 
report from a multistate active surveillance system. 
MMWR CDC Surveill Summ. 1992; 41: 25-32. 

18. Schrag S, Zywicki S, Farley M, et al. group B 
streptococcal disease in the era of intrapartum 
antibiotic prophylaxis. N Engl J Med 200; 342: 15-
20. 

19. Early-onset group B streptococcal disease – United 
States, 1998-1999. MMWR CDC Surveill Summ 
2000; 49: 793-6. 

20. Schuchat A: Neonatal group B streptococcal disease 
– screening and prevention. N Engl J Med. 2000; 
343: 209-10. 

21. Heath P. Bacterial infection and the neonate. In: 
MacLean A, Regan L, Carrington D, (eds.). 
Infection and Pregnancy. London: RCOG Press; 
2001; 335-44. 

22. Australian Study Group for Neonatal infections. 
Early-onset group B streptococcal infections in 
Aboriginal and non-Aboriginal infants. Med J Aust. 
1995; 163: 302-6. 

23. Carstensen H, Christensen K, Grennert L,et al. 
Early-onset neonatal group B streptococcal 
septicaemia in siblings. J Infect. 1988; 17: 201-4. 

24. Pass M, Khare S, Dillon H. Twin pregnancies: 
incidence of group B streptococcal colonization and 
disease. J Pediatr.1980; 97: 635-7. 

25. Baker C, Kasper D. Correlation of maternal 
antibody deficiency with susceptibility to neonatal 
group B streptococcal infection. N Engl J Med. 
1976; 294: 753-6. 

26. Regan J, Chao S, James L. Premature rupture of 
membranes, preterm delivery and group B 
streptococcal colonization of mothers. Am J Obstet 
Gynecol. 1981; 141: 184-6. 

27. Boyer K, Gotoff S. Strategies for chemoprophylaxis 
of GBS early-onset infections. Antibiot Chemother. 
1985; 35: 267-80. 



Prevention of Neonatal GBS Infection                                                   Polls and Surveys 

ASJOG • Volume 2 • March 2005 • www.asjog.org 285

28. Brozanski B, Jones J, Krohn M, et al. Effect of a 
screening-based prevention policy on prevalence of 
early-onset group B streptococcal sepsis. Obstet 
Gynecol 2000. 95; 496-501. 

29. American Academy of Pediatrics Committee on 
Infections Diseases and Committee on Fetus and 
Newborn. Revised guidelines for prevention of 
early-onset group B streptococcal (GBS) infection. 
Pediatrics. 1997; 99: 489-96. 

30. Centers for Disease Control and Prevention. 
Prevention of perinatal group B streptococcal 
disease: a public health perspective. MMWR CDC 
Surveill Summ. 1996; 45: 1-25. 

31. Lin F, Brenner R, Johnson Y, et al. The 
effectiveness of risk-based intrapartum 
chemoprophylaxis for the prevention of early-onset 
neonatal group B streptococcal disease. Am J Obstet 
Gynecol. 2001; 184: 1204-10. 

32. Pearlman M, Pierson C, Faix R. Frequent resistance 
of clinical group B isolates to clindamycin and 
erythromycin. Obstet Gynecol. 1998; 92: 258-61. 

33. Committee on Obstetric Practice. American College 
of Obstetrics and Gynecologists. ACOG committee 
opinion. Prevention of early-onset group B 
streptococcal disease in newborns. Number 173, 
June 1996. Int J Gynecol Obstet. 1996; 54: 197-205. 

34. Rouse D, Goldenberg R, Cliver S. J Strategies for 
the prevention of early-onset neonatal group B 
streptococcal sepsis: a decision analysis. Obstet 
Gynecol. 1994; 83: 483-94. 

35. McLaren R, Chauhan S, Gross T. Intrapartum 
factors in early-onset group B streptococcal sepsis in 
term neonates: a case-control study. Am J Obstet 
Gynecol. 1996; 174: 1934-7. 

36. Rosenstein N, Schuchat A. Opportunities for 
prevention of perinatal group B streptococcal 
disease: a multistate surveillance analysis. The 
Neonatal Group B Streptococcal Disease Study 
Group. Obstet Gynecol. 1997; 90: 901-6. 

37. Yancey M, Schuchat A, Brown L, et al. The 
accuracy of her antenatal screening cultures in 
predicting genital group B streptococcal 
colonization at delivery. Obstet Gynecol. 1996; 88: 
811-5. 

38. Badri M, Zawanch S, Cruz A, et al. rectal 
colonization with group B streptococcus: relation to 
vaginal colonization of pregnant women. J lafect 
Dis. 1977; 135: 308-12. 

39. Mohle-Boetani J, Schuchat A, Plikaytis B, et al. 
Comparison of prevention strategies for neonatal 
group B streptococcal infection. A population based 
economic analysis. JAMA. 1993; 270: 1442-8. 

40. Boyer K, Gotoff S. Prevention of early-onset 
neonatal group B streptococcal disease with 
selective intrapartum chemoprophylaxis. N Engl J 
Med. 1986; 314: 1665-9. 

41. Heim K, Alge A, Marth C. Anaphylactic reaction to 
ampicillin and severe complication in the fetus. 
Lancet. 1991; 337: 859-60. 

42. Hager W, Schuchat A, Gibbs R, et al. Prevention of 
perinatal group B streptococcal infection: current 
controversies. Obstet Gynecol. 2000; 96: 141-5. 

43. Stiller R, Vander V, Laifer S, et al. Indicated 
preterm birth: a possible contribution to group B 
streptococcal sepsis prophylaxis protocol failure. A 
case report. J Perinatal. 2000; 20: 316-7. 

44. Rouse D, Andrews W, Lin F, et al. Antibiotic 
susceptibility profile of group B streptococcus 
acquired vertically. Obstet Gynecol. 1998; 92: 931-
4. 

45. Levine E, Ghai V, Barton J, et al. Intrapartum 
antibiotic prophylaxis increases the incidence of 
gram-negative neonatal sepsis. Infect Dis Obstet 
Gynecol. 1999; 7: 210-3. 

46. Mercer B, Carr T, Beazley D, et al. Antibiotic use in 
pregnancy and drug-resistant infant sepsis. Am J 
Gynecol. 1999; 181: 816-21. 

47. Waldenstrom U, Nilsson C. Experience of childbirth 
in birth center care. A randomized controlled study. 
Acta Obstet Gynecol Scand. 1994; 73: 547-54. 

48. Shields N, Turnbull D, Reid M, et al. Satisfaction 
with midwife-managed care in different time 
periods: a randomised controlled trial of 1299 
women. Midwifery. 1998; 14: 85-93. 

49. Marteau T, Johnston M, Plenicar M, et al. 
Development of a self-administered questionnaire to 
measure women’s knowledge of prenatal screening 
and diagnosis tests. J Psychosom Res. 1988; 32: 
403-8. 

50. Browner C, Preloran M, Press N. The effects of 
Ethnicity, education and an informational video on 
pregnant women’s knowledge and decision about a 
prenatal diagnostic screening test. Patient Educ 
Couns. 1996; 27: 135-46. 

51. Santalaahti P, Latikka A, Ryynanen M, et al. 
Women’s experiences of prenatal serum screening. 
Birth. 1996; 23: 101-7. 

52. Mercedey R, Wiswell T, Hume R. Outcome of term 
gestation neonates whose mothers receive 
intrapartum antibiotics for suspected 
choriamnionitis. Am J Perinatal. 1993; 10: 365-8. 

53. Gotoff S. Chemoprophylaxis of early-onset group B 
streptococcal disease in 1999. Curr Opin Pediatr. 
2000; 12: 105-10. 

54. Russel C, Griffin D, Hume R. Cost consequences of 
elimination of the routine group B streptococcus 
culture at a teaching hospital. J Matera Fetal Med. 
2000; 9: 126-30. 

55. Davis R, Hasselquist M, Cardenas V, et al. 
Introduction of the new centers for Disease Control 
and Prevention group B streptococcal prevention 
guideline at a large West Coast health maintenance 
organization. Am J Obstet Gynecol. 2001; 184: 603-
10. 

56. Share L, Chaikin S, Pomeranets Kiwi R, et al. 
Implantation of guidelines for preventing early-
onset group B streptococcal infection. Semin 
Perinatal. 2001; 25: 107-13. 

57. Pylipow M, Gaddis M, Kinney J. Selective 
intrapartum prophylaxis for group B streptococcus 
colonization: management and outcome of 
newborns. Pediatrics. 1994; 93: 631-5. 

58. Wisewell T, Stoll B, Tuggle J. Management of 
asymptomatic, term gestation neonates born to 
mothers treated with intrapartum antibiotics. Pediatr 
Infect Dis J. 1990; 9: 826-31. 

59. Benitz W, Gould J, Druzin M. Preventing early-
onset group B streptococcal sepsis: strategy 
development using decision analysis. Pediatrics. 
1999; 103: e76. 

60. Benitz W, Gould J, Druzin M. Antimicrobial 
prevention of early-onset group B streptococcal 
sepsis: estimated of risk reduction based on a critical 
literature review. Pediatrics. 1999; 103: e78. 

61. Pass M, Gray B, Khare S, et al. Prospective studies 
of group B streptococcal infections in infants. J 
Pediatr. 1979; 95: 437-43.  

 


