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Abstract

Background: Neonatal sepsis is the term that has been used to describe the systemic response to infection in newborn infants during
the first 28 days of life, which can be affected by multiple risk factors. Objectives: We planned this study is carried out to determine
the various risk factors associated with neonatal sepsis in the neonatal intensive care unit (NICU) of this institution. Materials and
Methods: This cross-sectional study was carried out in the NICU of Sri Siddhartha Medical College and Hospital, Tumkur, Karnataka,
India. All neonates up to the age of 28 days with clinical signs and symptoms, and risk factors of suspected neonatal sepsis were
included in the study. Various risk factors, clinical data and investigation findings were collected and recorded on a pretested proforma.
Results: Out of 60 newborn babies, 35 were male and 25 were female, and 28 cases were culture positive. Pregnancy-induced
hypertension, anemia during pregnancy, and premature rupture of membranes were the most common risk factors observed in our study.
The most commonly associated risk factors seen in neonates with culture positive sepsis were low birth weight (89.3%) and prematurity
(89.3%) (p=0.0001) followed by respiratory distress syndrome (42.8%). Conclusion: Neonatal sepsis is quiet common, especially when
associated with neonatal and maternal risk factors. Prevention of risk factors, early detection of sepsis and accurate treatment go a long

way in the good outcome of neonates with sepsis.
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eonatal sepsis is the term that has been used to
‘ \ ‘ describe the systemic response to infection in
newborn infants during the first 28 days of life [1].
The term “neonatal sepsis” used broadly in the clinical context
encompasses diagnoses of septicemia, meningitis, pneumonia,
arthritis, osteomyelitis, and urinary tract infection (UTI) in
newborns [2]. Neonatal sepsis continues to be a major cause of
neonatal mortality in India. As per the National Family Health
Survey-3 report, current neonatal mortality rate in India is
39/1000 live births, neonatal deaths accounts for nearly 77% of
all infant deaths (57/1000) and nearly half of under-five child
deaths (74/1000) [3]. Some other population-based studies
have reported clinical sepsis rates ranging from 49 to 170/1000
live births in rural India [4]. Incidence is not changed much
over the past decade, and the fatality due to sepsis is between
30 and 65% [5].

The risk factors include lack of antenatal care, unsupervised
or poorly supervised home deliveries, unhygienic and unsafe
delivery practices and cord care, prematurity, low birth
weight (LBW), lack of exclusive breastfeeding, low APGAR
score, birth asphyxia, resuscitation during birth and delays in
recognition of danger signs in both mother and baby [6-9].
It is important to know the etiology, various risk factors and

antimicrobial sensitivity patterns of organisms that cause
neonatal infections in developing countries to develop effective
treatment strategies and to reduce neonatal mortality [10,11].
Awareness of risk factors associated with neonatal sepsis
prepares the clinician for early detection and effective treatment,
thereby reducing mortality and morbidity. The present study is
carried out to determine the various risk factors associated with
neonatal sepsis of newborns admitted in special neonatal care
unit of this institution.

MATERIALS AND METHODS

This cross-sectional clinical study was carried out for a period
of 6-month on neonates, both inborn and outborn, admitted
to the level-2 neonatal intensive care unit of Sri Siddhartha
Medical College and Hospital, Tumkur, Karnataka, India.
All neonates up to the age of 28 days with clinical signs
and symptoms, and risk factors of neonatal sepsis were
included in the study. Various risk factors, clinical data and
investigation findings were recorded on a pretested proforma.
This included the age, birth weight, gestational age, mode
and place of delivery and risk factors of infection in mother
like premature rupture of membrane (PROM), pregnancy-
induced hypertension (PIH), perinatal fever, recent or
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chronic maternal illnesses, and neonatal risk factors such
as neonatal resuscitation and respiratory distress syndrome
(RDS). The results were statistically analyzed using Epi Info
version 3.5.3.

RESULTS

A total of 60 newborns were admitted with suspected neonatal
sepsis during the study period; out of these, 35 were male and
25 were female. 13 babies were term babies and 47 babies
were preterm babies. 19 babies (31.66%) were of normal birth
weight (NBW), i.e. more than 2.5 kg and 30 (50%) were LBW
between 2.5 and 1.5 kg, 7 (11.7%) were very LBW between 1
and 1.5 kg and one (1.7%) was extremely LBW weighing less
the 1 kg.

Among 60 newborn babies, 12 babies were born to middle
socio-economic status family and 48 babies were born to
low socio-economic status family according to modified
Kuppuswamy scale. An equal number of babies were delivered
by normal vaginal delivery and by lower segment cesarean
section (i.e. 30 each). The number of lower segment cesarean
section was high because most of the pregnancies were high-
risk pregnancy. In our study, 82.1% (23) of mothers of culture
positive babies were multigravida while 17.9% (5) were
primigravida. PIH, anemia during pregnancy and PROM were
the most common maternal risk factors as shown in Table 1.

Out of 60 newborns, 36 (60%) were suspected to have early
onset sepsis, and 24 babies (40%) were suspected to have late
onset sepsis. In our study, 28 babies had culture positive sepsis.
Among the 28 culture positive cases, 21 (75%) were males
which are more and statistically highly significant (p=0.01)
compared to 7 (25%) which were female babies. Out of 28
culture positive cases, 15 (53.6%) were outborn and 13 (46.4%)
were inborn. The most commonly associated neonatal risk
factors seen in culture positive sepsis newborns were LBW
(89.3%), and prematurity (89.3%) which are statistically

Table 1: Maternal risk factors associated with neonatal
sepsis

Risk factors Culture Culture p value
among mothers positive negative

PIH 12 10 0.35
Chorioamnionitis 1 1 0.92
Instrumentation 1 0 -
Intrapartum fever 1 1 0.92
Anemia during 12 14 0.93
pregnancy

Polyhydramnios 1 0 -
Oligohydramnios 2 1 0.47
PROM 7 13 0.2

PIH: Pregnancy induced hypertension, PROM: Premature
rupture of membrane

Risk factors associated with neonatal sepsis

significant (p=0.0001) followed by RDS (42.8%) (p=0.94) as
shown in Table 2.

DISCUSSION

Neonatal sepsis with its high mortality rate still remains a
diagnostic and treatment challenge for neonatal health care
providers. Developing countries have the highest incidence and
mortality rates. Early diagnosis of neonatal septicemia helps the
clinician in instituting antibiotics therapy at the earliest thereby
reducing the mortality. Early identification of an infected
neonate also helps in abandoning unnecessary treatment of a
non-infected neonate.

In this study, among the culture positive cases, 53.6%
neonates were outborn which was more compared to 46.4%
of inborn neonates (p=0.23). Khinchi et al., [12] conducted a
study which showed 59% having sepsis in outborn group as
compared to 35% in the inborn group. In our study, 82.2% of
septic neonates were born to mothers from low socio-economic
status compared to 17.8% born to mothers from middle socio-
economic status. In a study conducted by Bangi and Devi [13],
57.5% of the culture positive cases came from low socio-
economic status while 25% came from middle socio-economic
status and 17.5% from high socio-economic status.

Among the 28 culture positive cases in this study, 75% of
them were male babies and 25% of them were female babies.
Khinchi et al., got 65.1% of male babies with sepsis compared
to 34.9% of female babies [12]. In our study, 89.3% cases were
LBW among culture positive cases as compared to 10.7%
NBW babies (p=0.0001). Khinchi et al., [12] reported that
sepsis was seen in 65% of LBW group as compared to 35%

Table 2: Neonatal risk factors associated with sepsis

Risk factors Culture Culture p value
among neonates positive negative

LBW 25 13 0.0001
RDS 12 14 0.94
MAS 4 5 0.88
Prematurity 25 13 0.0001
Asphyxia 4 2 0.29

RDS: Respiratory distress syndrome, MAS: Meconium
aspiration syndrome, LBW: Low birth weight

Table 3: Comparative study of LBW and sepsis

Studies Sepsis in newborn (%)
Weight<2.5 kg = Weight>2.5 kg
Tallur et al.** 54.55 45.55
Malik et al.'s 66 34
Khinchi et al."? 65 35
Huggi and Navadagi'¢ 68.25 31.7
Present study 63.3 37.7

LBW: Low birth weight
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in NBW group. Other studies also showed similar results as
shown in Table 3.

In our study, the most commonly associated maternal risk
factor for neonatal sepsis were PIH (42.8%), anemia during
pregnancy (42.8%) followed by PROM (25%) and UTI (7%).
The most common neonatal risk factors seen were LBW (89.3%),
and prematurity (89.3%) followed by RDS (42.8%). Schuchat
et al., [17] showed that one or more risk factors including
preterm delivery, intrapartum fever and PROM was found in
79% of the sepsis positive cases. Bhutta et al., [18] showed a
significant association between maternal UTI, maternal pyrexia
and vaginal examination during labor and neonatal sepsis. Jiang
and Ye [19] showed a significant association between neonatal
sepsis and parity, PROM, amniotic fluid volume abnormalities,
PIH, newborn gender, LBW, anemia, and prematurity while it
showed no significant correlation between neonatal sepsis and
abnormalities of the amniotic fluid.

The majority of morbidities and subsequently the mortalities
due to neonatal sepsis can be prevented by improving
antenatal care, maternal health, timely intervention, referring
at appropriate time to tertiary care centers for high-risk cases,
preventing preterm deliveries and care of neonates at centers
with level three neonatal care facilities.

CONCLUSION

Neonatal sepsis is quiet common and is associated with many
neonatal and maternal risk factors. It is important to have
a high degree of suspicion so as to detect and treat neonatal
sepsis early, so as to improve the outcome. Most deaths are
seen in neonates with risk factors like LBW and prematurity.
Prevention of risk factors, early detection of sepsis and accurate
treatment go a long way in the good outcome of neonates with
sepsis.

REFERENCES

1. Hasan MS, Mahmood CB. Predictive values of risk factors
in neonatal sepsis. J Bangladesh Coll Physicians Surg.
2011;29(4):187-95.

2. Bang AT, Bang RA, Baitule SB, Reddy MH,
Deshmukh MD. Effect of home-based neonatal care and
management of sepsis on neonatal mortality: Field trial in rural
India. Lancet. 1999;354(9194):1955-61.

3. NFHS-3: Ministry of Health and Family Welfare, Government
of India. Available from: http://www.mohfw.nic.in/NFHS-
presentation.htm [Last accessed on Nov 15].

4. Thaver D, Zaidi AK. Burden of neonatal infections in developing

Risk factors associated with neonatal sepsis

countries: A review of evidence from community-based studies.
Pediatr Infect Dis J. 2009;28 1 Suppl: S3-9.

5. Mathur NB. Neonatal sepsis. Indian Pediatr. 1996;33(8):663-74.

6. LawnJE, Cousens S, Zupan J; Lancet Neonatal Survival Steering
Team 4 million neonatal deaths: When? Where? Why? Lancet.
2005;365(9462):891-900.

7. Stoll BJ. The global impact of neonatal infection. Clin Perinatol.
1997;24(1):1-21.

8. Osrin D, Tumbahangphe KM, Shrestha D, Mesko N, Shrestha BP,
Manandhar MK, et al. Cross sectional, community based study of
care of newborn infants in Nepal. BMJ. 2002;325(7372):1063.

9. Barnett S, Azad K, Barua S, Mridha M, Abrar M, Rego A,
et al. Maternal and newborn-care practices during pregnancy,
childbirth, and the postnatal period: A comparison in three rural
districts in Bangladesh. J Health Popul Nutr. 2006;24(4):394-402.

10. Klingenberg C, Olomi R, Oneko M, Sam N, Langeland N.
Neonatal morbidity and mortality in a Tanzanian tertiary care
referral hospital. Ann Trop Paediatr. 2003;23(4):293-9.

11. Mugalu J, Nakakeeto MK, Kiguli S, Kaddu-Mulindwa DH.
Actiology, risk factors and immediate outcome of bacteriologically
confirmed neonatal septicaemia in Mulago hospital, Uganda. Afr
Health Sci. 2006;6(2):120-6.

12. Khinchi YR, Kumar A, Yadav S. Profile of neonatal sepsis. J Coll
Med Sci Nepal. 2010;6(2):1-6.

13. Bangi VA, Devi SS. Neonatal sepsis: A risk approach. ] NTR
Univ Health Sci. 2014;3:254-8.

14. Tallur SS, Kasturi AV, Nadgir SD, Krishna BV. Clinico-
bacteriological study of neonatal septicemia in Hubli. Indian J
Pediatr. 2000;67(3):169-74.

15. Malik A, Hasani SE, Khan HM, Ahmad AJ. Nosocomial
infections in newborns. Indian Pediatr. 2001;38(1):68-71.

16. Huggi PM, Navadagi BS. A study of neonatal septicemia in
a tertiary care hospital in Kalaburagi. J Evol Med Dent Sci.
2015:4(69):11957-63.

17. Schuchat A, Zywicki SS, Dinsmoor MJ, Mercer B, Romaguera J,
O’Sullivan MJ, et al. Risk factors and opportunities for prevention
of early-onset neonatal sepsis: A multicenter case-control study.
Pediatrics. 2000;105:21-6.

18. Bhutta ZA, Yusuf K. Early-onset neonatal sepsis in Pakistan:
A case control study of risk factors in a birth cohort. Am J
Perinatol. 1997;14(9):577-81.

19. Jiang Z, Ye GY. 1:4 matched case-control study on influential
factor of early onset neonatal sepsis. Eur Rev Med Pharmacol
Sci. 2013;17(18):2460-6.

Funding: None, Conflict of Interest: None Stated.

How to cite this article: Kumar GV, Rahman HF, Vatsalakumari,
Viswanathakumar HM. Cross-sectional study of risk factors
associated with neonatal sepsis in a tertiary care teaching hospital.
Indian J Child Health. 2016;3(1):73-75.

Vol 3 | Issue 1 | Jan - Mar 2016

Indian J Child Health 75





