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Abstract

Objective: To study theclinical presentation, investigational profile and outcome of neonatal sepsisin general
and with special referenceto inborn (intramural) or out born (extramural), sex and weight of the neonate.

M aterialsand method: Retrospective descriptive study of neonatesadmittedduring 2 yearsfrom July 2007
to June2009in specia care neonata unit of the department of Pediatrics, College of Medical Sciences-Teaching
Hospital, Bharatpur, Nepal.

Results: Mg ority of neonateswere out born and referred (72.2%) to thisinstitution. Significant number of
babieswas having sepsisin out born group (59%) as compared to inborn (35%). Ma e sex wasfound to have
more sepsisas compared to femal e. Sepsiswas observed to beinversely related to birth weight, 65%inlow
birthweight (LBW, <2.5K g) ascompared to 42.6% in normal birth weight group (> 2.5kg).

Conclusions: Highindex of suspicionfor diagnosisof neonatal sepsisisrequired specidly inthepresenceof risk
factors. Prevalence of sepsisisinversely related to birth weight. More number of out born delivered babies
devel oped sepsis. Neonata sepsisrelated morbidity and mortality can besignificantly reduced by comprehensive
obgtetric and neonatal careat multiplelevel sright from community to healthingtitutions.
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Introduction

Neonatd sepsisisthesinglemostimportantcause  sequelaeasaconsequenceof CNSinvolvement, septic

of neonatal deathsin the community, accountingfor  shock or hypoxemiasecondary to severe parenchymal

haf of them. If diagnosed early and treated aggressively
with antibioticsand good supportive care, it may be
possible to save most cases of neonatal sepsis'.
Surviving infants can have significant neurological
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lung disease’.

Neonatal sepsisisdefined asaclinical syndrome
of bacteremiawith sgnsand symptomsof infectionin
thefirst four weeksof life. When pathogenic bacteria
gain access into the blood stream, they may cause
overwhel ming infection without much localization
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termed as septicemia or may get predominantly
localized to the lungsresulting in pneumonia, or the
meningescausing meningitis. Early onset and late onset
sepsisaredefined onthebasisof presentation within
72 hoursor after 72 hoursof liferespectively.
Thereare many risk factorsfor devel opment of
neonatd sepsisincludinglow birthweight, unsafeplace
of delivery or unclean delivery, prolonged rupture of
membranes more than 24 hours, maternal pyrexia,
chorio-amnionitis, prolonged labor and perinatal
aphyxia
Thepresent study iscarried out to determinetheclinico-
investigationa profileand outcome of neonatal sepsis
ingeneral and specidly inreationto placeof delivery
whether inborn or out born, sex, and weight of
neonatesadmitted in specia neonatal careunit of this
inditution.

Materialsand methods

Thisstudy included newbornsadmittedin specia
care neonatal unit of college of medical sciences
teaching hospital, Bharatpur, Nepal from July 2007
to June 2009.
Thisis aretrospective descriptive study. The case
recordsof 411 newbornsentitled for thestudy during
thisperiod waseva uated and categorized onthebasis
of septic or nonseptic; inborn (intramurd: deliveredin
thestudy ingtitution) or out born (extramurd: delivered
inother heath facility or home); sex and birth weight.
The case records of these newbornswasthoroughly
studied and recorded for rlevant informationincluding
history, clinicd evauationand availableinvestigation
either favoring primary diagnosis of neonatal sepsis
including with co-morbid conditions or having some
other exclusivealternate diagnosisother than sepsis.

The diagnosis of neonatal sepsis was based on
clinical profileand septic screen, X-ray chest and or
blood culturewhenever feasibleand ruling out any other
exclusveaternatediagnosis. Neonates diagnosed as
having neonatal sepsis on the basis of clinico-
investigational evaluation with co-morbid conditions
werealso included as septic casesin the study.

Neonatestaken against medical advice(LAMA)
or referred or taken e sewhereon request or discharged
onrequest before proper diagnosiswereexcluded from
thestudy. All other neonatesnot fulfillingthediagnosis
of sepsis as mentioned above were considered as
having other dternate diagnosisand put inthe category
of non-septic cases. Statistical analysiswasdone by
evauatingpvaue.

Results

Total number of casesenrolled for the study was
411 whichincluded 271 maleand 140 femalepatients.
There were 297 out born and 114 inborn neonates.
Clinical and investigational profile of inborn and out
born neonatesisshowninthetable-1. Septic group
included 215 patientsascompared to 196in non-septic
group (table-2). Neonatal sepsisaccounted for 175
(59%) in the out born and 40 (35%) in the inborn
category (p<0.05, table-3). There was significant
difference for prevalence of sepsis between mae
(65.1%) and femd e (34.9%) neonates (p<0.05, table-
2). Early onset sepsiswasresponsiblefor 131 cases
whereas|ate onset sepsi swasobserved in 84 neonates
(p<0.05, table-4). Sepsiswas significantly (p<.000,
table-5) much higher (69.7%) invery low birthweight/
extremely low birth weight (<1.5K g), followed by
(64.3%) inLBW (< 2.5 kg) than normal birthweight
(>2.5K g) babies (42.6%).
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Discussion

Sepsisisthecommonest cause of neonatal morbidity
and mortality. It isresponsiblefor about 30-50% of
total neonatal deaths*“. Sepsisrelated morbidity and
mortality islargely either preventableor treatablewith
rationa antimicrobia and supportivetherapy. LBW is
agtrong risk factor for neonatal sepsisdueto multiple
reasons. Unsafe delivery or unclean delivery at
ingppropriate placeisanother important predisposing
factor for sepsis.

Earliest clinical featuresof neonatal sepsisare often
subtle and non specific therefore a high index of
suspicionisneeded for early diagnosisspecialy soif
risk factors are also present. In the present study
majority of neonates presented (table-1) with refusal
to feeds (74%), tachypnea or respiratory distress
(75%) and fever (69%). Inastudy doneinthetertiary
care center in Bangladesh poor feeding, respiratory
distressand fever wasreported in 22.2%, 27.8% and
44.4% cases respectively®. In the same study they
documented hypothermiain 11.1%, apneain 16.7%,
cyanosisin11.1%, convulsonsin 11.1% and jaundice
in50% ascompared to our findings 11.6%, 15%, 41%,
20.4%, and 40% respectively. Clinical featuresand
further coursein neonatal sepsisdependson various
factors like birth weight, place of delivery, age of
newborn, interventionin preventablefactorsfor sepss,
availability, accesshility, affordability and timely referrd
of baby to an appropriate center. Thereforevariation
indifferent parameters may be observed invarious
Sudies.

Thoughthegold sandard for thediagnosisof sepss
is positive blood culture but in our setup due to
limitation of affordability, limited blood samplefrom
newborn, prior useof antibioticsbeforeadmissonand

other factors, diagnosisismainly clinica supported by
septic screen and X- Ray chest. CSF examination and
neuroimaging or ather rlevant investigationsweredone
whenever clinicaly indicated.

Neonatal sepsis was diagnosed in 52.6% of
neonates during the previousstudy donefrom January
06to June 07 inthisingtitution whichiscomparableto
present data (52.3%), reflecting that thereisno change
in factors having impact on prevention of neonatal
sepsisinthisregionat dl levelsright from community
tohedthfacilities®.

Male neonateswere reported to be affected more
with sepsisascompared tofemaesin somestudies’®.
Thisisin concordancewith our study aswell (p<0.05,
table-2). Biasfor male sex, place of study, sample
including other factorsmay beresponsiblefor increased
number of male casesinthese studies.

There was statistically significant difference
(p<0.05, table-3) in sepsis cases born in the study
ingtitution (inborn) ascompared to those brought from
outside (out born). In Inborn category 35% had sepsis
ascompared to 59%in out born group. Thisisbecause
of the fact that intramural deliveries in the study
ingtitution are conducted with preventive aspectswith
adequate perinatd carewhereasinextramurd including
homeddliveriestheremay bevariouspredisposngand
risk factorsincluding unsafe or unclean environment,
limited skilled manpower and inadequatefacilitiesetc.

Early onset sepsiswas documented significantly
more ascompared to late onset sepsis (p<0.05, table-
4). Early onset neonatal sepsisin general is more
common because of varioushighrisk perinata factors
for sepsisoperate during thisperiod.

LBW isastrongrisk factor contributing to sepsis.
In this study birth weight is inversely related to
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development of sepsiswhichisstatistically highly
sgnificant (p<0.000, table- 4). Thisisin concordance
with other studieswhere low birth wasfound to be
important risk factor for sepsis®®. LBW babiesare
mostly a so premature and are predisposed to sepsis
dueto multiplereasonslikeimmuneincompetenceat
variouslevelsof defense, more subjectedtoinvasive
interventionsetc.

Mortality due to sepsisin inborn was 7.5% as
compared to 11%in out born with overal mortality of
10.2% (table-1) whichiscomparableto other hospita
based study®. These data are low as compared to
overal mortaity whichisreported to beintherange
of 30-50% of total neonatal deathsin the community
andrurd India®*. Thiswidedifferenceinmortdity may
be due to the fact that our data are hospital based
wherewe get sel ected referred out born babies and
duetolessneonatal sepsisininborn neonates because
deliveries are conducted with proper antenatal and
perinata servicesinthisingitution.

Conclusions

Highindex of suspicionfor diagnosisof neonatal
sepsisisrequired specialy in the presence of risk
factorsand baby presenting with non specificclinical
features. Prevalence of sepsisisinversely related to
birthweight. More number of out born delivered cases
develops sepsis due to lack of poor knowledge,
accessibility, affordability or inadequate perinatal
servicesinthecommunity setup.

Neonata sepsisrelated morbidity and mortaity can
besignificantly reduced with good maternal nutrition
and hedth statuswhichisknowntoimprovethebirth

weight of newbornaong with encouragingingtitutiona
deliveries where adequate obstetric and neonatal
servicesareavailable.
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Table-1: Profile of Neonatal sepsis:

Feature Inborn Out born Tota (215)
(40) (175) (%)

Refusal to feeds 28(70%)  132(75%) 160(74%)

Poor activity and Cry 21(52%) 67(38%) 88(41%)

Tachypnea/ Respiratory distress 32(80%)  129(73%) 161(75%)

Fever 26(65%) 122(69%) 148(69%)

Jaundice 28(70%)  59(33%) 87(40%)

Apnea 9(22%) 24(13%) 33(15%)

Hypothermia 2(5%) 23(13%) 25(11.6%)

Cyanosis 12(30%)  78(44.5%) 90(41%)

CRT(Capillary Refill Time) > 3 Sec 9(22.5%) 82(46.8%) 91(42.3%)

Bleeding/ Patechie/ Purpura 12(30%) 36(20.5%)  48(22.3%)

Convulsions 8(20%) 36(20.5%) 44(20.4%)

Umbilical sepsis/ Skin infections 2(5%) 31(17.7%) 33(15.3%)

Chest X-Ray suggestive of Respiratory infection 24(60%) 68(38.8%) 92(42.7%)

Clinical and chest X-Ray with empyema - 1(0.57%) 1(0.46%)

Positive septic screen (CRP/CBC/PBF) 26(65%) 109(62.2%) 135(62.7%)

Positive blood culture (out of 22 samples sent) - 1(0.57%) 1(0.46%)

Meningitis (CSF: Cell count/Gram stain/Biochem.) 5(12.5%) 28(16%) 33(15.3%)

CT scan showing complications (Meningitis cases) - 2(1.14%) 2(0.93%)

Mortality due to Sepsis 3(7.5%)  19(11%) 22(10.2%)

Table-2: Distribution of cases according to sex and septic/ non-septic:

Sex Septic Non-septic Totd

Male 140 (65.1%) 131 (66.8%) 271

Female 75 (34.9%) 65 (33.1%) 140

Total 215 196 411

(p value <0.05)

Table-3: Distribution of cases according to place of delivery:

Sepsis cases Septic Non-septic Totd

Out born (Extramural) 175 (59%) 122 (41%) 297

Inborn (Intramural) 40 (35%) 74 (65%) 114

Total 215(52.3%) 196(47.6%) 411

(p value <0.05)
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Table-4: Distribution of sepsis cases according to onset of Neonatal sepsis:

Place of delivery Early onset sepsis Late onset sepsis Total
Inborn (intramural) 32 (80%) 8 (20%) 40
Out born (extramural) 99 (56%) 76 (44%) 175
Total 131(60.9%) 84(39%) 215
(p value <0.05)

Table-5: Neonatal sepsis according to birth weight:

Weight group Septic Non septic Totd

2.5Kg or more 102(42.6%) 137(57.3%) 239

Low birth weight 83(64.3%) 46(35.6%) 129
(1.5Kgto < 2.5KQ)

Very/extremely low birth weight 30(69.7%) 13(30.2%) 43
(<15Kg)

All weight group 215(52.3%) 196(47.6) 411

(p value <0.000)



