A study on the Incidence and Etiology of Maternal Sepsis among Pregnant Women and the Effect on Fetal Outcome




ABSTRACT
In India, sepsis among pregnant women is a leading cause of fetal loss and miscarriages. In India, over 75% of the births are assisted births that need caesarian sections or instrument assisted normal delivery. Bacterial infections, particularly those caused by Escherichia coli Pseudomonas aeruginosa, Klebsiella pneumoniae, Staphylococcus aureus and Acinetobacter are the leading causes of sepsis in pregnant women. The aim of this study is to assess the prevalence of maternal sepsis in health care facilities based on maternal characteristics and fetal outcomes, as well as coverage of core practices for early detection and management. The research was carried out at health care facility with a focus on maternity and neonatology over a two-year period, from March 2020 to March 2022. During a two-year period, all pregnant and postpartum women diagnosed with maternal sepsis were included in the study. Blood cultures were taken to identify the causative organism and antibiotic sensitivity testing was performed according to CLSI standards. 2011 pregnant women were tested for two-year period, 424 organisms, including 10 distinct kinds of organisms, were found. E. coli was shown to be the most common cause of infection (38.68%), followed by Pseudomonas aeruginosa (21.7%), Seven live births (43.75%) and nine miscarriages (56.25%) occurred during the first trimester out of 16 instances of species. no neonatal deaths or stillbirths. In the second trimester of pregnancy, the incidence of miscarriage was found to be quite high when sepsis first appeared. In third trimester, 95.17% were live births, 0.9% neonatal deaths, and 3.86% were still births. Although the risk of sepsis in the third trimester was greater, the impact on fetus survival was significant and the new born mortality rate was low. During  the  2-year  study  period,  there  were  no  direct  maternal  fatalities  due  to  sepsis.  Covid-19  infection  was  a contributing  cause  in  one  late  indirect  maternal  death.  

Keywords: Antenatal, Antibiotic resistance, E. coli, fetal loss, Intrapartum, Sepsis, Urinary tract infections

INTRODUCTION

Urinary tract infections (UTIs) are becoming more common among pregnant women at an alarming pace.[1]. Antibiotic resistance is common, and it is increasing pregnancy problems. One of the most serious consequences of infections and antibiotic resistance is maternal sepsis. Maternal sepsis has become uncommon in developed countries due to the widespread use of infection control techniques in healthcare. Bacterial sepsis, on the other hand, is still common, and fulminant sepsis is still the leading cause of maternal and fetal mortality. Despite a decrease in total maternal fatalities in the United Kingdom.[2] infection-related direct maternal mortality increased from 0.85 per 100,000 births in 2003-2005 to 1.13 in 2006-2008 according to a recent research done in the UK. Over the past decades, severe maternal sepsis has become more common in United states and other European nations.[3,4] In Indian reality, on the other hand, paints a contrasting picture, with a persistent sepsis-related maternal death incidence more than 1.21/100,000 live births.[5,6]  The prevalence of maternal sepsis is estimated to be between 0.1 and 0.3 percent. [7,8,9,10] Although the prevalence of sepsis has decreased dramatically during the 1970s, from 0.7-0.75 percent to less than 0.63 percent.[11,12]

Chorioamnionitis or genital tract infection is the most prevalent cause of bacteremia during pregnancy, associated with a 10–28% fetal death, with the premature birth of 2.4-2.7-fold septic risk.[13] The largest isolated species include Escherichia coli, Staphylococcus aureus, Streptococcus[9] Group B, anaerobic bacteria Group A Streptococcus remains the most frequent maternal septic illness, accounting for half of all instances.[14] Sepsis during pregnancy is thought to be more common due to changing demographics, such as early pregnancy, as well as aggravating factors such as obesity, insulin-dependent diabetes, and increased births. Through the use of diagnostic technologies and procedures, invasive diagnostic and treatment techniques have increased the risk of infection. The survey's goals were to assess the impact of maternal bacteremia during and six weeks after pregnancy, to characterize the gestation/stage at which sepsis occurs, to identify causative microorganisms, to investigate antibiotic resistance, and to review mother, fetal, and neonatal results.

MATERIALS AND METHODS

The research was carried out at Prashanthi Hospital’s maternity department in Hanamkonda, Telangana. The hospital is a multispecialty facility with a focus on maternity and neonatology. The research was carried out over a two-year period, from March 2019 to March 2021. During a two-year period, all pregnant and postpartum women diagnosed with maternal sepsis were included in the study. The control group consisted of patients who had not been diagnosed with sepsis. Patients with fever and other urinary difficulties were chosen as potential susceptible cases, and blood cultures were taken to identify the causative organism. Antibiotic sensitivity testing was performed according to CLSI standards on samples diagnosed with an UTI. The following criteria were used to classify sepsis.

Primary BSI catheter-related:

Sepsis is caused by infection of either a peripheral or central vascular catheter.

Secondary BSI:

Sepsis arises elsewhere in the body due to an infection. The same microbe has been grown from blood and another infection site, or there is strong evidence for BSI infections from other locations in the body (eg : urinary tract, respiratory tract, genital tract). Miscarriage was defined as a natural termination of a pregnancy occurring 23 weeks and 6 days before or after conception. A still birth was described as a baby born after 24 weeks of gestation with no indications of life.[15,16] An early neonatal death occurs when a live born infant dies during the first seven days of life.[17,18,19] If sepsis struck between conception and the start of labor, it was categorized as prenatal. The term “intrapartum” refers to the period between the start of labor and the delivery of the placenta. The 42-day period after the birth of placenta is known as postpartum. Based on the gestational stage at the time of infection, sepsis was further separated into three categories: first trimester (from conception to 13 weeks + 6 days' gestation); second trimester (from 14 to 27 weeks + 6 days' gestation); and third trimester (from 28 weeks + 6 days' gestation) (28weeks to delivery). Two groups made up the control population (denominator data); women who delivered a new born weighing less than 500 g and women who delivered a baby weighing more than 500 grams; birth weight was utilized in the hospital’s yearly clinical reports. 

Demographic, clinical, microbiological, and outcome data were gathered from the patient's medical file and the lab test findings. The obstetric information acquired included parity, multiple births, gestation or postpartum day at time of sepsis, manner of delivery, and gestation at time of sepsis. Outcome data included maternal admission to an intensive care unit (ICU) or high dependency unit (HDU), gestation at delivery, delivery technique, infectious issues, and maternal, fetal, or early newborn mortality. In cases of miscarriage, stillbirth, early neonatal mortality, and premature delivery, prenatal infection was established using clinical, microbiological, and histological evidence. Data from sepsis patients was compared to data for all women who delivered at the hospital throughout the research period who did not have sepsis. The positive blood culture result was associated with the identification of the organism and the antibiotic susceptibility profile.

RESULTS AND DISCUSSION

2011 pregnant women were tested for low birth weight and normal birth weight kids during the course of the two-year trial. In 2011, 424 organisms, from different sources (Table 1) including 10 distinct kinds of organisms, were found in obstetric patients with laboratory-confirmed BSI (figure 1). E. coli was shown to be the most common cause of infection (164, 38.68%), followed by Pseudomonas aeruginosa (92, 21.7%), and Klebsiella pneumoniae (90, 21.23%). Other species provided a modest fraction of the total positive cases: Enterobacter sps. (10, 2.36%), Staphylococcus aureus (14, 3.30%), Proteus mirabilis and Streptococcus pneumoniae each contributed 8 instances (1.88%) 6 instances were caused by Moraxella sps. and Morgonella morgonii (1.41%). 75 instances of E. coli were documented during the postpartum period, 49 instances during the prenatal period, and 40 cases during the intra natal period. In the research, the causal organism was E. coli, and one fetal death was documented. 

Seven live births (43.75%) and nine miscarriages (56.25%) occurred during the first trimester out of 16 instances of species. There were no neonatal deaths or stillbirths. In the second trimester of pregnancy, 22 (22.68%) of the 97 instances of sepsis resulted in live births, 5 neonatal deaths (5.15%), and 70 (72.16%) miscarriages. The incidence of miscarriage was found to be quite high in the second trimester, when sepsis first appeared. Out of 311 sepsis cases in third trimester, 296 (95.17 percent) were live births, 3 (0.9 percent) neonatal deaths, and 12 (3.86 percent) were still births (Table 2). Although the risk of sepsis in the third trimester was greater, the impact on fetus survival was significant and the new born mortality rate was low. The findings differ from those previously published in the United Kingdom and the United States. [20] 

In 136 instances of intrapartum sepsis (32.07 percent) that occurred during the intrapartum period (Table 1), all of the pregnancies resulted in live deliveries, with 117 delivered at term and 19 delivered prematurely. Five prenatal stillbirths were detected upon hospital admission, with sepsis developing during the intrapartum interval.
Postpartum sepsis 
The postpartum breast sepsis was induced by 191 (45.04 percent) cases by 424 organisms (Table1). In 325 of the pregnancies, live births occurred. Of all 8 neonatal deaths, 12 still births and 79  miscarriages  occurred  (Table.2).  
Maternal outcome  
  During  the  2-year  study  period,  there  were  no  direct  maternal  fatalities  due  to  sepsis.  Covid-19  infection  was  a contributing  cause  in  one  late  indirect  maternal  death  postpartum. Thirteen women (4.1%) needed ICU hospitalization due to sepsis. All these instances of  E. coli, P. aeruginosa  S. aureus,  Morgonella  morgenii,  and  Moraxella  sps  were  related  to  these  admissions,   Three E. coli and one S. aureus happened during the prenatal period, four S. aureus occurred during the intrapartum period, and three E. coli incidents occurred during the postpartum phase. (three  each  Pseudomonas,  Staphylococcus  aureus)  and  the  other  two  were  unknown.  These  findings  are  consistence  with  reports  from  other  studies  around  the  world.[21,22]  

Fetal and neonatal outcome
Fetal  loss  occurred  in  14.15 percent  of  sepsis  cases  (60),  compared  to  2.7 percent (9)  in  the  control  group  (Table  2).  325  (76.65%)  of  the  424  instances  were  live  births, 12 were  still  births , and  79  were  miscarriages.  There  were  seven  live  births  and  nine  miscarriages among  the  16  sepsis  cases  during  the  first  trimester,  with  no  neonatal  deaths  or  stillbirths.  Only  22  of  97  sepsis  cases  during  second  trimester  resulted  in  live  births  that  were  safely  discharged,  5  neonatal  deaths,  and  70  miscarriages.  There  were  296  live  births,  12  stillbirths,  and  3  neonatal  deaths  among  311  sepsis  cases  of  the  third  trimester  of  pregnancy.  During this trimester, no miscarriages were recorded (Table 2).  In  investigations  undertaken  in  the  United  States  and  Europe,  similar  incidences  were  documented.[23]  

Surgical or instrumental delivery

During the research period the prevalence of caesarean sections was 71.55 percent. Figure 2 compares the type of delivery made by women with intrapartum and postpartum sepsis to the type made by the control group. The  involvement  of  each  separate  organism  in  the  fetal  loss  is  shown  in  table  3.  

Out  of  the  424  sepsis  cases,  60  fetal  loss  cases  were  documented,  with  E.  coli  accounting  for  17  instances,  Klebsiella  pneumoniae  for 11,  Pseudomonas  aeruginosa  for 14,  Staphylococcus  aureus  for 10,  Moraxella  sps  and  Acinetobacter  sps  for  3,  and  other  organisms  accounting  for  remaining 2 cases  (Table  3).

136  instances  of  sepsis  were  discovered  during  the  intrapartum  delivery  and  189  instances  were  discovered  at  postpartum  delivery  of  325  patients.  Caesarian  sections  accounted  for  67.3  %  of  live  babies  among  the  136  instances  of  intrapartum  delivery,  19.4  %  were  instrumental  normal  delivery  cases,  and  13.3  %  were  spontaneous  normal  delivery  cases.  Caesarian  section  births  accounted  for  75.8%  of  live  births  in  postpartum  sepsis  patients,  whereas  instrumental  normal  deliveries  accounted  for  14.1  %  and  spontaneous  normal  deliveries  accountant  for  10.1% .[2,24]

Antibiotic  sensitivity  testing  found  that  all  of  the  isolates  were  susceptible  to  vancomycin,  but  only  71%  to  nitrofurantoin.  Methicillin resistance was discovered in two S.  aureus isolates  (MRSA).

The  incidence  of  maternal  sepsis  discovered  was  21.08  percent,  which  is  frightening  when  compared  to  developed  country  rates  of  0.1–0.3  percent. [9,26]  When  labor  began,  the  risk  of  sepsis  rose  by  more  than  thrice,  and  the  risk  rose  by  fourfold  throughout  the  puerperium,  compared  to  the  prenatal  period.  When  compared  to  the  non-septic  population,  maternal  sepsis  was  linked  to  a  3.81-fold  risk  of  preterm  delivery  and  a  7.68-fold  risk  of  perinatal  death.  At  various  phases  of  pregnancy,  the  microbes  connected  to  maternal  sepsis  changed  (Table1).  E.  coli  was  the  most  common  pathogen,  accounting  for  38.68  %  of  all  sepsis  cases:  29.7  %  of  prenatal,  24.39  %  of  intrapartum  cases,  and  45.73  %t  of  postpartum  cases.  The  intrapartum  pathogen  Pseudomonas  aruginosa  was  the  most  common,  accounting  for  64.28  %  of  cases,  while  it  was  much  less  common  throughout  the  prenatal  and  postnatal  periods.  The  first  postnatal  week  after  a  term  vaginal  birth  was  when  Klebsiella  pneumoniae  was  most  often  found.[27,28,29]    

In  this  investigation,  maternal  mortality  due  to  sepsis  was  an  uncommon  occurrence  (only  one  death  owing  to  Covid-19  infection).  During  the  research  period,  there  was  direct  maternal  mortality  and  one  late  indirect  maternal  death.  As  indicated  by  (4.1  %)  hospitalizations,  sepsis  may  be  acute  and  possibly  life-threatening  at  any  stage  of  pregnancy.  The  most  prevalent  organism  identified  from  women  admitted  to  enhanced  care  was  E  coli.  Premature sepsis was developed in all pregnant women admitted to the ICU with an E. coli infection. P.  aeruginosa,  K.  pneumoniae  and  S.  aureus  were  the  other  most  common  pathogens  connected  to  ICU  admissions.  Pregnancy  loss  was  a  common  complication  of  maternal  sepsis,  occurring  in  60 / 424  instances  (14.15%),  although  the  rate  varied  depending  on  the  gestational  age  (Tables  2  and  3).  The risk of neonatal and fetal death was highest when sepsis struck in the first and second trimesters, at  51/60  (85.0%),  compared  to  16/311  (5.15%)  in  the  third  trimester.  However,  the  source  of  the  bacteria  had  a  role  in  the  loss  of  pregnancy.  The risk of fetal and newborn death when sepsis was brought on by a urinary tract infection was highest, followed by genital tract infection. First- or second-trimester pregnant women with a history of sepsis should get advice regarding the increased probability of prenatal mortality. The most frequent bacteria that result in fetal or neonatal loss include E. coli, P. aeruginosa, K. pneumoniae, S. aureus, and Acinetobacter species. 392/424  (92.45%)  of  all  maternal  sepsis  episodes  and  50/60  (83.33%)  of  all  fetal/neonatal  fatalities  are  due  to  these  causes.  If  intrapartum  sepsis  occurred,  the  probability  of  obstetric  intervention,  such  as  a  caesarean  or  artificial  supply,  was  86.7  percent  significant.  Compared  to  normal  vaginal  births,  labor  obstetrics  (89.9%)  are  also  a  risk  factor  for  sepsis  postpartum.  During  study  the  infection  rate  was  lower  than  expected  in  a  pregnant  group  and  was  just  two  Moraxella  sps  infections.  

CONCLUSION

This  is  one  of  the  first  two  year  prospective  studies  of  maternal  sepsis,  involving  21.08  %  of  newborns.  Throughout the puerperium and all phases of pregnancy, sepsis is a possibility. Numerous studies only focus on prenatal sepsis or follow patients for 42 days following delivery. Mothers who have sepsis have a higher rate of morbidity. There  is  a  4.81-fold  risk  of  preterm  delivery  and  a  7.78-fold  risk  of  perinatal  death  in  over  84  %  of  patients  that  need  admission  to  enhanced  care.  Infection  of  the  vaginal  tract  in  the  first  and  second  trimester  almost  always  results  in  fetal  loss.  E. coli and P. aeruginosa as well as K. pneumoniae, are the most common species, however E. coli connected to preterm sepsis and P.  aeruginosa connected  to  postpartum  sepsis  are  the  most  virulent.
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Table 1: Sources of Maternal blood stream infections among pregnant women
	No. of Infections
	CLABSI
	Genital tract
	Urinary Tract
	Mastitis
	Pneumonia
	Nerve block
	Surgical site
	Skin Infection
	Total

	Antenatal
	4
	38
	56
	1
	0
	0
	0
	0
	99

	Intrapartum
	2
	94
	36
	0
	2
	0
	0
	2
	136

	Postpartum
	0
	56
	120
	2
	2
	1
	2
	6
	189

	Total Organisms
	6
	188
	212
	3
	4
	1
	2
	8
	424



Table 2:  Fetal outcome following maternal sepsis in all trimesters
	Trimester
	No  of  cases
	Live  birth  and  discharge  safely
	Neonatal  death
	Stillbirth
	Miscarriage

	1st  Trimester
	16
	7
	0
	0
	9

	2nd  Trimester
	97
	22
	5
	0
	70

	3rd  Trimester
	311
	296
	3
	12
	0

	Total
	424
	325
	8
	12
	79



Table 3:  Pathogenic organisms linked to fetal loss

	Trimester  of  Pregnancy
	No  of  sepsis  cases
	No.  of  fetal  loss
	Escherichia  coli
	Klebsiella  pneumoniae
	Staphylococcus  aureus
	Pseudomonas  aeruginosa  
	Moraxella  species
	Enterobacter  species
	Acinetobacter

	1st  Trimester
	16
	9
	2
	2
	2
	2
	1
	0
	0

	2nd  Trimester
	97
	35
	11
	6
	5
	7
	1
	2
	3

	3rd  trimester
	311
	16
	4
	3
	3
	5
	1
	0
	0

	Total
	424
	60
	17
	11
	10
	14
	3
	2
	3



Fig. 1: Screening of uropathogens causing sepsis in pregnant women
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Fig.  2:  Mode  of  delivery  (intrapartum  and  postpartum)  in  pregnant  women  with  sepsis

[image: C:\Users\spoorthy\Desktop\paper\Final papers\Figure 2.jpg]                           
















Antinatal	Escherichia coli	Klebsiella pneumoniae	Staphylococcus aureus	Pseudomonas aeruginosa	Protius mirabilis	Enterobactor species	Moraxella species	Morgonella morgonii	Acitinibactor	Streptococcus pneumonia	49	10	2	21	2	0	0	1	12	2	Intrapartam	Escherichia coli	Klebsiella pneumoniae	Staphylococcus aureus	Pseudomonas aeruginosa	Protius mirabilis	Enterobactor species	Moraxella species	Morgonella morgonii	Acitinibactor	Streptococcus pneumonia	40	37	3	41	2	3	0	0	7	3	Post partam	Escherichia coli	Klebsiella pneumoniae	Staphylococcus aureus	Pseudomonas aeruginosa	Protius mirabilis	Enterobactor species	Moraxella species	Morgonella morgonii	Acitinibactor	Streptococcus pneumonia	75	43	9	30	4	7	4	1	13	3	Escherichia coli	Klebsiella pneumoniae	Staphylococcus aureus	Pseudomonas aeruginosa	Protius mirabilis	Enterobactor species	Moraxella species	Morgonella morgonii	Acitinibactor	Streptococcus pneumonia	
image1.jpeg
Figure 2. Mode of delivery (Intrapartum and Postpartum) inpregnant women with

sepsis
758%
67.3%
19.4%

' g
Cassarian Instrumental Spontanious Cassarian Instrumental Spontanious
(Lacs) nomal nomal Lacs) nomal nomal

delivery  delivery delivery  delivery

Intrapartum (o=136)

B Intraparbum (n=136)C acsatian (LSCS)
B Intraparbum (n=136) Spontaniousnorm al defivery
mPostpartum (n=189) Instrum ental nomm al delivery

Postpattum (n=189)

ntrapartum (5=136) Instrum ental norm al defivery
= Postpartum (n=189) Caesarian(LECS)
# Postpattum (n=139) Spontaniousnom al delivery





