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REVIEWER Paul Heath 
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REVIEW RETURNED 01-Apr-2015 

 

GENERAL COMMENTS The authors should be applauded for tackling the issue of maternal 
sepsis in general, and GBS specifically. Maternal sepsis is clearly an 
important issue and identifying the contribution of GBS is 
increasingly important as we start to consider the potential 
implementation of GBS vaccines. The case control approach is also 
of great interest and has the power to tease out some of the 
important associations, although in this study is not able to do so 
because of the relatively low number of cases found.  
 
The approach this study takes to assess the burden of infection is a 
novel one (obstetrician reporting), relative to that taken by other 
countries, which is generally laboratory based. Although clinician 
surveillance has some important features such as providing very 
detailed clinical information, it is more likely to miss cases and thus I 
am concerned that this study relies only on this one source of 
notifications. It would be helpful to know whether the completeness 
of obstetric reporting for infections has ever been evaluated. 
National surveillance studies benefit from multiple sources of 
reports. In the case of paediatrician reporting through the BPSU (on 
which UKOSS is based), for example, around 30% of infections are 
missed when compared with laboratory-based reporting.  
 
Introduction.  
P4. Line 20. Is it really true that 25% of deaths in UK women are due 
to sepsis vs 2% of deaths in women in high income countries?  
 
Methods.  
The investigators have made a good case for including a “probable” 
definition of sepsis and in the case of GBS specifically, accepting 
that a positive vaginal swab (in the absence of another explanation) 
would constitute a diagnosis of probable GBS sepsis. This seems 
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reasonable. In the absence of systematically obtained swabs from 
women however (swabs are not routinely obtained from UK women), 
there is the possibility that many such “probable GBS” cases will not 
be correctly attributed. Where a swab is obtained, selective culture 
media is required to ensure optimal growth and this is not routine in 
UK microbiology laboratories. Additionally, the yield of HVS for GBS 
is known to be lower than that of low vaginal swabs, yet HVS was 
the most common sample site. Thus there are a number of reasons 
why GBS might be specifically underestimated as the responsible 
agent for cases of sepsis.  
 
Is it known what proportion of all cases of severe maternal sepsis 
had a low vaginal / rectal swab obtained? And, in what proportion of 
all cases of “probable” sepsis was a swab obtained? And, where 
such swabs were obtained, in what proportion was selective culture 
media then used?  
 
In order to attribute an infection as the cause of the sepsis a relevant 
culture was required. How often are blood cultures obtained from 
pregnant women with the features of clinical sepsis that constitute 
the definition? In the absence of a blood culture, the responsible 
pathogen will be missed.  
 
As indicated above, it is likely that this study provides a minimum 
incidence of disease. A number of other sources could have been 
utilized: data on bacteremia could be obtained from PHE, for 
example, or from individual review of records from participating 
microbiology laboratories, or from death certificates during this time, 
or perhaps separate ICU-based surveillance systems.  
 
The discussion and limitations therefore needs to be more explicit in 
acknowledging the possibility of under-reporting and thus not 
describing the true burden of maternal GBS infections. In support of 
this, as the investigators point out, the incidence is much lower (10-
40 fold) than that found in the US and Canada. The US study was 
based on comprehensive laboratory surveillance (The ABC 
surveillance network) which is likely to be more complete than that 
derived from busy clinicians using a more complex clinical definition, 
as in the study. In discussing this the authors make the curious 
statement that “This would therefore suggest that most cases of 
maternal GBS disease do not lead to severe maternal sepsis and 
morbidity”. This is in the face of the US data (10 fold higher 
incidence) which demonstrates that “61% of women with invasive 
GBS disease had a miscarriage or stillborn infant, 30% had infants 
without apparent illness, 5% had live-born infants who developed 
clinical infections and 4% had termination of pregnancy”. This needs 
to be modified. 

 

REVIEWER Parham Sendi 
Department of Infectious Diseases  
University Hospital of Bern  
and  
Institute for Infectious Diseases  
University of Bern  
Switzerland 

REVIEW RETURNED 02-Aug-2015 

 

GENERAL COMMENTS This publication investigates the incidence of maternal sepsis due to 
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group B Streptococcus in the UK on the basis of a previous 
investigation published in PLOS Medicine (July 2014, Volume 11, 
Issue 7, e1001672). Therefore, and in my view, the methods have 
been previously reviewed thoroughly, and there is not much criticism 
that can be added in this regard. The paper is well written and nicely 
structured.  
 
There are several minor comments on data presentation, 
interpretation and discussion.  
 
Minor comments:  
1. In the title and throughout the manuscript the term “severe sepsis” 
and not only sepsis should be used. The authors discussed this 
issue in the interpretation section (page 10, lines 1 – 2).  
2. The authors refer to the UK National Screening Committee and 
state that GBS carriage is associated with early onset GBS sepsis in 
neonates: only approximately 0.3% of infants of carrier mothers 
develop sepsis, and 3 in 10,000 die. This statement could be down-
toned in view of data published by others (Chan GJ, et al. Trop Med 
Int Health. 2013;18(9):1057-64., Heath PT et al. Arch Dis Child. 
2009;94(9):674-80, i.e. maternal carriage of GBS (odds ratio (OR) 
6.9). Also, the authors found that the odds of the infant developing 
sepsis were also significantly higher in maternal GBS sepsis cases 
(OR 32.7, 95%CI 8.99-119.0, p<0.001); 21% of infants of mothers 
with severe GBS sepsis developed sepsis.  
3. In the line of comment 2: If GBS is – according to the author’s 
statement in the introduction – the leading cause of culture-
confirmed neonatal sepsis in the UK, and the common consensus 
on the pathogenesis is mother-to-child transmission, it is puzzling to 
the reader that severe maternal GBS sepsis is a rare occurrence in 
the UK and that only approximately 0.3% of infants of carrier 
mothers develop sepsis.  
4. The main finding of this study shows an annual incidence of 
confirmed maternal GBS of 1 case per 100,000 maternities. It should 
be noted that the GBS screening in the UK is restrictive when 
comparing this policy with other European countries. Thus, the true 
number of GBS colonized mother is unknown in this study. The term 
‘extremely rare’ should be used with caution. Hypothetically, it might 
be 1 case per 20% (colonization proportion) of the 100'000 
maternities, in other words 5 cases per 100'000 maternities in GBS 
colonized women.  
5. As the authors correctly point out in the discussion, these data 
help to inform the on-going debate about antenatal GBS in the UK. 
Within this debate, the following study findings could be added to the 
discussion: (i) When reviewing the original study (PLOS Medicine) 
intrapartum prophylaxis with penicillin against GBS (8.2%) would 
have been effective against group A Streptococcus (8.8%) and most 
likely against other streptococci (5.7%), i.e. against 22.7% of the 
isolated organisms. (ii) When considering the length of hospital/ICU 
stay of both mothers and infants after diagnosis of sepsis, and the 
corresponding costs, a cost-effective-study of antenatal screening 
may put the view in a different light.  
6. The collection period is over 12 months and this reflects the 
incidence correctly between June 2011 and May 2012. More than 
three years later, the incidence may have changed slightly.  
7. The definitions and methods are well defined in PLOS Medicine 
publication, and the manuscript frequently refers to that publications. 
By doing so, the manuscript becomes difficult to read in few sections 
(e.g. (i) definition of severe sepsis (and justification of it); of note, 
current definition of severe sepsis includes the term “organ failure” 
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(Vincent JL, Sepsis definitions: time for a change. Lancet. 2013; 
381(9868): 774-5; (ii) definitions of level 2 or level 3 critical care; (iii) 
“the control women were identified in the study of all cause maternal 
sepsis (PLOS Medicine) as the two women who did not have severe 
maternal sepsis and delivered immediately before each case in the 
same hospital.” Though, in this paper, the controls are not limited to 
the two women who did not have severe maternal sepsis and 
delivered immediately before each GBS case in the same hospital. 
The identical control group of the previous paper (n = 757) was 
compared with the GBS cases (n = 30).  
8. Given the fact that this study focuses on the UK population, 
replacing reference 1 by the publication Jones N et al., Carriage of 
group B streptococcus in pregnant women from Oxford, UK. J Clin 
Pathol. 2006; 59: 363-6 is suggested.  
9. The following section could be omitted, because it is beyond the 
scope of the paper: “Vaccination of pregnant mothers … pregnant 
women (3). Page 10, last section). 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name Paul Heath  

 

The authors should be applauded for tackling the issue of maternal sepsis in general, and GBS 

specifically. Maternal sepsis is clearly an important issue and identifying the contribution of GBS is 

increasingly important as we start to consider the potential implementation of GBS vaccines. The 

case control approach is also of great interest and has the power to tease out some of the important 

associations, although in this study is not able to do so because of the relatively low number of cases 

found.  

 

The approach this study takes to assess the burden of infection is a novel one (obstetrician reporting), 

relative to that taken by other countries, which is generally laboratory based. Although clinician 

surveillance has some important features such as providing very detailed clinical information, it is 

more likely to miss cases and thus I am concerned that this study relies only on this one source of 

notifications. It would be helpful to know whether the completeness of obstetric reporting for infections 

has ever been evaluated. National surveillance studies benefit from multiple sources of reports. In the 

case of paediatrician reporting through the BPSU (on which UKOSS is based), for example, around 

30% of infections are missed when compared with laboratory-based reporting.  

The only other study of infection undertaken using this system was a national study of influenza 

A/H1N1. In that study, data were compared with data reported from intensive care units, and the data 

were comparable in terms of number of cases ascertained. Comparison of the data from the larger 

study of maternal sepsis reported in PLoS Medicine with data from UK Intensive Care Units (over a 

different time period) suggests that there may be a relative under-reporting of women with respiratory 

sepsis using UKOSS, but that frequencies of urinary and genital tract sepsis were similar. This 

potential underascertainment of respiratory sepsis is unlikely to impact significantly on estimated GBS 

sepsis incidence.  

 

Introduction.  

P4. Line 20. Is it really true that 25% of deaths in UK women are due to sepsis vs 2% of deaths in 

women in high income countries?  

 

RESPONSE: The figure for the UK is completely correct and we are very confident of high 

ascertainment. There are very few other countries which ascertain maternal deaths with such rigour, 
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and reported ‘maternal sepsis’ in other studies frequently refers only to genital tract sepsis. We have 

clarified the introduction to indicate that this is the case.  

 

Methods.  

The investigators have made a good case for including a “probable” definition of sepsis and in the 

case of GBS specifically, accepting that a positive vaginal swab (in the absence of another 

explanation) would constitute a diagnosis of probable GBS sepsis. This seems reasonable. In the 

absence of systematically obtained swabs from women however (swabs are not routinely obtained 

from UK women), there is the possibility that many such “probable GBS” cases will not be correctly 

attributed. Where a swab is obtained, selective culture media is required to ensure optimal growth and 

this is not routine in UK microbiology laboratories. Additionally, the yield of HVS for GBS is known to 

be lower than that of low vaginal swabs, yet HVS was the most common sample site. Thus there are 

a number of reasons why GBS might be specifically underestimated as the responsible agent for 

cases of sepsis.  

 

Is it known what proportion of all cases of severe maternal sepsis had a low vaginal / rectal swab 

obtained? And, in what proportion of all cases of “probable” sepsis was a swab obtained? And, where 

such swabs were obtained, in what proportion was selective culture media then used?  

 

RESPONSE:Unfortunately we do not have these data; we only have the source of the culture of the 

probable or confirmed causative organism.  

 

In order to attribute an infection as the cause of the sepsis a relevant culture was required. How often 

are blood cultures obtained from pregnant women with the features of clinical sepsis that constitute 

the definition? In the absence of a blood culture, the responsible pathogen will be missed.  

 

RESPONSE: UK national guidelines recommend that blood cultures are performed in all women 

meeting our definition of severe sepsis, but from these data we do not know in what proportion of 

women this was undertaken. We have added this point to the discussion.  

 

As indicated above, it is likely that this study provides a minimum incidence of disease. A number of 

other sources could have been utilized: data on bacteremia could be obtained from PHE, for example, 

or from individual review of records from participating microbiology laboratories, or from death 

certificates during this time, or perhaps separate ICU-based surveillance systems.  

 

RESPONSE: One of the requirements allowing us to collect data for UKOSS without individual 

consent is that we are only able to collect anonymous information. Without identifiable data we are 

thus unable to cross check data with laboratory sources as suggested. However, cross-checking with 

national data on maternal deaths showed that there were no maternal deaths from GBS sepsis during 

this period. We have added this as a limitation as suggested.  

 

The discussion and limitations therefore needs to be more explicit in acknowledging the possibility of 

under-reporting and thus not describing the true burden of maternal GBS infections. In support of this, 

as the investigators point out, the incidence is much lower (10-40 fold) than that found in the US and 

Canada. The US study was based on comprehensive laboratory surveillance (The ABC surveillance 

network) which is likely to be more complete than that derived from busy clinicians using a more 

complex clinical definition, as in the study. In discussing this the authors make the curious statement 

that “This would therefore suggest that most cases of maternal GBS disease do not lead to severe 

maternal sepsis and morbidity”. This is in the face of the US data (10 fold higher incidence) which 

demonstrates that “61% of women with invasive GBS disease had a miscarriage or stillborn infant, 

30% had infants without apparent illness, 5% had live-born infants who developed clinical infections 

and 4% had termination of pregnancy”. This needs to be modified.  
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RESPONSE: These are extremely valid points. We have modified both the limitations section and this 

section of the discussion extensively as recommended. In the limitations we now state:  

 

UKOSS is only able to collect anonymous information; we were thus not able to cross-check case 

ascertainment with national laboratory or other data, which may have identified additional cases. 

However, cross-checking with national data on maternal deaths showed that there were no maternal 

deaths from GBS sepsis during this period (8); it is thus reassuring that this study did not fail to 

identify any maternal deaths. Because of our inability to cross-check cases with laboratory sources, 

our estimates of incidence should be regarded as minimum estimates.  

 

The discussion now reads:  

 

The difference in the incidence of severe GBS sepsis found in the present study could be explained 

by the fact that only cases which met criteria for severe sepsis were included in our case definition, 

however, in the light of our inability to cross-check data with laboratory sources, we cannot exclude 

the possibility of underascertainment. Because our case definition was of 'severe sepsis', less severe 

forms of invasive maternal GBS disease would not have been included in our analysis. This is in 

contrast to other studies, including those noted above, which have measured the incidence of 

maternal GBS disease where the only inclusion criterion has been the presence of laboratory 

evidence of GBS from a sterile maternal body site, irrespective of the woman’s clinical condition. 

Women included in these other studies may have an infection but not necessarily severe sepsis. The 

difference in incidence observed between these studies using only laboratory sources and our study 

using clinical sources may therefore partly be explained by the fact that some cases of maternal GBS 

disease do not meet our definition of severe maternal sepsis. Our study also found infant morbidity 

and mortality associated with severe maternal GBS sepsis to be lower than other studies. A possible 

explanation could be the lack of correlation between severity of maternal and infant GBS disease. It is 

important to note, however, that 21% of infants of mothers with severe GBS sepsis developed sepsis; 

the raised odds of infant infection we observed is in line with that associated with maternal GBS 

carriage in other studies (24).  

 

 

Reviewer: 2  

 

Reviewer Name Parham Sendi  

 

This publication investigates the incidence of maternal sepsis due to group B Streptococcus in the UK 

on the basis of a previous investigation published in PLOS Medicine (July 2014, Volume 11, Issue 7, 

e1001672). Therefore, and in my view, the methods have been previously reviewed thoroughly, and 

there is not much criticism that can be added in this regard. The paper is well written and nicely 

structured.  

 

There are several minor comments on data presentation, interpretation and discussion.  

 

Minor comments:  

1. In the title and throughout the manuscript the term “severe sepsis” and not only sepsis should be 

used. The authors discussed this issue in the interpretation section (page 10, lines 1 – 2).  

RESPONSE: We have made the change as suggested.  

2. The authors refer to the UK National Screening Committee and state that GBS carriage is 

associated with early onset GBS sepsis in neonates: only approximately 0.3% of infants of carrier 

mothers develop sepsis, and 3 in 10,000 die. This statement could be down-toned in view of data 

published by others (Chan GJ, et al. Trop Med Int Health. 2013;18(9):1057-64., Heath PT et al. Arch 
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Dis Child. 2009;94(9):674-80, i.e. maternal carriage of GBS (odds ratio (OR) 6.9). Also, the authors 

found that the odds of the infant developing sepsis were also significantly higher in maternal GBS 

sepsis cases (OR 32.7, 95%CI 8.99-119.0, p<0.001); 21% of infants of mothers with severe GBS 

sepsis developed sepsis.  

RESPONSE: The reviewer raises a valid point, and in order to highlight that our findings are in line 

with those he cites, we have added this point to the discussion as suggested.  

3. In the line of comment 2: If GBS is – according to the author’s statement in the introduction – the 

leading cause of culture-confirmed neonatal sepsis in the UK, and the common consensus on the 

pathogenesis is mother-to-child transmission, it is puzzling to the reader that severe maternal GBS 

sepsis is a rare occurrence in the UK and that only approximately 0.3% of infants of carrier mothers 

develop sepsis.  

RESPONSE: This analysis has not addressed the prevalence of sepsis amongst the infants of carrier 

mothers, so we are unable to comment further on the 0.3% figure. We have highlighted, in response 

to the earlier comment, that in this study the figure was 21%, and we have also further discussed 

possible limitations of the study which may have impacted on our estimate of ascertainment in the 

light of comments from reviewer 1. However, it is very clear that all cause severe maternal sepsis is 

rare in the UK, with an incidence of 0.05%, therefore it is not surprising that severe maternal GBS 

sepsis is rare and indicates the clear difference between colonisation and infection.  

4. The main finding of this study shows an annual incidence of confirmed maternal GBS of 1 case per 

100,000 maternities. It should be noted that the GBS screening in the UK is restrictive when 

comparing this policy with other European countries. Thus, the true number of GBS colonized mother 

is unknown in this study. The term ‘extremely rare’ should be used with caution. Hypothetically, it 

might be 1 case per 20% (colonization proportion) of the 100'000 maternities, in other words 5 cases 

per 100'000 maternities in GBS colonized women.  

RESPONSE: We have removed the term ‘extremely’ as suggested.  

5. As the authors correctly point out in the discussion, these data help to inform the on-going debate 

about antenatal GBS in the UK. Within this debate, the following study findings could be added to the 

discussion: (i) When reviewing the original study (PLOS Medicine) intrapartum prophylaxis with 

penicillin against GBS (8.2%) would have been effective against group A Streptococcus (8.8%) and 

most likely against other streptococci (5.7%), i.e. against 22.7% of the isolated organisms. (ii) When 

considering the length of hospital/ICU stay of both mothers and infants after diagnosis of sepsis, and 

the corresponding costs, a cost-effective-study of antenatal screening may put the view in a different 

light.  

RESPONSE: We have added these findings to the discussion as suggested.  

6. The collection period is over 12 months and this reflects the incidence correctly between June 2011 

and May 2012. More than three years later, the incidence may have changed slightly.  

RESPONSE: This is possible, however, we have no data to either support or refute this hypothesis. 

Maternal deaths from sepsis decreased between 2006-8 and 2009-12, but it is unclear whether this 

decrease is also seen in cases of severe maternal sepsis and whether the decrease continues to 

2015.  

7. The definitions and methods are well defined in PLOS Medicine publication, and the manuscript 

frequently refers to that publications. By doing so, the manuscript becomes difficult to read in few 

sections (e.g. (i) definition of severe sepsis (and justification of it); of note, current definition of severe 

sepsis includes the term “organ failure” (Vincent JL, Sepsis definitions: time for a change. Lancet. 

2013; 381(9868): 774-5; (ii) definitions of level 2 or level 3 critical care; (iii) “the control women were 

identified in the study of all cause maternal sepsis (PLOS Medicine) as the two women who did not 

have severe maternal sepsis and delivered immediately before each case in the same hospital.” 

Though, in this paper, the controls are not limited to the two women who did not have severe maternal 

sepsis and delivered immediately before each GBS case in the same hospital. The identical control 

group of the previous paper (n = 757) was compared with the GBS cases (n = 30).  

RESPONSE: We have clarified the control selection in the methods section as suggested.  

8. Given the fact that this study focuses on the UK population, replacing reference 1 by the publication 
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Jones N et al., Carriage of group B streptococcus in pregnant women from Oxford, UK. J Clin Pathol. 

2006; 59: 363-6 is suggested.  

RESPONSE: We have added the reference as suggested.  

9. The following section could be omitted, because it is beyond the scope of the paper: “Vaccination 

of pregnant mothers … pregnant women (3). Page 10, last section).  

RESPONSE: We would prefer to retain this paragraph, since vaccination is an important alternative 

preventive public health strategy to screening. 
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