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ABSTRACT 

 

INTRODUCTION:The present study was conductedto determine the clinical 

spectrum of gram-negative neonatal septicemia including the clinical features, signs 

and symptoms in a tertiary care hospital and to determine the lab parameters most 

consistent with gram negative sepsis. 

METHODS: Present study was a prospective observational study conducted on 128 

neonates diagnosed with sepsis.  

RESULTS:82 (59.4%) were girl child and the rest 46 (40.6%) were boy babies in the 

study. 

75 (58.5%) were diagnosed with early sepsis and (41.5%) late onset of 

sepsis.Incidence of early preterm were high with the incidence of 66 (47.8%). Higher 

number of the neonates: 72 (52.2%) weighed between 1.5 to 2.5 kg.Respiratory 

distress was the commonest symptoms.32 (23.2%) had preterm rupture of membranes 

followed by 26 (18.8%) mothers had developed UTI. Incidence of neonates born by 

LSCS was 88 (63.8%) of the study population.50 (72.5%) neonates were put of 

continuous positive airway pressure (CPAP). ET tube insertion was required in 32 

(46.4%) and the 10 (14.5%), resuscitation.Incidence of gram-negative organism 

yielded was 92.8%. Of which klebsiella pneumonia was the highly predominant 

organism grown on culture, accounting for about 80 (58%) of the neonates. 18 (13%) 

and 14 (10.1%) had shown Acinetobacter and Ecoli respectively.We did not observe 

any specific association between these inflammatory markers and the type of 

organism. 

CONCLUSION: Neonatal Sepsis due to Gram negative organisms was the highest 

among our demographic area with the incidence of gram-negative organism yielded 



xi 

 

was 92.8%. Of which klebsiella pneumonia being highly predominant organism 

grown on culture, accounting for about 80 (58%) of the neonates. 

KEY WORDS: Neonatal sepsis, Gram positive organism, EOS, LOS. 
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INTRODUCTION 

Sepsis is defined as “systemic inflammatory response syndrome (SIRS) caused by 

infection”. This has been one of the leading causes of mortality and morbidity among 

neonates and children worldwide.  

Neonatal sepsis is a major cause of mortality and morbidity, accounting for 

approximately 22% of global annual neonatal deaths. Improvements in neonatal 

mortality over the last 30 years have occurred at a slower rate than those observed for 

post-neonatal mortality, and the neonatal period contributes greater than 40% of all 

mortality in children under 5 years of age. The Sustainable Development Goals 

(SDGs) target a reduction of neonatal mortality in all countries to less than 12 deaths 

per 1,000 live births by 2030.1 

There is significant variation in the reported incidence of neonatal sepsis worldwide, 

with a paucity of data particularly from low-income countries. In high- and middle-

income countries, it has been estimated that neonatal sepsis occurs in 2,200 neonates 

per 100,000 live births, equating to 3 million cases of neonatal sepsis annually, with a 

mortality rate of 11% to 19%. 

The incidence of neonatal sepsis in middle-income countries such as India has been 

reported to be up to 40 times higher than in high-income countries. 2 

Neonatal sepsis is historically categorised as either early-onset sepsis (EOS) or late-

onset sepsis (LOS), with EOS variably defined as sepsis within 72 hours or up to 7 

days of birth. EOS is traditionally thought to be caused by organisms such as group B 

streptococcus and enteric Gram-negative bacteria, acquired peripartum from the 

maternal genital tract. LOS, on the other hand, is considered to arise due to the 

acquisition of pathogens during hospitalisation, with very low birth weight and early 

gestational age being strong risk factors.3  

There has been a worldwide increase in the prevalence of Gram-negative neonatal 

sepsis, with an alarming upward trend in multidrug-resistant (MDR) infections.4 It has 

been estimated that globally 214,000 neonatal sepsis deaths are attributable to 

resistant pathogens each year. Access to antimicrobials remains a significant barrier 

for many neonates and children in LMICs and has resulted in an increase in neonatal 

mortality.5 



2 

 

Also, Indian studies have reported that 20% of neonates develop sepsis and 

approximately 1% die of sepsis related causes. According to the data obtained by 

National Perinatal Database (NNPD) 2002-03, the incidence of neonatal septicemia 

has been reported to be 30/1000 live births. Whereas the specific gram-negative 

organism identified varies widely.5,6 

Hence, there is need for early diagnosis and appropriate therapy of septicemia is of 

utmost importance to prevent morbidity and mortality.  

So, the present study had attempted to analyse the clinical spectrum of such gram-

negative organisms causing neonatal sepsis. 

 

 

AIM AND OBJECTIVES 

Primary: To determine the clinical spectrum of gram-negative neonatal septicemia 

including the clinical features, signs and symptoms in a tertiary care hospital.  

Secondary: To determine the lab parameters most consistent with gram negative 

sepsis. 

 

 

REVIEW OF LITERATURE 

Neonatal sepsis is a diagnosis made in infants less than 28 days of life and consists of 

a clinical syndrome that may include systemic signs of infection, circulatory shock, 

and multisystem organ failure.  

Neonatal sepsis may be divided into two types:  

 Early-onset neonatal sepsis (EONS)  

 Late-onset neonatal sepsis (LONS).  

EONS is typically described as infection and sepsis occurring within the first 24 hours 

to first week of life.  

LONS has been labelled as after 24 hours or after the first week of life, up to 28 days 

or 1 month.7 

Definition of these still varies based on the evidences; 

EONS and LONS, but most categorize EONS as within the first 72 hours of life and 

LONS as after this time period up to 28 days. Some have proposed the need to create 
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a unified definition worldwide to further develop accuracy in the diagnosis and 

treatment of EONS and LONS.8 

 

MOST COMMON ETIOLOGIES 

- Early-onset sepsis (EOS) is generally caused by the transmission of pathogens 

from the female genitourinary system to the new born or the foetus. These 

pathogens can ascend the vagina, the cervix, and the uterus, and can also infect 

the amniotic fluid. Neonates can also become infected in utero or during 

delivery as they pass through the vaginal canal. Typical bacterial pathogens 

for EOS include Group B streptococcus (GBS), Escherichia coli, coagulase-

negative Staphylococcus, Haemophilus influenza, and Listeria 

monocytogenes. Maternal factors that increase the risk of neonatal sepsis 

include chorioamnionitis, GBS colonization, delivery before 37 weeks, and 

prolonged rupture of membranes greater than 18 hours.9 

- Late-onset sepsis (LOS) usually occurs via the transmission of pathogens from 

the surrounding environment after delivery, such as contact from healthcare 

workers or caregivers. A percentage of LOS may also be caused by a late 

manifestation of vertically transmitted infection. Infants requiring 

intravascular catheter insertion, or other invasive procedures that disrupt the 

mucosa, are at increased risk for developing LOS.  

Preterm neonates are at higher risk for sepsis/infection than term neonates. The 

increased susceptibility for infections seen in preterm neonates is mainly due to:  

 Deficient immune system, mainly due to decreased IgG antibodies and 

incompetent opsonization and complement activation 

 Comprised innate immune system, caused primarily by the immature epithelial 

barrier 

 The increased need for invasive devices such as vascular access, endotracheal 

tube, feeding tubes and urinary tract catheters due to associated severe 

illnesses.8,9 

Table 1: RISK FACTORS OF NEONATAL SEPSIS9 
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Maternal causes - Maternal infection 

- Premature rupture of membranes 

- Prolonged labour 

- Instrumental delivery 

- Home delivery 

- Lack of pre natal care 

- Maternal habitual history such as smoking and 

alcoholism 

- Pre existing disease conditions 

Neonatal factors - Low birth weight 

- Preterm birth 

- Meconium aspiration 

- Low APGAR at birth 

- Pallor 

- Intraventricular haemorrhage 

- Other inborn errors 

- Respiratory complications at birth 

- Mechanical ventilation for respiration at the time of 

birth 

- Any invasive medical procedures 

 

PATHOPHYSIOLOGY 

The neonatal adaptive immune system lacks the capacity to support a robust response 

to infection. The adaptive immune response in neonates differs dramatically from that 

of children and adults. Neonatal T cells have been categorized as being both anti-
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inflammatory and tolerogenic, a functional phenotype that appears to be programmed 

into the hematopoietic stem cell (HSC) development of neonates.  

Mold and colleagues have shown that different populations of HSCs are active at 

various stages of development, and neonates possess HSCs whose T cell lineage is 

biased toward tolerance.10,11 

This premise is also consistent with the findings of Elahi who demonstrated that 

immature erythroid populations (CD71+) found in neonates are immunosuppressive 

and concluded that these cells increase the risk of infection. However, Wynn et al. 

demonstrated that CD71+ erythroid cell depletion, adoptive transfer of CD71+ cells, or 

both (depletion followed by adoptive transfer) had no impact on murine neonatal 

polymicrobial sepsis survival, and CD71+ cells in human neonates were revealed to be 

enucleated reticulocytes.12 
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Figure 1: Cells involved in neonatal immunity 

 

Because an adaptive immune response favours tolerance and contributes little to host 

protective immunity, the neonate predominantly relies on an immature innate 
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immunity. These deficiencies are linked to the developmental age of the neonate and 

place the preterm infant at the greatest risk of developing sepsis. 

Despite a significant dependence upon innate immunity, neonates have an 

underdeveloped innate response to infection including decreased cytokine production 

and reduced neutrophil and dendritic cell function as compared to adults, which 

further increases the risk of developing bacterial, fungal and viral infections.13,14 

Hence, to summarise, the immature immune system is the major contributing factor 

for increased neonatal susceptibility to sepsis. The immature function of 

polymorphonuclear neutrophils, macrophages, and T lymphocytes makes these cells 

incapable of carrying out a complete inflammatory response in neonates. Furthermore, 

neonates have a limited number of immunoglobulins at birth and cannot generate a 

quantitative and/or qualitative adequate mounting response against infectious agents. 

The insufficient time that premature has in the uterus decrease the transfer of immune 

globulins to the fetus. This deficiency in immunoglobulins makes premature infants at 

much higher risk for sepsis when compared to term infants.14 

 

SIGNS AND SYMPTOMS OF NEONATAL SEPSIS 

Signs and symptoms of neonatal sepsis can range from nonspecific or vague 

symptoms to hemodynamic collapse. 9,15 

Early symptoms may include; 

Irritability, lethargy, or poor feeding. Others may quickly develop respiratory distress, 

fever, hypothermia or hypotension with poor perfusion and shock. Sometimes the 

diagnosis may only be suspected on the basis of laboratory findings, which will be 

specific for few conditions such as the hyperglycemia or hypoglycaemia, acidosis or 

hyperbilirubinemia.  

Prematurity and very low birth weights are also important risk factors to consider. 

Maternal factors that put neonates at risk of early-onset sepsis include GBS status, the 

presence of chorioamnionitis, infant prematurity, or prolonged rupture of membranes. 
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For late-onset infection: Consider whether the patient has indwelling foreign bodies 

such as a central venous catheter or endotracheal tube, is dependent on parenteral 

nutrition, or receives proton-pump inhibitor or histamine-2 blocking therapy. 

EARLY SIGNS9 

The earliest signs of sepsis are often subtle and nonspecific and need a high index of 

suspicion for early diagnosis. Babies with sepsis may present with one or more of the 

following symptoms and signs: 

 Hypothermia or fever (former is more common in low-birth-weight babies)  

 Lethargy, poor cry, refusal to suck 

 Poor perfusion, prolonged capillary refill time 

 Hypotonia, absent neonatal reflexes 

 Bradycardia 

 Tachycardia 

 Respiratory distress, apnoea and gasping respiration 

 Hypoglycaemia, hyperglycemia 

 Metabolic acidosis 

SPECIFIC FEATURES 

Central nervous system (CNS): Bulging anterior fontanelle, blank look, high-pitched 

cry, excess irritability, not arousable, comatose, seizures, neck retraction. Presence of 

these features should raise a clinical suspicion of meningitis 9,16 

Cardiac: Hypotension, poor perfusion, shock  

Gastrointestinal: Feed intolerance, vomiting, diarrhea, abdominal distension, 

paralytic ileus, necrotizing enterocolitis (NEC).  

Hepatic: Hepatomegaly, direct hyperbilirubinemia (especially with UTI)  

Renal: Acute renal failure  

Haematological: Bleeding, petechiae, purpura  
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Skin changes: Multiple pustules, abscess, sclerema, mottling, umbilical redness and 

discharge. 

 

SEPTIC SCREENING17 

- All new born babies suspected to have neonatal sepsis should have a septic 

screen to corroborate the diagnosis of sepsis. However, if there is a strong 

clinical suspicion of sepsis, the decision to start antibiotics need not be 

conditional to a sepsis screen.  

- Presence of any factor in neonates at risk of early onset sepsis should have a 

septic screen to decide antibiotic therapy. The various components of the 

septic screen include total leukocyte count, absolute neutrophil count, 

immature to total neutrophil ratio, micro-erythrocyte sedimentation rate and C 

reactive protein.18 

- The absolute neutrophil count varies considerably in the immediate neonatal 

period and normal reference ranges should be monitored with standard 

laboratory values. The lower limit for normal total neutrophil counts in the 

new born begins at 1800/mm2, rises to 7200/mm2 at 12 hours of age and then 

declines and persists at 1800/mm2 after 72 hours of age. The ratio of immature 

to total neutrophils (I/T ratio) is ≤0.16 at birth and declines to a peak value of 

0.12 after 72 hours of age.19,20 

- Presence of two abnormal parameters in a screen is associated with a 

sensitivity of 93-100%, specificity of 83%, positive and negative predictive 

values of 27% and 100% respectively in detecting sepsis. Hence, if two 

parameters are abnormal, it should be considered as a positive septic screen 

and it is reasonable to start antibiotic therapy. If a septic screen is negative in 

the presence of strong clinical suspicion, it should be repeated within 12 hours.  

19-21 

- For early onset sepsis, it is better to document the polymorphs in the neonatal 

gastric aspirate at birth serves as a marker of the condition, chorioamnionitis 

and it might be taken as one of the diagnostic parameters of sepsis screen.20,22 
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EVALUATION OF NEONATAL SEPSIS 

- One of the important factors is evaluation of the specific risk factors by taking 

the history by enquiring for the following details; 

MATERNAL INFECTION DURING GESTATION OR AT PARTURITION: 23 

 Urinary tract infection  

 Chorioamnionitis  

 Maternal colonization with group B streptococci 

 N. gonorrhoeae, herpes simplex  

 Gestational age/birthweight  

 Multiple birth  

 Duration of membrane rupture  

 Complicated delivery  

 Fetal distress 

 Location at onset: hospital or community acquired 

 Medical intervention: Vascular access Endotracheal intubation 

Parenteral nutrition Surgery 

 

EVIDENCE OF OTHER DISEASES19,24 

 Congenital malformations such as heart disease, neural tube defect 

 Respiratory tract disease like respiratory distress syndrome, aspiration 

 Necrotizing enterocolitis  

 Metabolic disease such as galactosemia 

EVIDENCE OF FOCAL OR SYSTEMIC DISEASE 24 

 General appearance 
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 Neurologic status  

 Abnormal vital signs  

 Organ system disease  

 Feeding, stools, urine output, extremity movement 

CSF ANALYSIS MIGHT REVEAL:25,26 

Since clinical features of sepsis and meningitis are non-specific in neonates, it is 

likely that meningitis might be present without any specific symptomatology also 

with sepsis.  

Morbidity due to sepsis is involved with a delayed or a missed diagnosis of meningitis 

probably justifies the extra precaution of performing lumbar punctures in patients 

suspected of neonatal sepsis.  

- In the situations of early onset sepsis, lumbar puncture is indicated when the 

neonate is observed with either a positive blood culture or presence of clinical 

picture of septicemia. Better to avoid lumber puncture, if the antibiotics have 

been started solely due to the presence of risk factors only and it affects the 

analysis. 

- Whereas in situations of late onset sepsis, a lumbar puncture should be done in 

all infants with signs and symptoms prior administrating the antibiotics. The 

lumbar puncture should be postponed if the neonate is critically sick and 

hemodynamically unstable.  

- However, it must be considered once the clinical condition stabilizes. The 

cerebrospinal fluid characteristics are unique among the new born period and 

those with normal values. 

 Elevated protein level 

 Elevated WBC 

 Positive cultures 

 Decreased glucose concentration 

 Positive PCR 



12 

 

RADIOLOGICAL EVALUATION27 

A chest x-ray should be considered in the presence of respiratory distress or apnoea. 

An abdominal x-ray is indicated in the presence of abdominal signs and/ or suspicion 

of necrotizing enterocolitis (NEC). An ultrasound head and CT scan should be done in 

all patients diagnosed to have meningitis. 

BLOOD INVEATIGATIONS20,22 

- Complete blood count (CBC) with differential and C-reactive protein (CRP) 

are also important lab tests to obtain and are often collected on a serial basis. 

These indices are poor at identifying neonatal sepsis but are better used for 

ruling it out. 

- Neutropenia has better specificity than neutrophilia as a marker of neonatal 

sepsis. Elevated immature to total neutrophil (I/T) ratio of more than 0.27 has 

a very high negative predictive accuracy (99%) but an inadequate positive 

predictive value (25%) as it may be elevated in up to 50% of uninfected 

infants.  

- These counts may be falsely elevated, especially after birth. It is better to 

perform CBC 6 to 12 hours to avoid the normal physiological CBC 

parameters' changes seen immediately after delivery 

- CRP: CRP levels will be rising within 6 to 8 hours of infectious episode in 

neonates and the peak will be attained at about 24 hours. Persistently normal 

CRP levels provide strong evidence against bacterial sepsis. This good 

correlation can be used to support the clinical judgment of stopping antibiotics 

in an otherwise well-appearing neonate. 28 

- Other inflammatory markers such as procalcitonin, haptoglobin, and 

cytokines, can also be obtained to support the diagnosis or evaluate treatment 

efficacy. 20,29 

BACTERIAL AND FUNGAL ETIOLOGY 

- Bacterial and fungal infections are diagnosed by isolating the etiologic agent 

from a normally sterile body site such as blood, CSF, urine and even the joint 

fluid. Obtaining 2 blood culture specimens by venepuncture from different 
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sites avoids confusion caused by skin contamination and increases the 

likelihood of bacterial detection.  

- Samples for blood culture should be obtained from an umbilical catheter only 

at the time of initial insertion. A peripheral venous sample should also be 

obtained when blood is drawn for culture from central venous catheters or 

from peripherally inserted central catheters (PICC lines). 30 

- Although blood cultures are usually the basis for a diagnosis of bacterial 

infection, the bacteremia phase of the illness may be missed by poor timing of 

cultures or inadequate blood volume sampled.  

- Matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass 

spectrometry may assist with early identification of pathogens from blood 

cultures, optimizing empirical antibiotic therapy in the setting of bloodstream 

infections. This emerging technique is superior to immunological methods of 

detection and more rapid than culture, especially of slow-growing 

organisms.31 

- Documentation of a positive blood culture result is the first diagnostic 

criterion that must be met for sepsis. 

GRAM STAINING AND THE ORGANISM INTERPRETATION 

The Gram staining is one of the most crucial staining techniques in microbiology. It 

gets its name from the Danish bacteriologist Hans Christian Gram who first 

introduced it in 1882, mainly to identify organisms causing pneumonia.32 

Specimen for gram staining 

Various clinical specimens can be used to perform Gram staining. Some of the 

commonly used specimens are sputum, blood, cerebrospinal fluid, ascitic fluid, 

synovial fluid, pleural fluid, and urine, etc. Swabs from nostrils, throat, rectum, 

wound and cervix and other mucosal layers can also be used. The collection of 

specimens should always be in sterile containers.32 

Common Gram-positive organisms obtained on the culture are:  

 Cocci: Staphylococcus species, and Streptococcus species 
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 Bacilli: Corynebacterium species, Clostridium species, and Listeria species 

Gram-negative bacteria (GNB) are among the world's most significant public health 

problems due to their high resistance to antibiotics. These microorganisms have 

significant clinical importance in hospitals because they often require patients to be in 

the intensive care unit (ICU), and patients are at high risk of morbidity and mortality.  

Two large groups, Enterobacteriaceae and the non-fermenters, are responsible for 

most clinical isolates; nevertheless, other clinically pertinent gram-negative organisms 

exist, including Neisseria, Haemophilus spp., Helicobacter pylori, and Chlamydia 

trachomatis. This activity reviews the evaluation of gram-negative bacteria and the 

interprofessional team's role in managing patients with this condition. 

Enterobacteriaceae   

- Enterobacteriaceae are a heterogeneous group widely dispersed in nature. 

They account for about 80% of gram-negative isolates with a myriad of 

disease-causing general/species in humans, including urinary tract infections, 

pneumonia, diarrhea, meningitis, sepsis, endotoxic shock, and many others.  

- Species that frequently affect humans 

are Escherichia, Proteus, Enterobacter, Klebsiella, Citrobacter, Yersinia, Shig

ella, and Salmonella, among others. Laboratory characterization is an essential 

component when it comes to microorganisms; therefore, it is imperative to 

expose characteristics of Enterobacteriaceae, which are bacilli, non-

sporulated, have variable motility, grow in the presence and absence of 

oxygen, ferment organisms of glucose, are cytochrome oxidase negative, and 

can reduce nitrate to nitrite 

 

 

Non-Fermenters 

The non-fermenter, gram-negative bacilli (BNF) have a lower frequency of isolation 

when compared to Enterobacteriaceae; however, they are a relevant group since they 

cause severe, fatal infections, especially in the hospital environment. They also cause 

opportunistic diseases in ICU patients who undergo invasive procedures. The main 
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BNF microorganisms that cause human disease are Pseudomonas 

aeruginosa, Acinetobacter aumannii, Burkholderia cepacia, Burkholderia 

pseudomallei, Stenotrophomonas., Alcaligenes, and Moraxella. These stand out for 

being aerobic and non-sporulated; they are incapable of fermenting sugars, using them 

through the oxidative route.32,33 

CULTURE BASED AND NON-CULTURE BASED DIAGNOSTICS FOR 

NEONATAL SEPSIS34 

 

 

 

MANAGEMENT OF NEONATAL SEPSIS34 

Supportive management: 

 Attention should be given to basic supportive care in a sick child. The infant 

should be nursed in a thermo-neutral environment taking care to avoid 

hypothermia/ hyperthermia.  

 Oxygen saturation should be maintained in the normal range and ventilation 

should be initiated as required.  
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 The infant should be regularly monitored for hypoglycaemia/ hyperglycemia. 

Colloids and inotropes should be used for maintaining normal tissue perfusion 

and blood pressure. Enteral feeds should be avoided till the baby is 

hemodynamically stable. Packed cells and fresh frozen plasma should be used 

appropriately for the management of anemia and bleeding diathesis. 

Antimicrobial therapy: 

- There cannot be single recommendations for the use of antibiotic regimen 

among the neonatal sepsis in all settings. The choice of antibiotics depends on 

the prevailing flora responsible for sepsis in the given unit and their 

antimicrobial sensitivity.  

- Antimicrobial agents must be indicated in the below conditions and the type of 

antibiotic should better be chosen based on the culture and sensitivity.34 

 

 

 

 

INDICATIONS FOR THE ANTIMICROBIAL THERAPY 

The indications for starting antibiotics in neonates at risk of early onset sepsis include 

the following:  

(a) Presence of three risk factors for early onset sepsis  

(b) Presence of foul smelling liquor  

(c) Presence of ≥2 antenatal risk factor(s) with a positive septic screen and  

(d) Strong clinical suspicion of sepsis.  

The indications for starting antibiotics in late onset sepsis include (a) positive septic 

screen and/ or (b) strong clinical suspicion of sepsis. 

MANAGEMENT AND PREVENTION OF SEPSIS IN NEONATES34 
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INCIDENCE/ DISEASE BURDEN AND MICROBIOLOGICAL PROFILE 

Milton R et al had recently reported that between Nov 2015 and Feb 2018, the 

incidence of clinically suspected sepsis was 166 per 1000 livebirths, laboratory-

confirmed sepsis was 46.9 per 1000 livebirths, and all-cause mortality was 0·83 

(0·37–2·00) per 1000 neonate-days. Maternal hypertension, previous maternal 

hospitalisation within 12 months, average or higher monthly household income, ward 

size (>11 beds), ward type (neonatal), living in a rural environment, preterm birth, 

perinatal asphyxia, and multiple births were associated with an increased risk of 

clinically suspected sepsis, laboratory-confirmed sepsis, and all-cause mortality. 72.5 

% of laboratory-confirmed sepsis cases occurred within the first 3 days of life. 

Hence, they reported that although the overall incidence has been decreased, the low- 

and middle-income countries are still having the increased cases of neonatal sepsis.35 

 

A retrospective, 21-year analysis: 1998- 2021 on neonatal sepsis by Bang A et al had 

reported that of the total 17,289 live births, 16,339 (94.5%) home visited were 

included. In this cohort, 1069 (65 per 1000 live births) neonates were diagnosed with 

sepsis. The incidence of neonatal sepsis declined from 111 per 1000 live births in 
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1998 to 2001 to 19 per 1000 live births in 2016 to 2019, an 82.9% decrease. The 

incidence of neonatal sepsis had significantly declined for early-onset sepsis, late-

onset sepsis, home births, facility births, preterm neonates and even for full-term 

neonates.36 

Panigrahi P et al found that of 12,622 births, 842 were admitted with suspected 

sepsis of whom 95% were 4–60 days old. Culture confirmed incidence of sepsis was 

6.7/1000 births with 51% Gram negatives (Klebsiella predominating) and 26% Gram 

positives (mostly Staphylococcus aureus). A very high level of resistance to penicillin 

and ampicillin, moderate resistance to cephalosporins, and extremely low resistance to 

Gentamicin and Amikacin was observed.37 

Another clinical study by Murthy S et al had conducted a systematic review, they 

analysed Fifteen studies were included from 11,009 records, of which nine were 

prospective in design. Birthweight and gestational age at delivery were the most 

frequently reported factors. On meta-analyses, it was found that male sex, out born 

neonates, need for artificial ventilation, gestational age <37 weeks and premature 

rupture of membranes emerged as risk factors for neonatal sepsis. Included studies 

scored lowest on exposure assessment and confounding adjustment, which limited 

comparability. Inadequacy and variation in definitions and methodology affected the 

quality of included studies and increased heterogeneity. Hence, they concluded that 

Male neonates, out born admissions, need for artificial ventilation, gestational age <37 

weeks and premature rupture of membranes are risk factors for sepsis among neonates 

in India. 38 

A 5-year retrospective bacteriological profile of neonatal sepsis by Marwah P et al 

had found that out of 22363 live births, 883 were screened for sepsis and 167 

(7.5/1000 live birth) had culture proven sepsis. Of these, 142 (85%) had EOS and 25 

(15%) had LOS. Staphylococcus aureus (47.3%) was commonest isolated organism 

followed by Klebsiella pneumoniae (14.9%) and Acinetobacter (14.9%). EOS was 

caused by S. aureus (50.7%) followed by K. pneumoniae (14.8%) 

and Acinetobacter (12.7%). LOS was caused by S. 

aureus (28%), Acinetobacter (28%), E. coli (16%) and K. pneumoniae (16%).  

EOS constituted majority (85%) of culture-proven cases in our study as we included 

only intramural babies. 39 
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Jatsho J et al conducted a study to determine the incidence of clinical neonatal sepsis 

and evaluate the clinical, bacteriological, and antimicrobial susceptibility profile of 

organisms. They found that incidence of culture positive neonatal sepsis was 19 per 

1000 admissions with a blood culture positivity rate of 14%. 54.5% had culture-

positive early-onset sepsis (EOS). Prematurity, low birth weight and maternal 

intrapartum antibiotics significantly increased risk for culture-positive EOS.  

Prematurity, low birth weight and parental nutrition were significantly associated with 

increased risk of culture-positive late-onset sepsis. A positive screen had sensitivity of 

81.8% and negative predictive value of 87.7%. Gram-negative organisms were most 

commonly isolated (64.6%). Coagulase-negative Staphylococci (31%) were the 

commonest isolate followed by Klebsiella pneumoniae (27%) 

and Acinetobacter (18.8%). Ninety percent of Acinetobacter were carbapenem 

resistant. Gram-negative sepsis had mortality of 88.9%.40 

 

Kumar DVP et al was another similar study, with the observed outcome of probable 

sepsis, 28 (26.2%) had shown bacteria in culture. The majority (94.4%) were of early-

onset sepsis. The predominant organisms were Staphylococcus aureus (10/28) 

and Klebsiella (6/28). 100% of Gram-negative bacilli and 90% 

of Staphylococcus were resistant to Ampicillin. Gentamicin resistance among Gram-

negative bacilli and Staphylococcus was 52.9% and 20%, respectively, while third-

generation cephalosporin resistance was 31.2% and 20%, respectively. Among the 

neonates diagnosed as probable sepsis, idiopathic prematurity (P = 0.007) was found 

to have a statistically significant association with culture-positive sepsis.  

Hence, they stated that the culture positivity rate among the neonates with probable 

sepsis in the current study was 26%. An alarmingly high degree of antibiotic 

resistance observed calls for robust infection control practices and an urgent 

evaluation and development of individual and national antibiotic policies for neonatal 

sepsis.41 

A cohort study by Agarwal et al collaboration with Delhi Neonatal Infection Study 

(DeNIS) had reported that the incidence of total sepsis was 14·3% and of culture-

positive sepsis was 6·2%. Nearly two-thirds of total episodes occurred at or before 72 

h of life.  
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The pathogen mixes in early-onset sepsis did not diff er from that of late-onset sepsis. 

High rates of multidrug resistance were observed in Acinetobacter among 181/222: 

82%, Klebsiella spp (91/169, 54%) and Escherichia coli (52/137, 38%) isolates. 

Methicillin resistance prevailed in 61% (85/140) of coagulase-negative staphylococci 

and 38% (43/114) of Staphylococcus aureus isolates. Nearly a quarter of the deaths 

were attributable to sepsis. The population attributable risks of mortality were 8·6% in 

culture-negative sepsis, 15·7% in culture-positive sepsis by multi drug resistant 

organisms, and 12·0% in culture-positive sepsis by non-multidrug-resistant 

organisms.42 

Another south Indian study by Zakariya BP et al had included 120 clinically 

suspected and positive screening test obtained. 41.6% (50 of 120) were culture-proven 

cases of neonatal sepsis. Klebsiella pneumoniae was isolated from 66% of culture 

positive cases followed by Coagulase-negative staphylococci in 12% of 

cases. Klebsiella pneumoniae was resistant to most of the antibiotics tested except 

amikacin and meropenem. Of the total 33 Klebsiella pneumoniae isolates, 16 (32.0%) 

were ESBL producers. The prevalence of ESBL producing Klebsiella 

pneumoniae during two-month outbreak and rest of the study period was 83.3% and 

20% respectively (P value 0.0010).43 

 

 

MATERIALS AND METHODOLOGY 

The present study was a hospital-based descriptive study conducted at SRI 

DHARMASTHALA MANJUNATHESHWARA COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL (SDMCMSH), DHARWAD. Study was conducted in 

Department of Paediatrics and data included were the term infants delivered by 

vaginal or caesarean delivery in SDM College of Medical Sciences& Hospital, 

Dharwad. 

Study was conducted over a period of 18 months. 

Study Participants 

Inclusion Criteria  

All intramural babies delivered by vaginal/ caesarean section admitted in NICU, 

including term and preterm infants (>24 weeks of gestation) admitted in NICU from 

June 2021 to June 2022 with signs/ symptoms/ risk factors for neonatal sepsis. 
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Exclusion Criteria  

• Gestational age 28 days  

• Hypoxic Ischemic Encephalopathy stage III  

• Neonates with surgical intervention  

• Baby with severe life-threatening congenital anomalies  

• Unwilling/ Non-consenting babies  

• Extramural babies  

• Babies already on antibiotic therapy 

Sample size: 128 neonates satisfying the inclusion and exclusion criteria were taken 

as cases for study of clinical spectrum of disease in gram negative septicemia.  

Sample procedure: All relevant data were collected in predesigned proforma after 

obtaining informed consent. 

Study was conducted prospectively in babies admitted to NICU from first June 2021- 

June 2022. Those with signs of sepsis or with risk factors for sepsis were identified 

and included in study. Data was collected using a proforma. Demographic details, pas 

and pregnancy related history was taken by conducting the face-to-face interview of 

the mother. 

All neonates were subjected for the investigations including CBC with Platelet, 

Calcium- total and ionized, CXR, Blood culture sensitivity and CRP, IT ratio and 

micro ESR were done for all cases. CSF study and cultures of urine, surface swab, 

tracheal aspirate were done only in selected cases.  

The blood, urinary and CSF samples collected in aseptic container and were labelled 

and had forwarded to the department of microbiology for culture growth and 

sensitivity. All the reports were obtained after 72 hours as per their instructions. 

The collected demographic, clinical and laboratory outcomes were tabulated in MS 

EXCEL then analysed. 

STATISTICAL 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 is considered as significant. 
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RESULTS 

Table 2: Gender of the child 

Gender N % 

Girl 82 
59.4% 

Boy 46 
40.6% 

Total 128 
 

p <0.01 

Out of 128 neonates included in the study, 82 (59.4%) were girl child and the rest 46 

(40.6%) were boy babies in the study. 

 

Graph 1: Distribution of gender of the neonates 

 

 

Table 3: Inborn status of the neonate 

59%

41%
Girl

Boy
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Status N % 

In born 128 100% 

Out born -- -- 

All the neonates included in the study were in born deliveries. 

Table 4: Gestational age of the mother 

Gestation age N % 

EPT 66 47.8% 

ExPT 8 5.8% 

LPT 36 26.1% 

Term 28 20.3% 

 

 

Graph 2: Onset of the sepsis in days 

 

Table 5: Distribution of onset of Sepsis 
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Onset of sepsis N % 

EONS < 72 hours 75 58.5% 

LONS >72 hours 53 41.5% 

Of all the cases, 75 (58.5%) were early onset of sepsis and the rest 53 (41.5%) were 

late onset of sepsis cases. 

 

Graph 3: Distribution of Onset of sepsis 

 

Table 6: Distribution of symptoms 

Symptom N % 

Respiratory distress 98 71.0% 

Shock 70 50.7% 

Bleeding manifestation 60 43.5% 

Apnea 50 36.2% 

Lethargy 48 42.0% 

59%

42%

EONS < 72 hours LONS >72 hours
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Poor feeding  46 33.3% 

Abdominal distension 38 27.5% 

Hyperthermia 18 13.0% 

Hypothermia 16 11.6% 

Out of 120 cases, 98 (71%) neonates had respiratory distress, followed by 70 (50.7%) 

in shock. 60 (43.5%) had bleeding manifestation. 50 (36.2%) had apnoea. 48 (42%), 

46 (33.3%), 38 (27.5%), 18 (13%) and 16 (11.6%) had lethargy, poor feeding, 

abdominal distension, hyperthermia and hypothermia respectively. 

 

Graph 4: Distribution of symptoms of neonatal sepsis 

Table 7: Distribution of Need for assisted breathing 

Factor N % 

Resuscitation 10 7.8 

Required ET tube insertion 32 25 

Patients on CPAP 50 39.1 

 

11.6%

13.0%

36.2%

43.5%

50.7%

71.0%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%

Hypothermia

Hyperthermia

Apnea

Bleeding manifestation

Shock

Respiratory distress



26 

 

50 (72.5%) of the neonates had required CPAP followed by 32 (25%) had required 

ET tube intubation. 10 (7.8%) neonates had required resuscitation. Overall, 92 out of 

128 neonates had required assisted ventilation and the rest did not. 

 

Graph 5: Distribution of Need for assisted breathing 

 

 

 

Table 8: Distribution of Requirement of UVC 

UVC N % 

Yes 74 53.6% 

No 64 46.4% 

p 0.53, Not significant 

Umbilical venous catheter was administered among 74 (53.6%) and 64 (46.4%) did 

not. 
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Graph 6: Distribution of Requirement of UVC 

Table 9: Distribution of birth weight 

Birth weight N % 

<1.5 kg 50 36.2% 

1.5 to 2.5 kg 72 52.2% 

>2.5 kg 16 11.6% 

Average birth weight 1.79±0.49, p 0.16, not significant 

Average birth weight of the neonates was 1.79±0.49 kg. Out of 128 neonates, 72 

(52.2%) were weighing between 1.5 to 2.5 kg and 50 (36.2%) were weighing less than 

1.5 kg. The rest 16 (11.6%) were weighing more than 2.5kg. 

53.60%

46.40%

Yes No
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Graph 7: Distribution of birth weight 

Table 10: Distribution of maternal risk factors 

Symptoms N % 

PROM 32 23.2% 

Fever 12 8.7% 

Maternal UTI 26 18.8% 

Mothers on IV cannulation 128 100.0% 

On analysing the maternal risk factors, 32 (23.2%) of them had pre mature rupture of 

membranes. 26 (18.8%) and 12 (18.7%) had maternal UTI and fever respectively. All 

the mothers had required IV cannulation for the drug administration. 
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Graph 8: Distribution of maternal risk factors 

Table 11: Mode of delivery 

Mode of delivery N % 

LSCS 88 63.8% 

FTVD 10 7.2% 

PTVD 40 29.0% 

p 0.03, LSCS significant association with sepsis 

Out of 128 pregnant women, 88 (63.8%) were taken for LSCS followed by 40 (29%) 

had pre term normal vaginal delivery and the rest 10 (7.2%) had full term normal 

vaginal delivery. The comparison between LSCS and the other two modes were 

significant difference. 
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Graph 9: Distribution of mode of delivery 

Table 12: Sample collected 

Sample N % 

Blood 118 92.8% 

Blood and CSF 6 4.3% 

CSF 4 2.9% 

p <0.001, significant 

For 118 the patients, we had collected blood samples for culture sensitivity. For three 

neonates and four neonates, we had been collected Blood+ CSF and CSF only 

respectively.  

 

 

 

 

Table 13: Organisms found 

63.80%7.20%

29.00%

LSCS FTVD PTVD
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Organism N % 

KLEBSIELLA PNEUMONIAE 80 58.0% 

ACINETOBACTER 18 13.0% 

E COLI 14 10.1% 

ENTEROCOCCUS 10 7.2% 

ENTEROBACTER CLOAECAE 4 2.9% 

KLEBSIELLA PNEUMONIAE/ 

ACINETOBACTER 

4 

1.4% 

ACINETOBACTER / ECOLI 2 1.4% 

ACINETOBACTER BAUMANII 2 1.4% 

CITROBACTER FREUNDII 2 1.4% 

MDR ACINETOBACTER BAUMANII 2 1.4% 

NFGNB/ KLEBSIELLA 

PNEUMONIAE 

2 

1.4% 

p <0.001, Klebsiella was significantly higher 

Enterococcus was the only gram-positive organism grown with the incidence of 10 

(7.2%) of the culture. Incidence of gram-negative organism yielded was 92.8%. Of 

which klebsiella pneumonia was the highly predominant organism grown on culture, 

accounting for about 80 (58%) of the neonates. 18 (13%) and 14 (10.1%) had shown 

Acinetobacter and Ecoli respectively. Enterobacter Cloacae was 4 (2.9%) of the 

grown organisms. 2 (1.4%) each were observed to be grown klebsiella pneumoniae+ 

Acinetobacter, MDR Acinetobacter, non- fermenting gram negative bacilli + 

klebsiella. 
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Graph 10: Distribution of organisms 

Table 14: Distribution of CSF examination findings 

CSF analysis outcome N=10 % 

Suggestive of meningitis 8 80% 

Out of 10 CSF samples examined, 8 (80%) of them suggested of meningitis. 

Table 15: Duration of hospital stay 

Number of days N % 

< 7  14 10.1% 

7 to 14  38 27.5% 

15 to 21 28 20.3% 

22 to 28 36 26.1% 

>28 days 22 15.9% 
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Majority of our study samples were admitted for 27.5% (38/128) for 7 to 14 days 

followed by 36 (26.1%) of them were admitted for 22 to 28 days.  

 

Graph 11: Distribution of duration of hospital stay 

Table 16: Distribution of neonatal Outcome  

Outcome N % 

DAMA 12 8.7% 

Discharged 82 59.4% 

Death 44 31.9% 

We found that 41 (59.4%) babies were recovered and discharged. 22 (31.9%) was the 

observed mortality. The rest 6 (8.7%) were discharged against medical advice.  
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Graph 12: Distribution of neonatal outcome 

Table 17: Average blood parameters 

Parameter Average value 

Total count 11244.46±6210.27 

ANC 1819±961 

N/L ratio 74.33±52.1/ 33.81±28.35 

Platelets 0.98±0.9 

CRP 88.4±55.38 

I/T RATIO 0.24±0.8 

TOXIC GRANULES  POSITIVE IN 72 OF 128 SAMPLES 

 

On analysing the blood parameters, we found that the average total count was 

11244.46±6210.27 cells/cumm, N/L ratio was 74.33±52.1/ 33.81±28.35, the ratio of 

almost 2:1, ANC was 1819±961, I/T ratio was of about 0.24±0.8 and the average 

9%

59%

32%

DAMA

Discharged

Death



35 

 

platelets were 0.98±0.9 and CRP was 88.4±55.38 mg/dl. Toxic granules were positive 

in 72 out of 128 samples.  

ORGANISM SPECIFIC LAB PARAMETERS: 

1) KLEBSIELLA PNEUMONIAE  

Parameter Average value 

Total count 8046.58±1269.00 

ANC 1119±61.50 

N/L ratio 29.73±32.1/ 71.84±9.35 

Platelets 0.34±0.31 

CRP 124.4±89.37 

I/T RATIO 0.32±0.4 

TOXIC GRANULES  POSITIVE IN 49 OF 80 SAMPLES 

 

2) ACINETOBACTER  

Parameter Average value 

Total count 10045.12±1984.62 

ANC 894±540.92 

N/L ratio 12.65±13.1/ 87.35±29.28 

Platelets 0.76±0.4 

CRP 34±16.48 

I/T RATIO 0.27±0.12 

TOXIC GRANULES  POSITIVE IN 8 OF 18 SAMPLES 
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3) E COLI 

Parameter Average value 

Total count 15698.34±3211.25 

ANC 2845±43.60 

N/L ratio 69.58±41.2/ 30.42±10.26 

Platelets 1.24±0.65 

CRP 67.34±12.61 

I/T RATIO 0.18±0.2 

TOXIC GRANULES  POSITIVE IN 12 OF 14 SAMPLES 

 

4) ENTEROCOCCUS 

Parameter Average value 

Total count 14895.32±369.47 

ANC 2488±321.43 

N/L ratio 68.47±24.4/ 31.53±15.75 

Platelets 94.56±0.3 

CRP 21.3±20.45 

I/T RATIO 0.36±0.8 

TOXIC GRANULES  POSITIVE IN 5 OF 10 SAMPLES 
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DISCUSSION 

Sepsis is one of the important causes of neonatal morbidity and mortality. The 

maternal genital flora is classically incriminated in early onset septicaemia while late 

onset septicaemia might usually be the result of invasive strains of organisms 

colonizing after birth and hence will be a direct reflection of community acquired 

sepsis or hospital flora.1-3 

As we discussed earlier, immaturity of the immune system of the neonate and the 

various environmental factors completes the epidemiological triad trapping the 

compromised neonate in a vicious circle of cause and effect. Recent clinical evidences 

have been reported that gram negative organisms being of major concern in neonatal 

septicaemia but the distribution of causative organisms varies widely based on the 

epidemiological area too.4 Hence, we had conducted a hospital-based study to 

determine the clinical spectrum of gram-negative neonatal septicaemia including the 

clinical features, signs and symptoms in a tertiary care hospital and also to evaluate 

the most consistent laboratory parameters.  

DEMOGRAPHIC DETAILS 

We had recruited 128 neonates admitted and diagnosed with septicemia. Out of 

which, 82 (59.4%) were boy babies and the rest 56 (40.6%) were girl babies (1.41:1) 

and all the admitted neonates were in born. In our study, out of 128 neonates with 

septicaemia, the incidence of early preterm were high which was accounted for 66 

(47.8%) followed by 36 (26.1%) late pre terms. 28 (20.3%) and 8 (47.8%) were 

observed to be term and extreme pre term neonates.  

We observed that 75 (58.5%) of the neonates with septicaemia were developed sepsis 

with 72 hours which is, early onset of sepsis and the rest 53 (41.5%) had developed 

late onset of sepsis. Whereas in Muley et al, 66.7% cases were of EOS and 33.3% 

were of LOS.6 

Another similar study by Shaw CK et al had reported that out of 256 cases in their 

trial, early onset, late onset and nosocomial were 44, 56 and 40. Whereas they had 

observed intra and extramural cases separately.44 Similar to our study, the male: 

female neonates in their study was 1.8:1. Also, similar to our finding, pre mature birth 
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was the commonest risk factors observed among their cases too. Also, Kumar DVP 

et al observed that of the 107 babies included in their clinical study, 63 (59%) were 

males and rest 44 (41%) were female babies but this difference was not significant.41 

In the present study, the average birth weight of the neonates was 1.79±0.49 kg. 72 

(52.2%), 50 (36.2%) and 16 (11.6%) of them were weighed between, 1.5 to 2.5 kg, 

which is normal birth weight and >2.5 kg. 25 (36.2%) were weighed <1.5 kg. In 

contrast to the present study by Kumar DVP et al reported that only 8% of their 

study population were weighed <2 kg, which is comparatively lesser than our study. 

Whereas almost 63% of the neonates in their study were >2.5kg.41 

SYMPTOMATOLOGY 

In the present study, 98 (71%) of the neonates had developed respiratory distress 

followed by 70 (50.7%) with the symptoms of shock. Bleeding manifestations, 

lethargy and apnoea were observed among 60 (43.5%), 58 (42%) and 50 (36.2%) 

respectively. Poor feeding was observed among 46 (33.3%) of the neonates with 

septicaemia. 38 (27.5%), 18 (13%) and 16 (11.6%) were found to be developed 

abdominal distension, hyperthermia and hypothermia. 

On analysing the maternal history, we found that 32 (23.2%) had preterm rupture of 

membranes followed by 26 (18.8%) mothers had developed UTI. Of these, 12 (8.7%) 

had presented with fever. Of the 128 pregnant women admitted, all of them had IV 

cannulation.  Shaw et al also had found the similar results but they observed that the 

incidence of sepsis was higher among the mothers of neonates presented with vaginal 

discharge than other systemic infections. 44 

In our study we observed higher incidence of neonates born by LSCS, accounting for 

about 88 (63.8%) of the study population. 40 and 10 mothers had required preterm 

vaginal delivery and full term normal vaginal delivery respectively. The number of 

mothers underwent LSCS was positively associated with the incidence of gram-

negative septicaemia with p value <0.001. 

We also found that, 37 (53.6%) of the neonates had required umbilical venous 

catheter, the incidence of which was not significant than the neonates not requiring 

the UVC. We found that 41 (59.4%) babies were recovered and discharged. 22 
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(31.9%) was the observed mortality. The rest 6 (8.7%) were discharged against 

medical advice. Shaw CK et al also observed that neonatal instrumentation had 

positive association with the incidence of septicaemia. Lethargy, poor feeding, icterus, 

abdominal distension and tachypnea and chest retraction were the commonest 

findings among their recruited study sample, while few neonates with early onset had 

even presented with seizure. 44 

CULTURE AND SENSITIVITY 

In our study, 118 (92.8%) of the sample collected for culture sensitivity were blood 

followed by 3 (4.3%) and 2 (2.9%) with blood+ CSF and CSF respectively. Muley 

AV et al had stated that 26.6% (48 out of 180) cases of septicaemia could be 

confirmed by blood culture based on their study culture and sensitivity pattern. 

Similar to which, Kumar DVP et al also found that blood culture positivity rate was 

26.2%.9,41 

In our study, Enterococcus was the only gram-positive organism grown with the 

incidence of 10 (7.2%) of the culture. Incidence of gram-negative organism yielded 

was 92.8%. Of which klebsiella pneumonia was the highly predominant organism 

grown on culture, accounting for about 80 (58%) of the neonates. 18 (13%) and 14 

(10.1%) had shown Acinetobacter and Ecoli respectively. Enterobacter Cloacae was 4 

(2.9%) of the grown organisms. 2 (1.4%) each were observed to be grown klebsiella 

pneumoniae+ Acinetobacter, MDR Acinetobacter, non- fermenting gram negative 

bacilli + klebsiella.. Rajendraprasad BP et al also had reported that 70.5% neonatal 

septicemia among their cases was caused by Gram-negative isolates.45 In contrast to 

our findings, the culture positive rate was 13.1% only in Kumar DVP et al. Also, the 

predominant organisms identified in their study was Staphylococcus aureus (10/28) 

followed by Klebsiella (6/28). On CSF analysis, 8/10 of the samples were suggestive 

of meningitis.41 

Outcome 

On analysing the blood parameters, we found that the average total count was 

11244.46±6210.27 cells/cumm, N/L ratio was 74.33±52.1/ 33.81±28.35, the ratio of 

almost 2:1, ANC was 1819±961, I/T ratio was of about 0.24±0.8 and the average 
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platelets were 0.98±0.9 and CRP was 88.4±55.38 mg/dl. Toxic granules were positive 

in 72 out of 128 samples.  

On drawing conclusions based on individual organism, we made some observations. 

Klebsiella Pneumoniae had consistently low platelet count, with the average being 

0.34±0.6. Other blood parameters specific to klebsiella were an average total count of 

8046.58±1269.00, ANC average of 1119±61.50, and toxic granules were present in 

more than 50% of the babies with Klebsiella growth. CRP and I/T ratio were elevated. 

This observation was consistent with the laboratory values of Shaw CK et al. 44 

Acinetobacter was shown to have consistently low ANC, with the average being 895 

and the lowest recorded ANC of 345. The average platelet count was of about 76000 

and average CRP was 34 (relatively lower compared to other gram negative 

organisms), toxic granules were present in 8 out of 18 samples.  

 While studying findings of E coli, it was noticed that Toxic Granules were very 

consistent, with 12 out of 14 samples having toxic granules on the peripheral smear. 

The average ANC was 2845, while the average I/T ratio was 0.18.  

Majority of our study samples were admitted for 27.5% (38/128) for 7 to 14 days 

followed by 36 (26.1%) of them were admitted for 22 to 28 days. 28 (20.3%), 22 

(15.9%) and 14 (10.1%) were admitted for 15 to 21, >28 days and <7 days 

respectively. 

We found that 41 (59.4%) babies were recovered and discharged. 22 (31.9%) was the 

observed mortality. The rest 6 (8.7%) were discharged against medical advice.  

 

CONCLUSION 

 

All the neonates were in born with significantly higher number of female new borns 

i.e 59.4% with the average birth weight of 1.79±0.49 kg. 75 (58.5%) were early onset 

of sepsis and the rest 53 (41.5%) were late onset of sepsis cases. Respiratory distress 

was the commonest cause. 50 out of 128 (72.5%) neonates had required CPAP 

followed by 32 (25%) had required ET tube intubation. PROM was the commonest 
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maternal risk factors with the incidence of 32 (23.2%). 88 (63.8%) were taken for 

LSCS. Incidence of gram-negative organism yielded was 92.8%. Of which klebsiella 

pneumonia was the highly predominant organism grown on culture, accounting for 

about 80 (58%) of the neonates. 

With regard to lab parameters, thrombocytopenia and ANC count and toxic granules 

were most consistent with gram negative septicemia. Organism specific indicators 

were drawn, where we saw that Klebsiella sepsis was most consistently associated 

with thrombocytopenia, E Coli sepsis with Toxic granules on peripheral smear and 

Acinetobacter with low ANC.  

 

SUMMARY 

 The present study was conducted to determine the clinical spectrum of gram-

negative neonatal septicemia including the clinical features, signs and 

symptoms in a tertiary care hospital and to determine the lab parameters most 

consistent with gram negative sepsis. 

 We had included 128 neonates diagnosed with sepsis.  

 59.4% were girl child and the rest were boy babies in the study. 

 58.5% of the neonates with septicaemia were developed sepsis with 72 hours 

which is, early onset of sepsis and the rest had developed late onset of sepsis. 

 In concordance with existing literature, early preterms had higher rates of 

sepsis accounting for 66%, followed by late preterms and term babies that 

were at 20.3% and 47.8% respectively.   

 The average birth weight of the neonates was 1790g. 52.2%, 36.2% and 11.6% 

of them were LBW, normal birth weight and VLBW respectively.  

 In our study, out of 128 neonates, 85.1% of culture positive neonates had a 

positive septic screen.  

 Majority of our studied neonates (71%)  developed respiratory distress. On 

analysing the neonatal outcome, 72.5% were put of continuous positive airway 

pressure (CPAP). Mechanical ventilation was required among 46.4% and the 

remainder 14.5% neonates had cardiorespiratory failure requiring 

resuscitation. 



42 

 

 The second most common sign (found in 50.7%) was that of shock. 49.8% 

required ionotrope support.  

 On analysing the maternal history, we found that 23.2% had preterm rupture 

of membranes followed by 18.8% mothers had developed culture positive 

UTI.  

 Out of these above mentioned mothers, 87% underwent LSCS- suggesting a 

correlation between early onset sepsis and mode of delivery. 

 Klebsiella pneumoniae was the highly predominant organism grown on 

culture, accounting for about 58% of the neonates. 13% and 10.1% had shown 

Acinetobacter and Ecoli respectively. 

 The average total count, N/L ratio, platelets, CRP and ANC was 

11244.46±6210.27 cells/cumm, 74.33±52.1/ 33.81±28.35, 0.98±0.9 , 

88.4±55.38 mg/dl and 3125 respectively. 

 The lab parameters most consistent with Klebsiella sepsis include 

thrombocytopenia, whereas with acinetobacter, ANC was the consistent lab 

finding. With Ecoli, toxic granules on peripheral smear were most consistently 

seen.  

 Babies with Klebsiella sepsis were found to have an average platelet count of 

0.34L. The average ANC in acinetobacter series was 894, with the lowest 

recorded ANC of 354. Ecoli showed a persistent co-relation with toxic 

granules, where 12 out of 14 samples (85%) showed toxic granules on 

peripheral smear. Enterococcus, the 4th most common organism studied was 

not found to have any consistent lab parameters associated with it.  

 The outcome of term babies – in terms of requirement of ionotrope support, 

mechanical ventilation, cardio-pulmonary resuscitation and death was far 

better in term babies than in pre-term babies (early preterm > late-preterm) 

with culture positive sepsis. 

 59.4% babies had recovered and were discharged and 31.9% was the observed 

mortality during the year of study. This is more compared to NNPD data, 

where it is 19%. Culture positive sepsis with low birth weight, shock and 

severe thrombocytopenia were the best predictors of mortality in neonatal 

sepsis as per out study.  
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LIMITATIONS OF THE STUDY: 

 

 Non-inclusion of micro ESR as part of sepsis screen  

 Babies with probable sepsis (septic screen positive) without growth on culture 

media were not included in our study 

 There was no control group for comparison  

 Small sample size 
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COMMENTS: 

 

PARAMETERS YES NO COMMENT 

    

Clinical Features: 

 Temperature 

 Seizures 

 Lethargy 

 Tachypnea 

 Hypoglycemia 

 Irritability 

 Grunting 

 Apnea 

 Shock 

 O2 dependency 

 

   

Maternal Infections 2 

weeks prior to delivery 

   

SL NO. DATE UHID SEX 

NAME BIRTH WT LMP GEST AGE 

MATERNAL AGE OBS SCORE MODE OF 

DELIVERY  
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PROM >18 HOURS    

Multiple PV examinations    

Maternal culture positivity    

Liquor- foul smelling/ 

MSAF 

   

Birth Asphyxia    

IV Catheter    

Umbilical Vein Catheter    

Ventilated    

Feed    

TPN/PPN    

 

INVESTIGATIONS: 

 

 

 

 

DATE TLC DC ANC I:T 

RATIO 

PLT CRP 
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CSF analysis- 

  

CULTURES- 

A. Blood 

B.  Urine  

CXR  

Days of hospitalization before the onset of sepsis- 

Antibiotics & Duration 

 Outcome 

 

Signature  of  Doctor:                                             Date: 
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PARENTERAL CONSENT FORM 

 

 

Investigator: Guide: 

Dr. ADITI MOHAN Dr. VIJAY KESHAV 

KULKARNI 

Post Graduate Student HOD AND PROFESSOR, 

Department of Paediatrics, Department of Paediatrics, 

S.D.M College of Medical 

Sciences and 

S.D.M College of Medical 

Sciences and 

Hospital Sattur, Dharwad-580009. Hospital, Sattur, Dharwad-

580009. 

 

The study has been explained to me in detail. I understand that the information 

regarding me collected during the course of this study will remain confidential. I 

understand that my participation in this study is voluntary and that I have the right to 

withdraw from the study at any time without giving any reason. I understand that the 

records maintained will be used only for research purpose. 

I hereby agree to participate in this study. 

 

Name and signature of the Parent’s / Guardian’s---------------------------------------- 

Date-------- 

 

 

Name and Signature of the investigator---------------------------------------------

 Date-------- 
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MOTTLING  

 ALTERED NG ASPIRATES 
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ABDOMINAL DISTENSION 

SCLEREMA 
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DRAWING OF BLOOD SAMPLE FROM UVC  

CHECKING CFT 
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COLLECTION OF BLOOD CULTURE  

LUMBAR PUNCTURE AND CSF ANALYSIS   
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BLOOD CRP MACHINE  
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