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Abstract 

Aim 
The aim of this study was to review cases and causes of maternal sepsis in a single 
tertiary unit over a five-year period (2018-2022).  

Methods 
Maternal sepsis cases were prospectively identified by the local surveillance. Data pertaining 
to each case was collected in an excel database accessed and analysed by the research team. 

Results 
41,887 women delivered babies weighing >500g during the study period. 82 women were 
recorded as having sepsis (0.2% or 1.96 per 1000 women). Of these, 32 cases (39%) occurred 
in the antenatal period, 19 (23%) were intrapartum and 31 (38%) occurred in the postnatal 
period. 11 (34%) of the antenatal cases had a diagnosis of pyelonephritis, with E.coli being 
the most frequently isolated organism (7). The majority  (95, 18%) of intrapartum sepsis cases 
had chorioamnionitis. Postnatally the most common diagnosis was endometritis 14 (45%)  
followed by pyelonephritis  4 (13%). E.coli was isolated in 34 (41%) of sepsis cases overall. 

Discussion 
It is imperative that maternity services continue to focus on identification of cases, conditions 
and trends in order that appropriate staff and patient education and interventions can be 
encouraged and sustained to mitigate risk. 
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Introduction 
Sepsis is life-threatening organ dysfunction caused by a dysregulated host response to 
infection1. Between 2019 and 2021 sepsis was the fourth leading cause of direct maternal 
death in the UK and Ireland (excluding cases of COVID-19 infection). The mortality rate of 
sepsis secondary to pregnancy related infection has increased from 0.40 per 100,000 in 1985-
87 to 0.73 per 100,000 maternities 2019-21.2 
  
Locally the rate of clinically significant bacteraemia has been previously reported as 2.24 per 
1000 live births (>500g)3. A second Dublin study from two other tertiary maternity hospitals 
reported a sepsis rate of 1.81 per 1000 pregnant women4. In these units maternal infection 
was most common in the postnatal period (47%), followed by intrapartum (36%) and less 
(17%) cases occurring in the antenatally. Both these studies only included women with 
positive microbiological cultures so likely underestimated the incidence of sepsis as it is now 
defined5. Interestingly the sepsis rate in our unit almost 100 years ago was not dissimilar to 
these rates at 2.8 per 1000 (but with a significantly higher mortality rate of 1.1 per 1000)6.  
  
The aim of this study was to review cases of maternal sepsis over a five-year period (2018-
2022), identify trends in aetiology/microbiology and consider potential areas to improve care 
and mitigate risk.   
  
Methods 
This was a retrospective review of sepsis cases in an urban stand-alone tertiary maternity 
center over a five year period between January 2018 and December 2022 inclusive. Maternal 
sepsis cases were identified by the local Sepsis Committee surveillance. Cases were identified 
by the Consultant Microbiologists, Infection Prevention and Control midwives or by the 
antibiotic pharmacists contemporaneously as part of their clinical service. The aim of this 
surveillance was to monitor sepsis rates and identify any significant trends. Data pertaining to 
each case was collected in a password protected excel database which was accessed only by 
this research team. Charts were reviewed to confirm classification of sepsis etiologies and 
ensure all gynecology cases were excluded from this particular analysis and the database was 
anonymized. Cases were defined as intrapartum if associated with symptoms of labor e.g. 
contractions or cervical change. Triggers for sepsis recognition were defined as per the Irish 
Sepsis Management Clinical Guideline 20217. Data analysis was performed using chi square 
statistics on Microsoft excel 16.66.1. A p-value of <0.05 was considered statistically significant. 
Ethical approval was obtained from the hospital ethics committee (RAG-2002-030). Individual 
consent was not required as this was a retrospective non-interventional audit of existing data 
for quality improvement of patient care. 
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Results 
There were 50,347 pregnancy episodes and 41,887 babies born weighing over 500g in our 
unit over the five year period. Eighty-two women were recorded as having sepsis (0.20% or 
1.96/1000).  The sepsis rate was 0.11% in 2018 and 0.27% in 2022.    
 
Of these, 32 cases (39%) occurred in the antenatal period, 19 (23%) were intrapartum and 31 
(38%) occurred in the postnatal period. There were no maternal deaths from sepsis during 
the study period.   
 
The median age of women diagnosed in the antenatal period was 31 years (range 18-42). 
Their mean gestation was 26 weeks. Of the 32 women in the antenatal group 26 had live 
births. 15 women had an interval between sepsis and delivery, the mean interval was 13 
weeks.   
 

 Antenatal  Intrapartum  Postnatal  Total   

Sepsis 
cases   

32  19  31  82  

Median 
age 
(years)   

31 31  32 32 

Age range   18-42  21-40  18-41  18-42  

Mean 
gestation   

26  
(SD=7) 

37  
(SD=6) 

N/A  N/A  

 
Table 1: Demographics of sepsis cases 
 
Of antenatal cases, 34% (n=11) had a diagnosis of pyelonephritis, with E. coli isolated in seven 
out of 11 cases. The second most common etiology of antenatal sepsis was respiratory viral 
infections (influenza/COVID-19) with 28% (n=9) of antenatal women with sepsis affected. The 
peak of viral infections in this study was in 2021.  
  
Chorioamnionitis was diagnosed in 22% (n=7) of women with antenatal sepsis. All had  
preterm prelabour rupture of membranes (PPROM).  Two had group B Streptococcus (GBS) 
isolated and five had E. coli positive cultures. In this subgroup there were two live births, three 
terminations of pregnancy in the interest of maternal health and two fetal demises (both mid 
trimester).   
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Overall, in the antenatal group 11 of 32 (34%) required inotropic support and were classified 
as having septic shock. Of those with PPROM who developed chorioamnionitis the rate of 
septic shock was higher (57%) than in the overall group.   
  
Nineteen women had a diagnosis of intrapartum sepsis. The median age was 31 years (range 
21-40). The etiology in the majority of these patients was chorioamnionitis (95%). There were 
three fetal losses (two pre-viability, one at term). Four women had a diagnosis of septic shock 
and required inotropes (21%).  
 
The median age of women in the postnatal group was 32 years (range 18-41). The most 
common diagnosis was endometritis (45%) followed by pyelonephritis (13%) and viral 
infection (COVID-19/ influenza A or B) (13%). E. coli was isolated in 42% of all cases of 
postnatal sepsis. Only two women in this group (6%) required inotropic support and were 
diagnosed as having septic shock.  
  
In total, over the five-year period studied 17 women required inotropic support (21%). A 
statistically significant (p=0.024) greater proportion of women had septic shock in the 
antenatal sepsis cohort (11/32) compared with the intrapartum (4/19) or postpartum group 
(2/31). Four pregnancies were delivered prior to viability or following intrauterine demise 
(two at 17 weeks, one at 19 weeks and one at 21 weeks gestation). 
  
Sepsis screening tools such as the Modified Early Warning Score (MEWS) and systemic 
inflammatory response syndrome (SIRS) criteria, as outlined in the Maternity Sepsis Form HSE 
20207, are widely used in healthcare settings to identify patients with sepsis 1. These scores 
identify triggers to promote a clinical response. The most common trigger for sepsis in this 
study was blood pressure (83% of cases triggered). The second most common trigger was 
respiratory (respiratory rate or oxygen saturations) (12%). No patient triggered based on liver 
function. Platelets, delirium, lactate and renal were less common triggers (10%, 6%, 2%, 1% 
respectively). 10 cases triggered on more than one criteria.  
  
A significantly higher proportion of women in the intrapartum sepsis cohort met criteria for  
two sepsis triggers (n=5) compared with antenatal (n=1) or postpartum (n=3) cohorts   
(p=0.036). 
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    Table 2: Sespsis cases with confirmed organism isolated. 
 
 
There were a total of 73 organisms identified in the 82 sepsis cases reviewed.  Cases are listed 
by  presumed source of infection and causative organism by trimester. Where two organisms 
were 155 isolated, a case is listed twice. In 17 cases there were no significant organisms 
isolated. 
 
Discussion  
The rate of sepsis in this study, at 0.2% or 1.96/1000 women is similar to that previously 
reported (1.8 per 1000 pregnant women) in two other Dublin maternity hospitals4. There was 
a higher proportion of antenatal cases in our study compared with that previous study (39% 
vs 17% p <0.05 ).   
    
 Additionally, bacteremia has previously been reported from another local tertiary center 8.  
 In this study over a four-year period 54 cases of bacteremia were reported giving a rate of  
 0.2%. Two women received a diagnosis of septic shock requiring admission to the Intensive  

Organism   Total 
 

Antenatal   Intrapartum  Postnatal 

Urinary 
tract 

Genital 
tract 

Other Urinary 
tract 

Genital 
tract 

Other Urinary 
tract 

Genital 
tract 

Other 

E. coli  34 7  5      9    4  8  1  

COVID-19  14     11      1      2  

GBS  8   1      4      1  2  

Enterococcus  4 1  1      1      1    

Influenza  3     1            2  

Streptococcus 
anginosus  

2   1            1    

Morganella sp.  2                 2  

Group A 
streptococcus  

2               1  1  

Group G 
streptococcus  

1               1    

Herpes simplex 
virus  

1     1              

Enterobacter  1                   

Klebsiella  1 1              1    

Total   73 9  8  13  0  14  1  4  14  10  
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 Care Unit.  E. coli was the most common organism. Women who had sepsis antenatally most  
 commonly had a urinary source whereas intrapartum and postnatal cases primarily had a  
 genital source. These findings are similar to those of our study and a previously study in our  
 unit which reported a clinically significant bacteremia rate of 2.24 per 1000 women  
 between 2001 and 20143. 
    
 Of the 15 cases of pyelonephritis in our study population 11 had cultures positive for E. Coli 
(73%). A recent systematic review reported a 51% positive E.coli culture rate in maternal 
pyelonephritis cases9. The higher proportion of E.coli infection in our study population is 
interesting and deserving of further analysis.   
  
E.coli was the most commonly isolated pathogen- 47% of culture positive cases. A previous 
study from our unit reported a lower rate of E.coli (37%) but higher Group B Streptococcus 
(GBS) (25% vs 11% ) rate in blood culture positive patient samples3. This trend is concerning 
due to the potential for antimicrobial resistance. GBS is universally penicillin susceptible. 
However E.coli can develop antimicrobial resistance, potentially to multiple drugs10. This is 
most notably through the production of extended- spectrum beta lactamases (ESBL) enzymes 
leading to antimicrobial resistance. The incidence of these pathogens is increasing with 11.6% 
of invasive E.coli infections caused by ESBL producers in the Irish Health Protection and 
Surveillance Centre’s 2018 annual report10 . 
  
Overall, the rate of sepsis appears to have increased over the study period, although similar 
to the most recent MBRACE metrics, this may be influenced by the fact that the study period 
was inclusive of the years of the COVID pandemic. In 2021 a significant proportion of women 
with sepsis tested positive for COVID-19 infection. It is notable that although the rate of 
respiratory viral infections decreased from 2021 to 2022, the rate of sepsis overall was higher 
in 2022 than any previous year. These trends should be considered in the wider context given 
the relatively small numbers in the setting of a standalone maternity hospital without an 
intensive care unit.  
 
The National Sepsis Report 202011 demonstrates the stark difference between maternal sepsis 
and sepsis in the general medical and surgical populations. There were no maternal deaths 
from sepsis in pregnancy in 2019. In contrast in medical patients the rate was 19.1% and in 
surgical patients 24.5%. Baseline characteristics of these patients are different to maternity 
patients (age mid 70s and average of two comorbidities). The mortality rates in the group with 
septic shock was 37%. As already noted, there were no maternal deaths from sepsis in our 
unit during the study period, nevertheless the proportion of women with septic shock, 
particularly in the antenatal PPROM cohort, cannot be ignored. From the perspectives of both 
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maternal and fetal health it is vital to continue to develop, implement and evaluate clinical 
and laboratory strategies to identify the deteriorating patient to prompt responsive 
intervention in a timely fashion. 
  
Increasingly the long-term adverse health outcomes following sepsis are being explored in the 
general adult population12. While it is widely acknowledged that obstetric related sepsis 
carries acute risks for morbidity and mortality in both mother and baby, there is minimal 
literature on long term outcomes following maternal sepsis. Rates of severe maternal 
morbidity in Ireland  have been stable at approximately 6 per 1000 since 201513. Sepsis 
contributes to this morbidity and rates of ICU admission due to sepsis are monitored through 
the National Perinatal Epidemiology Centers Annual Report13. In 2022 3% of maternal ICU 
admissions were due to septic shock. 
  
The difference between general hospital patients and maternity patients should also be 
considered in relation to physiological responses to sepsis. There are well described 
cardiovascular system alterations during pregnancy (increase in blood flow, blood volume, 
stroke volume, heart rate, decrease in systemic vascular resistance, oncotic pressure and 
blood pressure14). An awareness of these changes and a high clinical suspicion for sepsis are 
key to recognizing the deteriorating antenatal patient. In our study a higher proportion of 
women in the antenatal sepsis group required vasoactive supports (34% of antenatal cases vs 
12% of intrapartum and postnatal groups combined). This may reflect the nature of their 
underlying sepsis pathology or could be a reflection of physiological changes of pregnancy, 
but it is an important trend to watch and also to include in sepsis education.   
  
In conclusion approximately one in 511 women attending our unit had a prospectively 
recorded diagnosis of sepsis over this five-year study period, a period during which the rate 
of maternal sepsis increased, as did awareness of sepsis within maternity services and a time 
period during which the COVID-19 pandemic came and went.  In contrast to previous studies 
from the same unit which identified the most common pathogens as E. coli and Group B 
Streptococcus we found E. coli and COVID-19 to be the leading causes of infection3. This 
variation highlights the importance of ongoing timely surveillance and responses, as well as 
the impact of pathogens and conditions which are not specifically caused by or related to 
pregnancy.   
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