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Abstract
Background Sepsis is responsible for 30-40% of neonatal deaths 
which can be attributed to various maternal, neonatal, and socio-
cultural risk factors. Extramural neonates have higher incidence of 
sepsis and sepsis related mortality due to different sources of infec-
tion, difference in levels of neonatal care, delayed referral, and 
treatment variation with multiple antimicrobials prior to referral.
Objective To recognize the clinical, socio-cultural, and laboratory 
risk factors of mortality in extramural neonatal sepsis. 
Methods A prospective observational study was conducted for 
a year on extramural neonates with suspected sepsis. Maternal, 
neonatal, and sociocultural factors were analyzed. 
Results Average duration of hospital stay was shorter in non-
survival compared to survival neonates (P=0.01). On univariate 
analysis, preterm (P<0.001), weight <2500 grams (P=0.01), 
home delivery (P=0.004) by shaman (P=0.003), unbooked 
mothers(P=0.03), peripartum febrile event (P=0.02), and 
premature rupture of membrane >18 hours were the significant 
risk factors of mortality. Those neonates admitted with lethargy 
(P=0.04), hypothermia (P=0.01), respiratory distress (P<0.001), 
convulsion (P<0.0001), jaundice (P=0.006), Apgar score  
<5 at 1 minute (P=0.01), prolonged capillary refill time (CRT) 
(P<0.001), previously hospitalized (P<0.001), required me-
chanical ventilation (P=0.01), had thrombocytopenia (P=0.02), 
increased CRP (P<0.001), hypoglycemia (P=0.04), oxygen 
saturation ≤90% (P=0.04), abnormal cerebrospinal fluid/chest 
radiograph finding (P=0.002) had significantly higher mortality. 
Conclusion Maternal, neonatal, and sociocultural risk factors are  
contributed to the development of sepsis in extramural 
neonates in this study. [Paediatr Indones. 2024;64:207-15;  
DOI: 10.14238/pi64.3.2024.207-15 ].

Keywords:  extramural neonates; outborns; risk 
factors of mortality; sepsis; sepsis related deaths

Sepsis is an invasive devastating infection due 
to a dysregulated host response to organism.1 
Peak sepsis incidence and mortality occurs 
in the extreme age group due to deficient 

humoral and cellular immune response. Despite 
improvement in obstetrics, perinatal and intensive 
care management, neonatal sepsis is responsible for 30-
40% of neonatal mortality in developing countries.2-4 
According to global estimates of neonatal sepsis, 
annual neonatal sepsis cases are 1.3 to 3.9 million 
cases with 400000-700000 annual worldwide deaths. 
A recent meta-analysis revealed that the incidence 
of neonatal sepsis is 2824 per 100000 live births 
with regional differences and a mortality of 17.6%.5,6 
Neonatal sepsis is classified as early onset sepsis (EOS) 
which is usually due to transplacental or intrapartum 
transmission of pathogen from mother and late 
onset sepsis (LOS) is due to postnatal acquisition of 
pathogen from community or nosocomial source with 
72 hours of life as a common demarcation.7,8 
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Neonatal sepsis has diagnostic challenges due 
to non-specific clinical presentation and variable 
laboratory results. Many of other clinical conditions 
mimic sepsis which leads to both over and under 
diagnosis and treatment. Isolation of microorganisms 
is the gold standard for diagnosis of neonatal sepsis but 
its availability is limited in constraint countries and it 
is positive in 50-80% at best, however negative blood 
culture does not rule out the disease.1,9 

India is the first country to start nationwide 
programmes for mother and child health. However, 
in fiscal year 2020, 277 thousand neonates were born 
at home and a significant number of non-institutional 
birth or birth at limited resources needed neonatal 
transport.10 Such  neonates were at higher risk of 
sepsis as they were delivered with poor perinatal 
care, traveled long distances without appropriate care 
during transport, and had previous hospitalization 
and various socio-cultural practices. Prevalence of 
sepsis  are higher in extramural neonates compared to 
inborn neonates (59% vs. 35%). The microorganisms 
profile and antimicrobial resistance significantly 
varies in extramural neonates compared to inborn 
neonates.4,11,12 Around 84% deaths due to sepsis are 
preventable by early diagnosis and timely, appropriate 
clinical management.6  In this scenario, prediction of 
neonatal sepsis and sepsis related mortality relies on 
culture-independent diagnostics and risk factors-based 
systems. So, this study was conducted to recognize the 
clinical, sociocultural, and laboratory risk factors of 
mortality in extramural neonates with sepsis.

Methods

A prospective observational study was carried out 
at a tertiary government referral hospital of central 
India in extramural neonates (delivered outside our 
hospital premises). The study was conducted over a 
period of one year after approval from the Institutional 
Ethical Committee and informed valid consent from 
parents. The neonates had signs and symptoms of 
sepsis and admitted through either outpatient or 
emergency department to our institute were included 
in the study.  Neonates who died within 24 hours of 
hospitalization, with lethal congenital malformation, 
those who left the hospital against medical advice 
and parents of neonates not willing to participate in 

the study were excluded. All neonates underwent the 
following investigation.
1) Blood culture: with all aseptic precautions, one-ml 
sample of blood was collected in a blood culture bottle 
containing 5-10 ml of culture media before starting 
antibiotics. All blood culture were performed on blood 
agar and Macconkey’s agar and was observed for 72 
hours before they were reported as negative. 
2) Sepsis screening:   as per our hospital protocol, 
sepsis screen includes complete blood counts (CBC), 
absolute neutrophil count (ANC), and c-reactive 
protein (CRP). Anemia was taken as hemoglobin 
level <10 g/dL, leucopenia [white blood count 
(WBC) <5000/mm3], leukocytosis [WBC count 
>20,000/mm3], neutropenia [ANC </2000mm3] 
and thrombocytopenia was defined as platelet count 
<100,000/mm3. C-reactive protein was considered 
raised when it was elevated to above 3 mg/dL. 
Cerebrospinal fluid examination (CSF), urine culture, 
renal function test, chest and abdominal X-ray, 
abdominal and head ultrasound, and computed 
tomography of the brain were performed in indicated 
neonates. Abnormal chest radiograph was defined if 
there were unilateral or bilateral infiltrates on chest 
radiograph, excluding radiographic abnormalities of 
preterm neonates with respiratory distress syndrome. 
Abnormal CSF was defined if there was either 
abnormal cellularity or CSF culture showed growth 
of any microorganism. Hypoglycemia was considered 
when random blood sugar was < 45 mg/dL taken on 
a glucometer. 

Suspected sepsis was defined as neonate having 
symptoms and/or signs of sepsis. Probable sepsis 
was clinical sepsis with a positive sepsis screen and 
proven sepsis was defined as sepsis with the growth of 
causative organisms in the blood culture. Early onset 
sepsis (EOS) was defined as clinical manifestation 
of sepsis appearing within 72 hours of birth, while 
in late onset sepsis (LOS), clinical manifestation 
of sepsis after 72 hours of birth. All neonates were 
observed for clinical events and managed according 
to our standard treatment protocol, and followed up 
to discharge or death. Those mothers who received 
inadequate antenatal care (<3 antenatal visit) were 
labelled as unbooked mothers.

Data was collected following admission, from 
either the mother or caregiver in a specially designed 
proforma for study. Maternal, neonatal, and transport 
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details were extracted from mother or caregiver, Apgar 
scores were noted from available referral documents. 
Socioeconomic status of parents was classified on the 
basis of Modified Kuppuswamy scale. 

Continuous variables were presented as mean 
or median. Categorical variables were expressed in 
frequency and percentages. Continuous variables 
were compared between survivors and non-survivors 
performing independent T-test for normalized data 
and for non-normalized data, Mann-Whitney test was 
applied. Categorical variables were compared between 
survivors and non-survivors by performing a Chi-
square test. For small numbers, Fisher exact test was 
used wherever applicable. Odds ratio, 95% confidence 
intervals were calculated to find association of 
different factors with mortality. Multivariate logistic 
regression was performed to determine independent 
risk factors of mortality in patients of sepsis.  P value 
of <0.05 was considered as statistically significant. 
Statistical software STATA version 14.0 was used for 
statistical analysis.

Results

A total of 170 extramural neonates were recruited in 
this study with a male female ratio of 1.39:1. Majority 
(64.12%) neonates were term baby with an average 
birth weight was 2100.28 (SD 608.04) grams. Late 
onset sepsis was diagnosed in 56.47% neonates and 
mean age at the time of admission was 75.36 (SD 
32.02) hours. Majority of the neonates were delivered 
by vaginal route (Table 1).  Average mileage by 
neonates to reach out the hospital was 67.12 (SD 
38.19) km and average travel time was 2.41 (SD 1.15) 
hours. As the mileage and travel time was increased, 
the mortality was increased, indicating that mileage 
and travel time from birth place to the hospital were 
significant risk factors of mortality in extramural 
neonates with sepsis. Mortality was significantly higher 
in neonates who were transported by ambulance 
without a health assistant (P<0.001) (Table 2).

Lethargy, respiratory distress, and prolonged 
capillary refill time (CRT) were the common clinical 
presentations. Important laboratory finding that were 
recorded includes leucopenia, thrombocytopenia, 
oxygen saturation ≤90%, and increased CRP. 
Mortality was significantly higher in neonates who 

presented with thrombocytopenia, increased CRP, 
hypoglycemia, abnormal CSF, chest x-ray, and low 
oxygen saturation (Table 3). Micro-organism was 
isolated in 8.24% neonates. Most commonly isolated 
organisms were K. pneumoniae and E. coli. The 
mortality was significantly higher in culture proven 
sepsis (Figure 1).

Out of 170 extramural neonates with sepsis, 49 
died, giving a mortality rate of 28.82%. Mortality rate 
in EOS was 33.78% and in LOS was 25%. The case 
fatality rate in clinical, probable, and culture proven 
sepsis was 14.61%, 38.80%, and 71.43% respectively. 
On univariate analysis preterm, low birth weight, 
home delivered by shaman, unbooked mother, 
peripartum febrile events, and premature rupture 
of membrane of >18 hours were the significant 
risk factors of mortality. Those neonates who were 
admitted with lethargy, hypothermia, respiratory 
distress, convulsion, jaundice, Apgar score <5 at 1 
minute, prolonged CRT, previously hospitalized, and 
requiring mechanical ventilation had significantly 
higher mortality (Table 4). Delivery conducted by 
shaman, long distance, prematurity, bottle feeding, 
previous hospitalization, neonates presenting with 
lethargy, hypothermia, convulsions, prolonged CRT, 
and isolation of microorganisms were the independent 
risk factors of mortality in extramural neonates with 
sepsis (Table 5).

Discussion

Neonatal mortality is a reliable indicator for evaluating 
the progress of perinatal services. Sepsis is a serious 
bacterial infection which threatens survival during 
neonatal period. Various maternal, neonatal, and 
sociocultural factors render them susceptible for sepsis 
and sepsis related deaths. So, identification of such 
factors is important to reduce mortality. 

Preterm and low birth weight neonates are more 
prone for sepsis and sepsis related mortality due to 
deficiencies in humoral and cellular immunity as they 
receive less maternal immunoglobulins compared 
to term infants, as well as preterm neonates have 
high tendencies for prolonged hospitalization, which 
increases the risk of nosocomial infection. We observed 
prematurity and low birth weight as the significant risk 
factors of mortality and our results are in concurrent 
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Table 1. Baseline characteristics of participants 

Characteristics All cases 
(N=170)

Survival 
(n=121)

Non-survival 
(n=49)

P value

Gender (male),n(%) 99 (58.24) 73 (60.33) 26 (53.06) 0.38

Gestational age, n(%)
Preterm
Term
Post-term

58 (34.12)
    109 (64.12)

3 (1.76)

30 (24.79)
89 (73.55)

2 (1.66)

28 (57.14)
20 (40.82)

1 (2.04)

<0.001

Weight on admission, n(%) 
<2500 g
>2500 g

    110 (64.70)
 60 (35.30)

71 (58.68)
50 (41.32)

39 (79.59)
10 (20.41)

0.01

Age at admission, n(%)
<72 h
>72 h

74 (43.53)
96 (56.47)

49 (40.50)
72 (59.50)

25 (51.02)
24 (48.98)

0.20

Mean duration of hospital stay (SD), days      4.80 (2.85)      5.14 (3.05) 3.95 (2.08) 0.01

Mode of delivery, n(%)
Vaginal
Caesarean
Assisted

    130 (80.59)
30 (17.65)

3 (1.76)

96 (79.34)
24 (19.83)

1 (0.83)

41 (83.67)
  6 (12.24)
2 (4.09)

0.49
0.43
0.20

Place of delivery, n(%)
Primary Health Center
Rural Hospital
District Hospital
Medical College
Home

92 (54.12)
      13 (7.65)

38 (22.35)
      10 (5.88)

17 (10.00)

65 (53.72)
      10 (8.26)

31 (25.62)
8 (6.61)
7 (5.79)

27 (55.10)
3 (6.11)

  7 (14.29)
2 (4.09)

10 (20.41)

0.87
0.63
0.10
0.72

0.004

Delivery attendant, n(%)
Traditional birth attendan
Accredited social health activist
Medical officer
Obstetrician

19 (11.18)
41 (24.12)
83 (48.82)
27 (15.88)

8 (6.61)
29 (23.97)
62 (51.24)
22 (18.18)

11 (22.45)
12 (24.49)
21 (42.86)
  5 (10.20)

0.003
0.82
0.32
0.19

Residence, n(%)
Rural 
Urban

    137 (80.59)
33 (19.41)

96 (79.34)
25 (20.66)

41 (83.67)
  8 (16.33)

0.51

Socioeconomic status
Middle
Lower

41 (24.12)
    129 (75.88)

27 (22.31)
94 (77.69)

14 (28.57)
35 (71.43)

0.38

Parity, n(%)
Primipara
Multipara

71 (41.76)
99 (58.24)

53 (43.80)
68 (56.20)

18 (36.73)
31 (63.27)

0.39

Antenatal care, n(%)
Booked (>3 ANC visit)
Unbooked (<3 ANC visit)

    157 (92.35)
      13 (7.65)

    115 (95.04)
6 (4.96)

42 (85.71)
  7 (14.29)

0.03

ANC=antenatal care

with observations of other researchers.13-15 Therefore, 
it is important to prevent neonates from prematurity 
and low birth weight by providing effective antenatal 
care, prompt diagnosis, and early initiation of therapy 
to reduce mortality.

In spite of promoting 100% institutional delivery, 
a significant number of births take place at home 
and are conducted by untrained or partially trained 
birth attendant in unhygienic conditions, thus 
neonates are more susceptible to deaths.  Similar to 

the finding of previous studies, home delivered and 
delivery conducted by shaman had significantly higher 
mortality compared to hospital delivery or delivery 
conducted by trained personnel;16-17 but some author 
did not reveal any significant difference in mortality 
with septic neonates.15   We observed, neonates whose 
mothers received inadequate antenatal care had 
significantly higher mortality compared to neonates 
whose mothers received adequate antenatal care. This 
indicates that effective antenatal care with proper 
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Table 2. Transport details of participants

Transport variables
All cases 
(N=170)

Survival 
(n=121)

Non-survival 
(n=49)

P value

Mileage, n(%)
Less than 20 km
21-40 km
41-60 km
61-80 km
>80 km

7 (4.12)
53 (31.18)
37 (21.76)
27 (15.88)
46 (27.06)

6 (4.96)
44 (36.35)
29 (23.97)
21 (17.36)
21 (17.36)

1 (2.04)
9 (18.37)
8 (16.33)
6 (12.24)
25 (51.02)

<0.001

Travel time, n(%)
Less than 1h 
1-2h
2-3h
>3h

36 (21.18)
66 (38.82)
42 (24.71)
26 (15.29)

30 (24.79)
53 (43.80)
23 (19.01)
15 (12.40)

6 (12.24)
13 (26.53)
19 (38.78)
11 (22.45)

0.004

Mode of transport, n(%)
Ambulance without health assistant    
Ambulance with health assistant
Private car
Auto-riksha
Motor -bike

75 (44.12)
27 (15.88)
3 (1.76)
45 (26.48)
20 (11.76)

43 (35.54)
22 (18.18)
3 (2.48)
36 (29.75)
17 (14.05)

32 (65.31)
5 (10.2)
0
9 (18.37)
3 (6.12)

<0.001
0.19
0 0.55
0.12
0.19

Table 3. Clinical and laboratory risk factors of mortality in sepsis

Clinical/laboratory variables
All cases 
(N=170)

Survival 
(n=121)

Non-survival 
(n=49)

P value

Lethargy 126(74.12) 95(78.51) 31(63.27) 0.04

Respiratory distress 98(57.65) 85(70.25) 13(26.53) <0.001

Apnea 20(11.76) 13(10.74) 7(14.29) 0.50

Hypothermia 71(41.76) 43(35.54) 28(57.14) 0.01

Convulsions 18(10.59) 4(3.31) 14(28.57) <0.0001

Jaundice 80(47.06) 65(53.72) 15(30.61) 0.006

Prolonged CRT 98(57.65) 54(44.63) 44(89.80) <0.001

Cyanosis 27(15.88) 16(13.22) 11(22.45) 0.13

APGAR score <5 at 1 minute 11(6.32) 4(3.31) 7(14.29) 0.02

Requirement of resuscitation 21(12.35) 13(10.74) 8(16.33) 0.31

Anemia (Hb <10 gm%) 35(20.59) 27(22.31) 8(16.33) 0.38

Thrombocytopenia 58(34.12) 36(29.75) 22(44.90) 0.02

Leucopenia 88(51.76) 62(51.24) 26(53.06) 0.83

ANC <500 28(16.47) 21(17.36) 7(14.29) 0.62

Increased CRP 48(28.23) 6(4.96) 42(85.71) <0.001

Hypoglycemia 65(38.23) 38(31.40) 27(55.10) 0.004

Oxygen saturation ≤90% 87(51.18) 56(46.28) 31(63.27) 0.04

Abnormal CSF finding 13(7.64) 4(3.31) 9(18.37) 0.002

Abnormal chest radiography 46(27.06) 26(21.49) 20(40.82) 0.01

Isolation of microorganisms 14(8.24) 4(3.31) 10(20.41) 0.01

counseling and education regarding safe delivery, 
hygienic practices and essential newborn care is 
important to reduce sepsis and sepsis related mortality. 

Transported neonates are prone for hypoglycemia, 
hypoxemia, and hypothermia. Thus anticipation, 

identification, and prompt intervention by health 
assistants  is most important to reduce mortality in 
sick neonates. Similar to the observations of other 
researchers,15,18 we observed that as the mileage and 
travel time increases, the mortality increases. This 



Rajkumar Motiram Meshram et al.: Risk factors of mortality in extramural neonatal sepsis

212 • Paediatr Indones, Vol. 64, No. 3, May 2024

Table 4. Maternal, neonatal and socio-cultural risk factors of mortality in sepsis

Variables
All cases  
(N=170)

Survival  
(n=121)

Non-survival  
(n=49)

P value

Maternal factors
Peripartum febrile events 
Foul smelling liquor 
Premature rupture of membrane >18hs      
Unclean per-vaginal examination
Prolonged labor

65 (38.24)
72 (42.35)
80 (47.06)
40 (23.53)
46 (27.06)

40 (33.06)
48 (39.67)
51 (42.15)
26 (21.49)
35 (28.93)

25 (51.02)
24 (48.98)
29 (59.18)
14 (28.57)
11 (22.45)

0.02
0.26
0.04
0.32
0.38

Neonatal factors
Previous hospitalization
Mechanical ventilation
Invasive procedures
Administration of parenteral fuid
APGAR score <5 at 1 minute
Requirement of resuscitation

50 (29.41)
12 (7.06)

63 (37.06)
45 (26.47)
11 (6.32)

21 (12.35)

13 (10.74)
5 (4.13)

43 (35.54)
32 (26.45)

4 (3.31)
13 (10.74)

27 (55.10)
7 (14.29)

20 (40.82)
13 (26.53)
7 (14.29)
8 (16.33)

<0.001
0.01
0.51
0.99
0.01
0.31

Sociocultural factors
Poor cord care
Poor hygienic practice at home     
Bottle feeding
Prelactal feeds

20 (11.76)
116 (68.24)
26 (15.29)
16 (9.41)

9 (7.44)
78 (64.46)

7 (5.79)
11 (9.09)

11 (22.45)
38 (77.55)
19 (38.78)

5 (10.2)

0.006
0.097

<0.001
0.82

suggests that mileage and travel time are significant 
risk factors of mortality in extramural neonates. We 
also observed mortality was significantly higher in 
neonates who travel in an ambulance without a health 
assistant and no care during transport compared to 
those traveling in an ambulance with a health assistant 
[P<0.001].

Our findings are in agreement with other 
researchers in terms of common presentation 
(lethargy, respiratory distress, and jaundice).17,19 

Similar to the observation of other authors, we found 
neonates who presented with those symptoms and also 
suffered from hypothermia, convulsion, and prolonged 
CRT had significantly higher mortality. These may be 
related to the occurrence of cardiovascular collapse 
and metabolic derangements.20-23

Thrombocytopenia is a complex interaction 
of diffuse endothelial damage, increased platelet 
activation and DIC. Higher rates of leukopenia 
and neutropenia, refractory hypercoagulable state, 

Figure 1. Distribution of isolated microorganism
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Table 5. Independent risk factors of mortality

Risk factors Adjusted OR 95%CI P value

Delivery conducted by traditional birth attendant 24.49 1.92 to 311.27 0.014

Travelling Distance >80 km 5.23 1.06 to 25.78 0.042

Prematurity 7.37 1.24 to 43.60 0.028

Bottle feeding 13.31 2.33 to– 75.98 0.004

Previous hospitalization 43.31 8.93 to210.20 <0.001

Lethargy 0.12 0.03 to 0.44 0.001

Hypothermia 8.91 1.73 to 45.77 0.009

Convulsions 28.87 2.77 to 300.24 0.005

Prolonged capillary refill time 22.77 2.77 to 186.70 0.004

Proven sepsis 21.97 1.83 to 263.14 0.015

thrombocytopenia, and anemia among near death 
newborn because of sepsis are reported by previous 
studies.20,23,24 We observed thrombocytopenia as a 
significant risk factor of mortality while others like 
anemia, leukopenia, and ANC <500/mm3 were 
not significantly associated with mortality, probably 
because of the small sample size of our study.

C-reactive protein is a non-specific investigation 
for neonatal sepsis. However, CRP has highest 
sensitivity, specificity and high negative and high 
positive predictive values. Similar to the report of 
other authors, we observed that increased CRP was 
associated with higher mortality.14,17,18 Sepsis is usually 
associated with hypoglycemia due to an inhibition of 
gluconeogenesis, lactic acidosis and increased glucose 
requirements and this again was aggravated by no 
feeding or poor feeding during transport and absent 
health assistant for administering intravenous fluids. 
In the present study, hypoglycemia was evident in 
38.23% neonates and there was significantly higher 
mortality in hypoglycemic neonates and our results 
are concomitant with the previous study21 while 
other studies14,21 found significantly higher mortality 
in neonates who had hyperglycemia.

In the present study, hypoxemia (oxygen 
saturation ≤90%) was noted in 51.18% neonates and 
it was one of the significant risk factors of mortality 
[P=0.04]. Asphyxiated neonates are more prone for 
sepsis due to requirement of resuscitation measure 
in perinatal period. We also observed abnormal CSF 
finding [P=0.002] and abnormal chest radiograph 
[P=0.01] to be significant risk factors of mortality 
and our findings are in agreement with the result of 
a previous study.15

Although the isolation of bacteria is the gold 
standard in the diagnosis of neonatal sepsis, in a large 
number of cases, the blood culture remained sterile 
despite the presence of clinical and laboratory signs, 
which may be attributed to small inoculums or prior 
antibiotic exposure. We found culture positive rate was 
8.23% and the most common organism isolated was 
K. pneumonie followed by E. coli and 100% fatality was 
observed in Acinetobacter species and Pseudomonas 
isolates. Low rate of isolation of organisms might be 
due to the fact that most of the neonates had received 
antibiotics before referral. Similar to the observation 
by other authors, mortality was significantly higher 
with isolation of organisms.25,26

 Poor cord care and bottle feeding were 
associated with poor outcome and our findings are 
in concomitant with various authors.16,22,23,25,27 
Therefore, it is important to educate the mother and 
family members regarding good hygienic practices and 
importance of breastfeeding to curtail the mortality. 
A previous study revealed that hazard of mortality 
among neonatal sepsis was 3 times higher if they 
did not initiate exclusive breastfeeding within one 
hour of birth as breastfeeding controls the influence 
on the initial exposure of newborn’s intestinal 
mucosa to microbes and other defense factors of 
mother’s milk including large amounts of secretory  
immunoglobulins A.16

Our study are concomitant with other 
researchers,4  in terms of  the occurrence of LOS 
that was more frequently compared to EOS. Several 
factors contributing to this issue such as poor hygiene 
practices and most of the extramural neonates 
were delivered at home and/or treated elsewhere.4  
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Mortality rate in this study was 28.82% which is 
slightly reduced compared to previous study from the 
similar setting (38.24%).4  This might be because of 
the improvement in perinatal and transport services. 
Occurrence of sepsis and sepsis related deaths 
depends on the time of acquiring infection, the type 
of microorganism, the type and initiation time of 
antimicrobial agent. Mostly, EOS is due to acquiring 
infection from the maternal genital tract, before or 
during labor and LOS was because of sociocultural 
and religious factors. 

As conclusion, our study revealed that risk 
factors contributing to the mortality of extramural 
neonates, includes maternal, neonatal, and socio-
cultural. Therefore, these factors should be integrated 
in the maternal and neonatal services to reduce the 
mortality rate in the future. 

 
Conflict of interest

None declared.

Acknowledgements

We are sincerely thankful to the parents of participants.

Funding acknowledgment

The authors received no specific grant from any funding agency 
in the public, commercial, or not-for-profit sectors.

References

1. Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, 
Schlapbach LJ, Reinhart K, Kissoon N. The global burden 
of pediatric and neonatal sepsis: a systematic review. Lancet 
Respir Med 2018;6:223-30. DOI: https://doi.org/10.1016/
S2213-2600(18)30063-8

2. Garces AL, McClure EM, Perez W, Hambidge KM, Krebs NF,  
Figueroa L, et al. The Global Network Neonatal Cause of 
Death algorithm for low-resource settings. Acta Paediatr, 
2017;106: 904-911. DOI: https://doi.org/10.1111/apa.13805, 
PMID:28240381

3. Fottrell E, Osrin D, Alcock G, Azad K, Bapat U, Beared J, 

et al. Cause- specific neonatal mortality: analysis of 3772 
neonatal deaths in Nepal, Bangladesh, Malawi and India. 
Arch Dis Child, Fetal Neonatal Ed 2015;100:F439-F447. 
DOI: https://doi.org/10.1136/archdischild-2014-307636

4. Meshram RM.Jain DL,  Apte MU, Denge A. Morbidity and 
mortality pattern of intramural and ex-tramural neonate: 
a prospective observational study. Int  J Contemp Pediatr. 
2021;8:1006-113. DOI: https://doi.org/10.18203/2349-3291.
ijcp20212039

5. WHO. Global report on the epidemiology and burden 
of sepsis: current evidence, identifying gaps and future 
directions. Geneva: WHO; 2020. p.25.

6. Fleischmann C, Reichert F, Cassini A, Horner R, Harder T,  
Markwart R, et al. Global incidence and mortality of 
neonatal sepsis: a systematic review and meta-analysis. Arch 
Dis Child 2021;106:745-52. Doi: https://doi.org/10.1136/
archdischild-2020-320217.

7. Pek JH, Gan MY, Yap BJ, Seethor STM, Greenberg RG, 
Hornik CPV, et al. Contemporary trends in global mortality 
of sepsis among young infants less than 90 days old: protocol 
for a systematic review and meta-analysis. BMJ Open 
2020;10:e038815. PMID 32737098.

8. Upadhaya A, Aggarwal R, Kapil A. Sinch S, Paul VK, 
Deorari AK. Profile of neonatal sepsis in a tertiary 
care neonatal unit from India: a retrospective study. 
J Neonatology India 2006;20:50-7. DOI: https://doi.
org/10.1177/0973217920060109

9. Gerdes JS. Diagnosis and management of bacterial infection 
in the neonate. Pediatr Clin North Am 2004;51:939-59. DOI: 
https://doi.org/10.1016/j.pcl.2004.03.009

10. Minhas A. Number of births in India between financial 
year 2015 and 2020, by type. [cited 2021 Nov 19]. 
Available from: https://www.statista.com/statistics/659283/
childbirths-by-type in-dia/#:~:text=In%20fiscal%20
year%202020%2C%20over,compared%20to%20ones%20
at%20home

11. Dhir SK, Sundaram V, Gautam V, Munda VS, Tiewsoh JBA, 
Angurana SK, et al. Microorganisms profile and antimicrobial 
resistance pattern in outborn neonates in Northern India: 
A hospital-based observational study. J Trop Pediatr. 
2021;67:fmab068. DOI: https://doi.org/10.1093/tropej/
fmab068. PMID 34410001

12. Khinchi YR, Kumar A, Yadav S. profile of neonatal sepsis. 
J. College Med Sci Nepal 2010;6:1-6. DOI: https://doi.
org/10.3126jcmsn.v612.3609 

13. Kardana IM. Incidence and factors associated with mortality 
of neonatal sepsis. Pediatr Indones. 2011;51:144-8. DOI: 
https://doi.org/10.14238/pi51.3.2011.144-8



Rajkumar Motiram Meshram et al.: Risk factors of mortality in extramural neonatal sepsis

Paediatr Indones, Vol. 64  No. 3, May 2024 • 215

14. Gosai D, Shah BH, Jyoti S. Predictors of mortality in neonatal 
septicemia in a tertiary care centre. Int J Contemp Pediatr 
2020;7: 2037-40. DOI:http://dx.doi.org/10.18203/2349-
3291,ijcp20204049

15. Meshram RM, Gajimwar VS, Bhongade SD. Predictors of 
mortality in outborns with neonatal sepsis: a Prospective 
observational study. Niger Postgrad Med J 2019;26:216-22. 
DOI: https://doi.org/10.4103/npmj.npmj_19_19

16. Dessu S, Habte A, Melis T, Gebremedhin M. Survival status 
and predictors of mortality among newborns admitted 
with neonatal sepsis at public hospitals in Ethiopia. 
Int J Pediatr. 2020;2020:8327028. DOI: https://doi.
org/10.1155/2020/8327028 

17. Jumah DS, Hassan MK. Predictors of mortality outcome 
in neonatal sepsis.  The Medical Journal of Basrah 
University.2007;25:11-18. Doi: https://doi.org/10.33762/
MJBU.2007.48118

18. Haie OMA, El Sabbagh GG, Elsayed AS, Elatty RIA.  
Predictors  o f  morta l i ty  in  outborns  with neo -
natal sepsis: a prospective observational study. BMFJ 
2024;41(pediatrics):19-29 DOI: https://doi.org/10.21608/
bmfj.2023.170637.1693

19. Jajoo M, Kapoor K, Garg LK, Manchanda V, Mittal SK. To 
study the incidence and risk factors of early onset sepsis in 
an out born neonatal intensive care unit of India. J Clin 
Neonatol. 2015;4:91-5. DOI: https://doi.org/10.4103/2249-
4847.154106

20. Tareen Z, Jirapradittha j, Sirivichayakul C, Chokejindachal 
W. Factors associated with mortality outcomes in neonatal 
septicemia in Srinagarind hospital, Thailand. Neonat Pediatr 
Med. 2017;3:1000131. DOI:  https://doi.org/10.4172/2572-

4983.1000131
21. Ogunlesi TA, Ogunfowora OB. Predictors of mortality in 

neonatal septicemia in an underre-sourced setting. J Natl 
Med Assoc. 2010;102:915-22. DOI:  https://doi.org/10.1016/
s0027-9684(15)30710-0

22. Shah CK, Shaw P, Malla T, Malla KK. The clinical spectrum 
and outcome of neonatal sepsis in a neonatal intensive care 
unit at a tertiary care hospital in western Nepal: January 
2000 to December 2005- a retrospective study. East J Med 
2012;17:119-25.

23. Zakariya BP, Bhat BV, Harish BN, Arun Babu T, Joseph NM. 
Risk factors and predictors of mortali-ty in cultureproven 
neonatal sepsis. Indian J Pediatr. 2012;79:358-61. DOI:  
https://doi.org/10.1007/s12098-011-0584-9

24. Ahmed A, Ahmad I, Ahmad S, Iqbal J, Din WN, Bashir Y, 
et al. Hematological and biochemical predictors of mortality 
in neonatal sepsis. Natl J Med Res 2015;5:169-73.

25. Liang L, Kotadia N, English L, Kiassoon N, Ansermino JM, 
Kabakyenga J, et al. Predictors of mor-tality in neonates 
and infants hospitalized with sepsis or serious infections in 
developing coun-tries: a systematic review. Front Pediatr. 
2018;6:277. DOI:  https://doi.org/10.3389/fped.2018.0027

26. Kayange N, Kamugisha E, Mwizamholya DL, Jeremiah S, 
Mshana SE. Predictors of positive blood culture and deaths 
among neonates with suspected neonatal sepsis in a  tertiary 
hospital, Mwanza- Tanzania. BMC Pediatr. 2010;39:10. DOI: 
https://doi.org/10.1186/1471-2431-10-39

27. Bandyopadhyay T, Kumar A, Saili A, Randhawa VS. 
Distribution, antimicrobial resistance and predictors of 
mortality in neonatal sepsis. J Neonatal-Perinatal Medicine 
2018;11:145-53. DOI:  https://doi.org/10.3233/NPM-1765


