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Abstract

Background: Neonatal mortality is still high in developing countries like India, which is mostly
contributed by sepsis. In India neonatal mortality rate for the year 2002 was 32 per thousand live
birthl. 30-50% of neonatal deaths are due to sepsis2. Early diagnosis and appropriate
management can improve the outcome of neonatal sepsis. Diagnosis of neonatal sepsis can be
difficult at times as the symptoms and signs are nonspecific. Use of early markers of neonatal
sepsis along with clinical judgment makes the management of neonatal sepsis more logical.
Choice of antibiotic in the management of sepsis depends on the etiological agent and their
susceptibility pattern which changes from time to time.

Method: This study was conducted as a prospective study at St.John’s medical college hospital,
from 1st May 2011 to 30th April 2012.

Results: There were 1169 admissions to the NICU during the one year study period. 502 babies
who underwent septic screen were identified and enrolled in the study. There were 238 episodes
of sepsis and the incidence of sepsis in this study was 20.01% among the babies admitted during
study period. The incidence was more in extreme preterm and extreme low birth weight categories.
75% of babies with extreme low birth weight and all babies with gestational age <28 weeks
developed sepsis, while it was 12.19% in babies more than 2500gm and 13.45% in babies who
are more than 38 weeks. Among babies with sepsis culture positive sepsis was seen in
18.45%.E.coli was the commonest organism in EOS and Klebsiella in LOS. Among the isolates
66.66% of staphylococci were methicillin resistant (MRSA) and 60% of Nonfermenting gram

negative bacilli (NFGNB) were resistant to all drugs tested.

Conclusion: In this study incidence of neonatal sepsis was 20.35%.Lower the birth weight and
gestational age, higher was the incidence of sepsis. PROM >18 hours, MSAF and prematurity
were found to be associated with EOS while extreme prematurity, prolonged ventilation,
indwelling catheters and prolonged hospital stay were found to be statistically significant in
causing LOS. The number of culture positive sepsis was 18.45% among the babies with neonatal
sepsis. It is alarming that most of the isolates in culture positive babies were resistant to the

commonly used antibiotics.
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Introduction

“Neonates constitute the nation’s foundation and Mothers are its pillars and no one can afford to

neglect their needs and rights”
UNICEF

Neonatal period is considered the most important age group at all times as newborns are most vulnerable to
disease and death. Historically the probability of death during neonatal period was so high that many
traditional practices were postponed until after first week of life, ensuring the probability of child’s survival.
Also the quality of life and health as the child grows to adult life is partly determined at this stage. Many
avoidable handicaps during childhood like cerebral palsy, mental subnormality and recurrent seizures have
their origin in perinatal period. Septicemia is a major cause of mortality and morbidity in neonatal period.
Incidence of neonatal sepsis according to National neonatal perinatal database (NNPD) 2002 data is 32 per

1000 live births in tertiary care institutionsl.

The bacteriological profile of neonatal sepsis is constantly under change, more so with advances in early
diagnosis, treatment and increased survival of preterm babies. So any protocol for sepsis management must
be based on the antimicrobial sensitivity, which needs to be reviewed from time to time. Also sepsis if
identified and treated appropriately in time it has very good outcome. There are many studies on
bacteriological profile in Western countries, but only a few in Indian set up. This study was done to know
the current incidence of sepsis among the babies admitted to NICU, the pattern of etiological agent in

neonatal sepsis and the antibiotic sensitivity profile of the microorganisms isolated.

Methodology

SOURCE OF DATA:

All Newborns admitted to St. Johns medical college hospital NICU with culture positive or probable sepsis
are identified and data collected using the Performa.
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INCLUSION CRITERIA: Newborns with risk factors, symptoms and signs of neonatal sepsis admitted
to St.John’s medical college NICU.

EXCLUSION CRITERIA: Age >28 days

METHOD OF DATA COLLECTION

Study conducted prospectively in babies admitted to NICU from first May 2011 to 30th April 2012.Those
with signs of sepsis or with risk factors for sepsis were identified and included in study. Data was collected
using performa. Investigations including CBC, CXR, Blood culture sensitivity and CRP were done on the
same day (IT ratio and micro ESR were not done).CSF study and cultures of urine, surface swab, tracheal
aspirate etc done only in selected cases. The components of sepsis screening in this study are TLC <5000
or >20000, ANC based on Manroe’s and Mouzino’s charts, CRP >1mg/dl and thrombocytopenia <100000.

CRITERIA FOR DIAGNOSIS OF SEPSIS

1. CONFIRMED SEPSIS

Newborn with clinical features of sepsis in whom the pathogen is isolated from blood, urine or CSF
2. PROBABLE SEPSIS

Newborn with any clinical features of sepsis with culture negativity, but having two or more positive tests

in sepsis screen, or with radiological evidence of pneumonia.
3. ADDITIONAL EPISODE OF SEPSIS

Neonate is considered to have additional episode of sepsis, if another organism is cultured from a
subsequent culture or if the infant meets the criteria for probable sepsis again after 10 days of appropriate

antibiotic therapy with a definite symptom free interval of one week.
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Babies with confirmed sepsis or probable sepsis were followed up, to study the outcome. Good outcome is
one in which the subject recovered completely from sepsis. Any baby who lost follow up as in case of

discharge against medical advice is considered dead.

DATA ANALYSIS

Data was analyzed using SPSS. Statistical test was done using Chi squared test. Where the numbers in a
cell was less than five a Fisher’s exact test was used. P value of <0.05 was considered statistically

significant.

Results
Characteristic of study population

There were 1169 admissions during the 1 year study period. Among them 908 were inborn and 261 were
outborns.502 babies who underwent septic screen were identified and enrolled in the study, in whom 236
babies were diagnosed to have sepsis and the total number of episodes of sepsis were 238(20.35%). Among
the 238 babies with sepsis 168(70.58%) had EOS and 70(29.42%) had LOS.11 babies who went discharge

against medical advice within 48 hours were not included in analysis.

Sepsis in inborn versus outborn

Inborn outborn
Total admission | 908 261
Episodes of | 137(15.08%) | 101(38.69%)
sepsis
EOS 104(75.9%) | 64(66.3%)
LOS 33(24.1%) 37(33.7%)
P 0.036
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Risk factors

The risk factors evaluated as cause of EOS were peripartum maternal fever, PROM

Gestational age distribution of babies with sepsis

Ges.age Babies  with | NICU percentage
sepsis admissions
<28 wk 9 9 100%
28-31 40 74 54.05%
32-35 91 429 21.21%
36-37 33 161 20.49%
>38 65 483 13.45%
Sepsis in different birth weight categories
No of sepsis No of babies percentage
<1000 g 15 20 75.00
1000-1499 | 60 124 48.38
1500-2499 | 95 489 19.42
>2500 68 525 12.95

>18 hours, MSAF, prematurity, low birth weight and birth asphyxia. In this study no significant association

was found in causing EOS by peripartum maternal fever(p 0.413) or birth asphyxia (p 0.15),where as PROM
>18 hours and MSAF are found to be related(p 0.05, 0.04)
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Risk factors for early onset sepsis

variable no P value Odds ratio
Maternal fever | 16 0.423 -

PROM 107 0.03 1.03
MSAF 96 0.04 1.22
Extreme low | 15 0.001 2.71
weight

asphyxia 85 0.15 -

PROM, MSAF and extreme low weight are found to be clinically significant in causing EOS with odds ratio
1.03, 1.22 and 2.71 respectively. Though birth asphyxia was present in many babies with EOS the

association was not statistically significant. There was no statistically significant association between

intrapartum maternal fever and EOS.

Risk factors for late onset sepsis

variable no P value Odds ratio
Extreme low weight 15 0.001 2.71
Central line 51 0.000 2.89
ventilation 104 0.02 1.67
Associated 62 0.008 2.35
complications(CHD,NEC,

surgical intervention)

TPN 125 0.45 0.38
Duration of hospital stay 0.03 1.02
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Risk factors evaluated for LOS were ventilation (p 0.02), central line (p 0.000), associated surgical
conditions(p 0.008) and TPN(p 0.45).Logistic regression analysis used to find the association between
duration of hospital stay and LOS. It was found that the longer the duration of hospital stay, the more likely
to develop LOS (odds ratio 1.02). TPN did not have statistically significant association in causing LOS.

Septic screen

Among the babies with sepsis 53.19% had at least 2 positive parameters in septic work up.31.36% had xray
evidence of pneumonia. Positive blood culture was found in 44 neonates (18.8%) with sepsis. either had two
abnormal lab features and or radiological evidence of pneumonia. Among the babies with sepsis 5.88% had

meningitis confirmed by positive CSF report.

The following table shows the sensitivity and specificity of sepsis markers used in thisstudy.

Confirm | Probab | Total | No sensitiv | specific
ed le sepsis | sepsis | ity ity

sepsis sepsis | (n0.23 | (264)
(no.44) | (no.19 | 8)

4)
CRP 92.23% |81.9% | 87.06 | 2% 85% 98%
%
Abnormal 72.6% |62.46 |67.53 |21.68 | 65% 79%
ANC % % %
thrombocytop | 60.94% | 43.47 | 50.2% | 11.54 | 54% 87.42%
enia % %
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Among the babies with sepsis, 87.06% had positive CRP. Abnormal ANC and thrombocytopenia

were seen in 67.53% and 50.20% respectively. The sensitivity and specificity of above lab

parameters were comparable to previous in India®®.

Clinical presentation:

The most common presentation was respiratory distress (80.32%), followed by poor feeding(59.4%),
abdominal distention(32.33), letharginess (29.42), seizures(22.7), hypoglycemia (18.93%), shock (15.38%),
metabolic acidosis (9.46%), abnormal temperature (6.8%) and sclerema (0.05%).Majority of the patients had
(77%) two symptoms at presentation, 12.30% had only one clinical feature and the remaining 10.7% had

more than 2 clinical features. The percentage occurrence of clinical features found in this study is comparable

with previous studies31.

Pattern of etiological agent in early and late onset sepsis

organism EOS LOS
CONS 5 5
E.coli 2 3
Enterobacter - 1
GNB - 1
Klebsiella 6 6
Salmonella 1 -
MRSA - 2
NFGNB 2 3
Aeromonas 1 -
Staph.aureus - 1
Strep.pneumoniae - 1
Candida albicans - 2
Candida nonalbicans - 2
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Klebsiella was the predominant pathogen causing both EOS and LOS in this study. Fungal sepsis noted only
with LOS. 46.54% of patients with culture positive sepsis died compared to 12.22% in culture negative group

with p value 0.000.Sepsis with gram negative sepsis got higher mortality compared to gram positive sepsis.

Bacteriological profile of neonatal sepsis
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Both EOS and LOS had predominant gram negative septicemia.EOS had 29.42% gram positive and 70.58%

gram negative isolates.LOS had 70.58% gram positive and 60.87% gram negative organism.
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Antibiotic sensitivity pattern of blood culture isolates

cephalo | ciprofl | gent | amika | Netil | pipta | mero | MD | meth | vanc
sporin | ox amy | cin myci |z pena | R icilli | omy
cin m n cin
CONS 41.66% | 75% 20.2 | 4834 |83.33 |- - - - 100
2% | % % %
E.coli 45% 7456 |8.80 [51.5% |75% |100 |100 |- - -
% % % %
Klebsiella 36.7% | 4545 |12% |34.4% |37% |18.8 |37.2 |54. |- -
% % % 5%
Staphylococ | 29.45% | 34% - - - - - - 44% | 100
ci %
NFGNB - - 30% | 40% |40% |40% |- 60 |- -
%
Enterococci | 64.56% | 71.38 | 30.0 | 47.59 | 70.58 | - - - - 100
% 3% | % % %

Outcome

The mortality (death+dama) due to sepsis in this study is 56(11.55%).Mortality (deth + dama) in culture
positive group was 29.54% compared compared to 9.38% in culture negative group (p< 0.001). Outcome
was also found to be related to the gestational age. Babies with age less than 28 weeks found to have higher
percentage of mortality.
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Gestational age and mortality

Died+dama | Total no. in | percentage
study
<28week |9 18 50.00
28-31 11 64 17.18
32-35 18 166 7.83
36-38 8 70 7.14
>38 10 184 5.43
Birth weight and mortality
Died + | Total no percentage
dama
<999 g 19 29 65.51
1000-1499 | 13 120 10.83
1500-2499 | 14 180 1.77
>2500 10 173 5.80

Lower the birth weight, greater the mortality due sepsis; p value 0.001

Discussion

This study was done in St.John’s medical college hospital NICU which is a tertiary care referral centre with
35 beds including 7 ventilators. The number of deliveries during the one year study period was 2496, with
908 inborn NICU admissions and 261 out born NICU admissions. The incidence of neonatal sepsis among
the neonates admitted to NICU In this study is 20.01% ,which is less compared to the reports from studies
of tertiary care units in other developing countries where it was 39%60,but higher than those reported in

developed countries.
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The incidence of sepsis was found to have strong association with birth weight and gestational age. 75% of
babies with weight <1000 gm had developed sepsis, while it was only 12.95% in birth weight group of
>2500.All babies <28 week had developed sepsis during hospital stay, while it was only 13.45% in babies

more than 38weeks.

The most common clinical presentation was respiratory distress (80%), followed by CNS symptoms of
seizure poor feeding and letharginess. In babies with shock rate of mortality was high (p 0.001). This was
comparable to the study conducted by Mondal et.al at Pondicherry31, while in another study conducted at
Hubli Jaundice was the most common presentation61.

Among the risk factors evaluated for EOS PROM >18 hours, MSAF, prematurity and low birth weight were
found to be statistically significant with p value 0.03, 0.04 and

0.001 respectively where as intrapartum maternal fever and asphyxia were not predictive of EOS in this
study. In case of LOS prolonged ventilation, indwelling central line and associated surgical problems
(PUV,NEC,PDA,CDH) were found to have statistically significant with p values 0.000,0.02 and 0.008
respectively. A study done Kurien et.al found a stastistically significant association between EOS with

Meconium liquor and multiple vaginal examination. In the same study could not

Among the babies with sepsis 44 had culture positive sepsis (18.48%), which was much less compared to the
existing reports, where it was 54.4% according to NNPD62.This could be due to prior antibiotic therapy and

or lack of improvised microbiological techniques.

In this study the predominant organism both in EOS and LOS was Klebsiella, which was different from the
existing reports. The most common organism of EOS in western countries is GBS. One of the studies from
south India reported E.coli as the most common organism of EOS and Klebsiella in LOS63.Emerging drug
resistance is a concern on the basis of this study. Only 41.66% of the CONS isolate was sensitive to
cephalosporins, which is the first line antibiotic in this nursery. 54.54% of the Klebsiella were multidrug
resistant and among the Staphylococcal isolates 66.66% were methicillin resistant. Also 60% of the NFGNB

60% are resistant to all tested antibiotics. All the resistant organisms were isolated from babies with LOS.

The mortality due to sepsis in this study was 11.55 which is less compared to NNPD data where it is 19%.

Extreme low birth weight and culture positive sepsis were the best predictors of mortality in neonatal sepsis.
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Conclusion

e Neonatal sepsis is still common in our setting and continues to be a major cause of neonatal

mortality.

e In this study incidence of neonatal sepsis was 20.35%.Lower the birth weight and gestational age,

higher was the incidence of sepsis.

e PROM >18 hours, MSAF and prematurity were found to be associated with EOS while extreme
prematurity, prolonged ventilation, indwelling catheters and associated complications were the risk

factors which are found to be statistically significant in causing LOS.
e The number of culture positive sepsis was 18.48% among the babies with sepsis.

e [tisalarming that most of the isolates in culture positive babies were resistant to the commonly used
antibiotics. Though the first line antibiotic was second generation cephalosporin, only 50% of the
organisms causing EOS were sensitive to second generation cephalosporins.

e Culture positive sepsis had a higher positive predictive value for mortality in neonatal sepsis.

References

1. Anna Mouzinho, Charles R, Pablo J sanchez and Rick Risser. Child health and nutrition in India.The
Lancet. 2011.vol.377, p.332.

2. M Jeeva Sankar,Ramesh Agarwal, Asock k Deorari, Vinod K Paul.Sepsis in newborn.Indian journal of
pediatrics.2008.vol.75,p.261.

3. John P Cloharty, Eric C Eicheenwald, Ann R Stark.Manual of neonatal care. 6th ed.New Delhi:Wolters
klauwer Pvt.Ltd;2010.p.274.

4. John P Cloharty, Eric C Eicheenwald, Ann R Stark.Manual of neonatal care. 6th ed.New Delhi: Wolters
klauwer Pvt.Ltd;2010.p.274.

Dinesh Kumar Vuppu (2023). Epidemiological and clinical bacteriological study of neonatal sepsis. MAR
Pediatrics, 04 (03).



Dinesh Kumar Vuppu, MAR Pediatrics (2023) 4:3 Page 15 of 18

4.

10.

11.

12.

13.

14.

15.

16.

17.

M Jeeva Sankar,Ramesh Agarwal, Asock k Deorari, Vinod K Paul.Sepsis in newborn. Indian journal of
pediatrics.2008.vol.75,p.261.

Alan R Spitzer.Intensive care of fetus and  neonate. 2nd  ed.
Florida: Elsevier;2005.p.1125.
O P Ghai,Vinod K Paul, Arvind Baggai.Essential pediatrics .7th ed.New Delhi:CBS;p.136.

Meharban Singh.Care  of the newborn. 7th  ed. New Delhi:Sagar
publication;2010.p.223.

Klaus and Fanaroff.Care of the high risk neonate.3rd ed.Philadelphia: Ardmose medical books;
2001.p.262.

John P Cloharty, Eric C Eicheenwald, Ann R Stark.Manual of neonatal care. 6th ed.New Delhi:Wolters
klauwer Pvt.Ltd;2010.p.274

Ramingtonklein.Infectious disease of the fetus.7th ed.United states of America: Elsevier;2011.p.51.

John P Cloharty, Eric C Eicheenwald, Ann R Stark.Manual of neonatal care. 6th ed.New Delhi: Wolters
klauwer Pvt.Ltd;2010.p.274.

Department of pediatrics, Post graduate institute of medical education and research,
Chandigarh.Neonatal sepsis. Indian Journal of pediatrics.1988.vol 55,p.946.

Richard J Martin, Avrog A Fanaroff, Michelle C Walsh.Neonatal perinatal medicine.9th ed. United
states:Elsevier;2011.p.794.

Kurian Anil Kuruvilla, Swati Pillai, Mary Jesudasan, Aln kumar jana.Bacterial profle of sepsis in a

neonatal unit in South India. Indian pediatrics.1998.vol.35,p.853.

Visser M R,Clinical and  bacteriological profile of neonatal
septisemia.2002.vol39,p.1038.

Kerr M M, Hatchison J H, Mc Vicar J, Givan J.The natural history of bacterial colonization of newborn

in a maternity hospital.Scottish medical journal.1976.vol.21,p.111.

Blamer S E, Warton B A.Diet and fecal flora in the newborn:Breast milk and infant formula. Arch.dis.of
childhood.1989.vol.64,p.1672.

Dinesh Kumar Vuppu (2023). Epidemiological and clinical bacteriological study of neonatal sepsis. MAR

Pediatrics, 04 (03).



Dinesh Kumar Vuppu, MAR Pediatrics (2023) 4:3 Page 16 of 18

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

Blaner S E, Scott P H, Warton B A. Diet and fecal flora in the newborn:Casein and whey protein.
Arch.dis.of childhood.1989.vol.64,p.1678.

Finelli L, Livengood J R, Saiman L.Surveillance of pharyngeal colonization:Detection and control of
serious  bacterial illness in low birth weight infants.pediatric infectious disease
journal.1994.vol.13,p.854.

Kliegman, Behrman, Jenson, Stantson. Nelson text book of pediatrics.18th ed.New
Delhi:Elseiver;2008.p.800.

Mc Carthy A E, Victor G, Toye B. Risk factors for acquiring ampicillin resistant enterococci and clinical

outcome in a Canadian tertiary care hospital.Journal of clinical microbiology.1994.vol.32,p.2671.
Klaus Fanaroff. Care of the high risk neonate.3rd ed.Philadelphia: Ardmose medical books; 2001.p.366.

Fleer A, Sanders R C, Visser M R et al. Septicemia due to coagulase negative staphylococcus in neonatal
intensive care unit: clinical and bacteriological features and contaminated fluids as a sourse of infection.

Pediatric infectious disease.1983.vol. 2,p.426.

De champs C, Franchineau P, Gourgand J M,Sirot J. Clinical and bacteriological survey after change in
aminoglycoside to control an epidemic of Enterobactor cloacae. Journal of hospital
infection.1994.vol.28,p.219.

Stark V, Harrison S P. Staphylococcus aureus colonization of newborn in a Darlington hospital.Journal
of hospital infection.1992.vol.21,p.205.

Stoll R J, Hanson R, Fanaff A A. Late onset sepsis in very low birth neonate: the experience of neonatal
research network.pediatrics.2002.vol.110,p.285.

Makhoul I R, Sujov P, Smolkin T. Epidemiologic, clinical and bacteriologic characteristics of late onset

sepsis among very low birth weight infants in Israel:a national survey.pediatrics.2002.vol.109,p.34.

John P Cloharty, Eric C Eicheenwald, Ann R Stark. Manual of neonatal care. 6th ed.New Delhi: Wolters
klauwer Pvt.Ltd;2010.p.275.

G P Mandal, Maya Raghavan, B Vishnu Bhat, S Srinivasan. Neonatal septicemia among inborn and

outborn babies in a referral hospital. Indian journal of pediatrics.1991. vol. 58,p.529.

Dinesh Kumar Vuppu (2023). Epidemiological and clinical bacteriological study of neonatal sepsis. MAR

Pediatrics, 04 (03).



Dinesh Kumar Vuppu, MAR Pediatrics (2023) 4:3 Page 17 of 18

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

G .P. Mandal, Maya Raghavan, B.Vishnu Bhat, S.Srinivasan. Neonatal septicemia among inborn and

outborn babies in a referral hospital. Indian journal of pediatrics.1991.vol.58,p.530.

Hill H R. Biochemical, structural and functional abnormalities of polymorphonuclear leukocytes in a

neonate.Pediatric research.1987.vol.22,p.375.

Christenson K L, Christenson P. IgG subclass and neonatal infection with group B streptococcal

infection.Monographs in allergy.1988.vol.88,p.138.
Ramigton Klein.Infectious disease of the fetus.7thed.United states of America:Elsevier;2011.p.81.

C A Davis, E H Vallota, J Foristal. Serum complement levels in infancy: age related changes.Pediatric
research.1979. vol. 13,p.1043.

G Jawaheer, T J Neel, N J Shaw. Blood culture volume and detection of coagulase negative

staphylococcus septicemia in neonate.Arch dis.of childhood.1997.vol. 76,p.57.

I M Glastone et al. A 10 year review of neonatal sepsis and comparison with previous 50 years

experience.Pediatric infectious disease. journal1990. Vol. 9,p.819.

JOlley A E. The value of surveillance of cultures in neonatal internsive care unit. Journal of hospital
infection.1993.vol.25,p.153.

Manroe et al. The neonatal blood count in health and disease. Journal of pediatrics.1979.vol.95,p.89.

Mouzino A et al. Revised reference rages for circulatory neutrophils in very low birth weight
infants.Pediatrics.1994.vol.94,p.76.

Mathers N J, Pohlandt F. Diagnostic audit of CRP in neonatal infection. European journal of
pediatrics.1987.vol.146,p.147.

Randel R C, Kearns D B, Nespeca M P, Scher C A, Swayer M H. VVocal cord paralysis as a presesntation

of intrauterine infection with varicella zoster. Pediatrics.1996.vol.97,p.127.

Wagle S, Granang A, Kohan R, Evans S F. CRP as a diagnostic tool in very immature babies.Journal of
child health.1994. vol.30,p.40.

Philip AGS(Editorial).Acute phase proteins in neonatal infection. J Pediatr 1985.vol.105,p.940-942 .

Baltimore R S. Neonatal nosocomial infection. Semin perinatal.1993.vol.22,p.26.

Dinesh Kumar Vuppu (2023). Epidemiological and clinical bacteriological study of neonatal sepsis. MAR

Pediatrics, 04 (03).



Dinesh Kumar Vuppu, MAR Pediatrics (2023) 4:3 Page 18 of 18

45. Sarff L D, Platt L H, McCracken G H. Cerebrospinal fluid evaluation in neonates: comparison of high
risk neonates with and without mengitis. J Pediatr. 1976. Vol 88, p.473.

46. Fjaertoft G, Hakanssen L, Ewald P et al. Neutrophil CD11b expression as a diagnosis marker of early

onset sepsis. Pediatrics 1998.vol.42,p.451.

47. Kennen C, Overturf G, Bessman S, Sierra et al. Granulocyte colony stimulating factor as a marker of

bacterial infection in neonatePediatrics. 1996.vol.28, p.769.

48. Buck C, Dundschn G, Gallat S.et al. Interleukin 6 as a sensitive parameter for early diagnosis of neonatal
sepsis. Pediatrics.1994.vol.54,p.58.

49. Sarff L D, Platt L H, Mc Crcken G H.CSF evaluation in neonate : comparison of high risk neonates with
and without meningitis. Journal of pediatrics.1976.vol.88,p.473

Dinesh Kumar Vuppu (2023). Epidemiological and clinical bacteriological study of neonatal sepsis. MAR
Pediatrics, 04 (03).



