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ABSTRACT 

BACKGROUND 

There are many etiological agents of neonatal sepsis which differs from region to region and also from time to time in the same 

place. Early diagnosis and appropriate therapy of septicaemia is of utmost importance to prevent the morbidity and mortality. The 

present study is undertaken to determine the incidence of neonatal sepsis, its microbial profile, pattern of antibiotic susceptibility 

of the bacterial isolate and also to evaluate the empirical antibacterial treatment used in a peripheral tertiary health care hospital. 

 

METHODS 

185 clinically suspected patients of neonatal sepsis in the age group of 0-28 days were included in the study. Blood culture and 

antibacterial sensitivity of all the isolates was done for all cases. 

 

RESULTS 

Out of 185, 51 (27.5%) were early onset sepsis (EOS) and 134 (72.4%) were late onset sepsis (LOS) with a male preponderance. In 

both EOS and LOS groups, significant culture positivity was observed (p<0.01). Respiratory distress was the most observed clinical 

presentation. Gram positive bacteria were responsible in 55 (44.3 %), Gram negative bacteria 51 (41.1 %) and Candida spp. in 18 

(14.5 %) cases. Both Gram positive and Gram negative bacteria showed maximum resistance to Cephalosporins. Imipenem was 

also resistant in 15.7% Gram negative isolates. Regarding resistant pattern of the Candida spp., highest resistance was observed for 

Itraconazole. 

 

CONCLUSIONS 

The preponderance of LOS is also an important finding which can be minimized by adopting preventive measures by health care 

workers in periphery. 
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BACKGROUND 

Neonatal sepsis is defined as a clinical syndrome 

characterized by systemic signs of infection in an infant of 28 

days or younger and accompanied by isolation of bacterial 

pathogen from the blood stream.1,2 In the settings where 

microbiological confirmation is difficult, diagnosis of neonatal 

sepsis may be presumed in the presence of clinical signs and 

supportive laboratory investigations that in the clinicians’ 

judgement warrant at least a week of anti-bacterial therapy. 

Based on the timing of clinical presentation, neonatal sepsis is 

often differentiated into early onset sepsis (EOS) and late 

onset sepsis (LOS). EOS is defined as any infection presenting 

in the first 72 hours of life, whereas LOS occurs after 72 hours 

of postnatal life.1 Globally sepsis is still one of the major 

causes of morbidity and mortality in neonates, in spite of 

recent advances in health care units.3  
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 Neonatal mortality is one of the indicators for the 

measurement of states of health of a nation. Neonatal 

septicaemia is responsible for approximately 25% of neonatal 

death in the world and most of these are in the developing 

countries.4 As per the record of national neonatal perinatal 

database (NNPD) 2002-2003, the incidence of neonatal 

septicaemia has been reported to be 30/1000 lives birth in 

India.5 There are 3.1 million newborn death every year 

occurring mainly in low income countries and out of them 

about 1 million are caused by infections such as neonatal 

sepsis, meningitis and pneumonia.6,7 

Common microorganisms causing neonatal sepsis are 

gram positive and gram-negative bacteria along with some 

fungi and viruses.1 There is a considerable variation of the 

aetiological agent of neonatal sepsis which differs from 

region to region and also from time to time in the same place. 

This is due to changing pattern of antibiotics and changes in 

life styles.8,9 Early diagnosis and appropriate therapy of 

septicaemia is of utmost importance to prevent the morbidity 

and mortality.10 With this background in mind we undertook 

the present study to determine the incidence of neonatal 

sepsis, its microbial profile, pattern of antibiotic susceptibility 

of the bacterial isolate and to evaluate the empirical 

antibacterial treatment used in this peripheral tertiary health 

care facility of South Bengal catering the rural population of 

four adjoining districts. 
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METHODS 

The study was carried out in the department of Microbiology 

in collaboration with Paediatric department of Midnapore 

Medical College and hospital from Nov, 2016 to Dec, 2017 

after the clearance of the Institutional Ethical Committee. 

I. Study Design: A prospective hospital based cross 

sectional observational study conducted on the 

neonates with clinical signs of sepsis admitted to the 

SNCU and Paediatric wards of a tertiary care hospital. 

II. Study Populations: A total of 185 clinically suspected 

patients of neonatal sepsis in the age group 0-28 days 

were included in the study. 

 

Inclusion Criteria 

The patients having the following clinical presentation were 

suspected to be suffering from neonatal sepsis. 

a) Decreased activity, not sucking at all, lethargy, excessive 

stiffness along with concerned on the part of the nurse or 

mother that the patient is not right. 

b) Hypothermia or Hyperthermia (<36.4 0c or > 37.5 0c). 

c) Respiratory rate > 60 breaths per minutes or apnoea. 

d) Tachycardia, Bradycardia, hypotension or shock. 

e) Feeding intolerance, vomiting, jaundice, signs of 

necrotizing enterocolitis. 

f) Bulging fontanels, neck retraction, shrill cry & seizures. 

g) Redness of the umbilicus extending to the surroundings 

skin. 

h) Focal signs of infections e.g. abscess, ophthalmitis, 

mastoiditis etc.1,11 

 

Laboratory Procedures 

A single sample of blood was collected from a peripheral vein. 

The local site was cleansed by 70% alcohol, 1% povidone 

iodine followed by 70% alcohol again. One ml of blood was 

collected and inoculated into brain heart infusion broth in 

1:10 ratio and the blood culture bottle were sent to 

Microbiology Laboratory. It was incubated for 7 days at 37 0c 

in aerobic condition and in carbon dioxide extinction jar. 

Subculture from BHI broth in sheep blood agar, chocolate 

agar, MacConkey‘s agar, was done on 2nd, 4th and 7th day. 

Isolate on the respective media were subjected to gram 

staining and the isolate were identified as per standard 

microbiological techniques.12 

Antibacterial sensitivity of all the isolates ware performed 

on Muller- Hinton agar plates by Kirby Bauer disc diffusion 

method as per clinical laboratory standard institute       

guideline.13 E. coli ATCC 25922, S. aureus ATCC 25923, P. 

aeruginosa ATCC 27853 were used as standard strains. 
 

Drug Used in Disc Diffusion 

Ampicillin (10 µgm), Amoxicillin (20/10 µgm), Cefotaxime 

(30 µgm), Cefuroxime (30 µgm), Ceftriaxone (30 µgm), 

Ciprofloxacin (5 µgm), Levofloxacin (5 µgm), Erythromycin (5 

µgm), Gentamicin (10 µgm), Amikacin (30 µgm), 

Azithromycin (15 µgm), Vancomycin (30 µgm), Imipenem (10 

µgm), Cephalotoxin (30 µgm), Netilmicin (30 µgm).The drugs 

were obtained from HiMedia Laboratories. 
 

Statistical Analysis 

Statistical analysis was done using Chi-square and T-test 

(Two-sample independent T-test) in the Open Epi version 

3.01(https://www.openepi.com/Menu/OE_Menu.htm). The 

level of significance for the test was set as P <0.05. 

 

RESULTS 

 

Sex EOS 
P 

value 
LOS 

P 
value 

 Clinical 
Culture 
Positive 

 Clinical 
Culture 
Positive 

 

   %    %  
Male 31 21 67.7%  83 59 71.08%  

Female 20 12 60%  51 32 62.7%  

Total 
51 

(27.5%) 
33 64.7% 0.01 

134 
(72.4) 

91 67.9% 0.01 

Table 1. Sex Wise Distribution of Clinically Suspected and 
Culture Positive Septicaemia in E.O.S. and L.O.S. Group 

 

Clinical Presentation EOS % LOS % 
1. Resp. Distress 15 29.4 % 31 23.1% 
2. Hypo. or Hyperthermia 11 21.5% 21 15.6% 
3. Jaundice 1 1.9% 7 13.72% 
4. Seizure 3 5.8% 5 3.7% 
5. Hypotension or 
Tachycardia, Brachycardia 

 
4 

7.8% 
 

7 5.2% 

6. Reduced Activity 9 17.6% 31 23.1% 
7. Feeding Intolerance 5 9.8% 29 21.6% 
8. Redness of Umbilicus 
Extending to Skin 

3 5.8% 3 2.2% 

Total 51 100% 134 100% 
Table 2. Clinical Presentation of Neonatal Septicaemia 

P value – 0.04 
 

Pathogen Frequency EOS % LOS % 
1. Staph (+) 33 (27.2%) 10 30.30% 23 69.69% 
2. Staph (-) 14 (11.2%) 5 35.71% 9 64.28% 

3. Kleb 18 (14.5%) 7 38.88% 11 61.11% 
4. Enterococcus 08 (6.4%) 3 37.5% 5 62.50% 

5. E. coli 10 (8.06%) 1 10% 9 90% 
6. Acinetobacter 02 (1.6%) 1 50% 1 50% 

7. Citrobacter 07 (5.6%) 1 14.28% 1 14.28% 
8. Candida 18 (14.5%) 5 27.77% 13 72.22% 
9. Proteus 09 (7.2%) 0 0% 9 100% 

10. Pseudomonas 05 (4.05%) 0 0% 5 100% 

Total 
124 

(67.02%) 
33 26.61% 91 73.38% 

Table 3. Common Isolated Pathogen in Different Groups 
P value – 0.04 

 

 

Gm (+)  CXM CTX AMC OF SC AK AZM Va Le G 

Staph (+) 33 32 32 24 16 20 3 31 S 5 8 

Staph (-) 14 9 8 8 5 7 2 11 S 5 5 

Enterococcus 8 5 6 3 3 4 0 6 S 2 3 

Total 55 46 46 35 24 31 5 48  12 16 

Percentage  83.6% 83.6% 63.6% 43.6% 56.3% 9.09% 87.27%  21.8% 29.09% 

Table 4. Resistance Pattern of Gram-Positive Organisms 
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Gm (-)  CXM CTX AMC OF Sc AK AZM G Imp Le Va 
Kleb 18 13 13 12 6 7 3 8 8 3 6  

E. coli 10 7 7 7 3 4 1 6 3 2 2  
Citrobacter 7 5 5 5 3 2 1 4 2  1  

Acinetobacter 2 2 2 1 2 1 1 2 1  1  
Proteus 9 7 7 6 3 3 2 3 3  2  

Pseudomonas 5 5 5 5 4 4 2 5 3 2 4  
Total 51 39 39 36 21 21 10 28 20 7 16  

Percentage  76.47% 76.47% 70.58% 41.17% 41.17% 19.60% 54.90% 39.21%  31.37%  
Table 5. Resistant Pattern of Gram-Negative Organisms 

 

Drugs Ketoconazole Fluconazole Itraconazole Voriconazole 
Candida sp. 10 (55.5%) 8 (44.4%) 17 (94.4%) 8 (44.4) 

Table 6. Resistant Pattern of Candida spp. 

 

In the study period we have included 185 clinically 

suspected cases of neonatal septicaemia and out of this 51 

(27.5%) were EOS and 134(72.4%) were LOS (Table 1). 

Altogether in the EOS and LOS group 114 (60.1 %) were 

males and 71 (38.3 %) were females. The overall rate of male 

to female ratio in clinical sepsis is 1.6:1. In both EOS and LOS 

group, both male and female had statistically significant 

culture positivity (Table-1). In the EOS group (Table 2) the 

most important clinical presentations were respiratory 

distress 15 (29.4%), Hypothermia 11 (21.5%) and reduced 

activity 9 (17.6%). In the LOS group the major clinical 

presentations were respiratory distress 31 (23.1%), reduced 

activity 31 (23.1 %), feeding intolerance 29 (21.6%) and 

Hypothermia 21 (15.6%). The average difference in clinical 

presentation in EOS and LOS group was statistically 

significant (p value 0.04). Blood culture was positive in 124 

(67.02 %) and amongst them 33 (26.6%) were early onset 

sepsis and 91 (73.3%) were late onset sepsis. The male to 

female ratio in culture positive sepsis was 1.8:1, where males 

were 70.1 % and female were 61.9 %. Gram positive bacteria 

were responsible in 55 (44.3 %), Gram negative bacteria 51 

(41.1 %) and Candida sp in 18 (14.5 %) cases. Coagulase 

positive Staphylococcus was the commonest pathogen (27.2 

%) followed by Klebsiella sp. (14.5%) and Candida sp (14.5 

%), (Table 3). Other common pathogens isolated were 

coagulase negative staphylococcus in 14 (11.2 %), E.coli (8.06 

%), Proteus 9 (7.2%), Citrobacter 7(5.6%), Pseudomonas 5 

(4.05%), Enterococcus 8 (6.4%) and Acinetobacter 2 (1.6%). 

Coagulase positive Staphylococcus was the commonest 

pathogen in EOS group 10 (30.3%) followed by Klebsiella 

(21.2%) and Candida sp. (15.1%). In the LOS group also 

commonest pathogen was coagulase positive Staphylococcus 

23(25.2%) followed by Candida sp. 13 (14.2%) and Klebsiella 

sp. 11 (12.1%). The difference in prevalence of pathogens in 

both EOS and LOS were statistically significant (p value 0.04). 

Antibacterial and antifungal sensitivity performed for all 

isolates (Table 4, 5, 6). Gram positive cocci were showing 

resistance ranging from 9% to 87%. Most resistant 

antibacterials were AZM 87.2%, CXM and CTX 83.6% each, 

AMC 63.6% and Sparfloxacin 56.3%. Vancomycin was 

sensitive to all of them. Amongst the positive cocci 

Staphylococcus showed maximum resistance to 

Cephalosporins (96.9%) followed by AZM (93.9%) and AMC 

(72.7%).The Gram-negative bacilli showed resistance ranging 

from 15.7% to 76.5%. Most resistant antibacterials were 

Cephalosporins 76.5% followed by AMC 70.6% and AZM 

58.8%. Imipenem was also resistant in 15.7% Gram negative 

isolates. Amongst the gram-negative bacilli Klebsiella was 

72.2% resistant to Cephalosporins followed by AMC 66.6%, 

Gentamycin and AZM 44.4% each and Imipenem 16.7%. 

Pseudomonas was 100% resistant to Cephalosporins, AMC 

and AZM. It was resistant to Imipenem in 40% cases. 

Regarding resistant pattern of the Candida sp, it was 

observed that highest resistance was in Itraconazole (94.4%) 

followed by ketoconazole (55.5%), Fluconazole and 

Voriconazole 44.4% each. 

 

DISCUSSION 

Sepsis still remains an important factor for the death of 

neonates globally and contributes for the major concern in 

the morbidity and mortality in this age group. More than 40% 

under 5 deaths globally occur in the neonatal period, 

resulting in 3.1 million newborn deaths every year.3,5 As 

there is dearth of proper laboratory support, the aetiological 

factors of sepsis particularly bacterial and fungal causes could 

not be discerned. The problem is more complicated by the 

non-specific clinical signs and symptoms of neonatal sepsis. 

So early diagnosis and treatment needs identification of the 

causative agents and the report of sensitivity of the 

antibacterials and antifungals, on the basis of which an 

empirical and definitive treatment policy can be adopted by 

the clinicians. Knowledge of sensitivity pattern of the 

antibacterial and antifungal will lead to establishment of a 

proper policy in the area leading to prevention of mortality 

and morbidity in neonatal sepsis cases. Regular survey of 

sepsis cases can identify the management and preventive 

initiations required for different geographical areas in 

different time. 

In this study, the most common presentation of clinical 

neonatal sepsis was respiratory distress (24.8%) followed by 

reduced activity (21.6%), feeding intolerance (21.08%) and 

hypo or hyperthermia (17.3%). In the EOS group most 

common & least common presentations were respectively 

respiratory distress (29.4%) and jaundice (1.9%), whereas in 

LOS group it was respiratory distress (23.1%) and redness of 

umbilicus extending to skin (2.23%) respectively. 

Respiratory distress was also shown to be the commonest 

clinical presentation reported by Sasaram et al 14 in south 

India. 

Out of the 185 clinically suspected neonatal sepsis cases 

in this study, 124(67.02%) were proved to be actually 

suffering from culture positive sepsis. Our findings are a bit 

higher in comparison to some other studies from India which 

ranges from 19% to 52.6%.11,14-17 The higher rate might be 
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due to overcrowding in the neonatal setup, transmission of 

organism from health care workers due to lack of knowledge 

of different infection control measures and also lack of 

hygiene in mothers of the newborn. Amongst the culture 

positive sepsis cases, 33(64.7%) were EOS and 91 (67.9%) 

LOS. Various reports from India and abroad had more EOS 

than LOS.14-16,18 

In our study LOS (73.3%) were more than EOS (26.6%) 

which is in agreement with report of Emam et al 19( LOS, 

47.4% > EOS, 32.2%). The major factor for LOS might be due 

to non-effective hand washing, inadequate knowledge of 

infection control measures and nasal carriage of health care 

worker.20 There is a male preponderance in neonatal sepsis 

cases (1:6:1) in our study which is similar to report from 

other studies.8,14,18 

The aetiological agents of neonatal septicaemia differ in 

different geographical locations throughout the world and 

changes from time to time in these geographical areas. 

Accordingly there is a shift of identity of these agents from 

predominant Gram negative bacteria to Gram positive 

bacteria.11 This diverse aetiology might be due to changes in 

the uses of antibacterial and lifestyle in varying geographical 

area.19 Our study found predominance of gram positive cocci 

in septicaemia (44.3%) followed by gram negative bacilli 

(41.1%) and Candida sp. (14.5%). This observation is in 

agreement with other reports.11 In contrast to that, some 

other studies have reported higher prevalence of gram 

negative bacilli instead of gram positive cocci.21-23 In neonatal 

septicaemia Candida as a causative agent has been reported 

by Jothi et al15 and Eman et al.19 Similarly 14.5% of our cases 

were due to Candida. Transmission from health care workers 

due to lack of personal hygiene might be an important factor 

for isolation of Candida in our study. Varadker et al 24 isolated 

19.4% Candida from neonatal sepsis. Coagulase positive 

Staphylococcus was the commonest amongst the gram-

positive cocci, and Klebsiella in gram negative bacilli group. 

In comparison to the E.O.S group (30.3%), the L.O.S group 

had more Gram-negative septicaemia (45.05%). 

Antibiotic resistance is a global problem at present. In 

developing countries multidrug resistance in neonatal sepsis 

is increasing due to easy availability, lack of proper antibiotic 

policy and inappropriate use of broad spectrum 

antibacterial.15 In our study Gram positive cocci showed 

highest resistance to Azithromycin (87.2%) followed by 

Cefotaxime, Cefuroxime and Amoxiclav at 83.6%, 83.6% and 

63.6% respectively. Minimum resistance was shown to 

Amikacin (9.09%) and all Gram-positive cocci isolated in our 

study showed sensitivity to Vancomycin. Amongst the Gram-

positive cocci, coagulase positive Staphylococcus showed 

highest resistance to both Cefotaxime and Cefuroxime (96.9% 

each) followed by Azithromycin (93.9%) and Amoxiclav 

(72.7%). Similar report of resistance of gram-positive cocci 

was found in other studies.11,15,19 

In the Gram-negative bacilli group maximum resistance 

was shown to Cefotaxime (76.5%), Cefuroxime (76.5%) and 

Amoxiclav (70.6%). Though minimum resistance was shown 

to Amikacin (19.6%), Gram negative bacilli also showed 

resistance to Imipenem (15.7%). Amongst the Gram-negative 

bacilli, Pseudomonas was 100% resistant to CTX, CXM, AMC 

and AZM. It also showed a higher resistance to Amikacin and 

Imipenem (40% each). In comparison Klebsiella, the most 

common Gram-negative isolate, showed lower resistance to 

Cephalosporin, AMC (72.2% and 66.6%) and Imipenem 

(16.7%). The resistance pattern showed by the Gram-

negative bacilli are also reported by other studies.11,15,20,25 

The Candida isolates from the neonatal septicaemia cases 

showed highest resistance to Itraconazole (94.4%) in 

comparison to ketoconazole (55.4%) and Fluconazole 

(44.4%). 

 

CONCLUSIONS 

High level of culture positive neonatal sepsis is of great 

concern in tertiary health care set up. The preponderance of 

L.O.S. is also an important finding which can be minimized by 

adopting preventive measures by health care workers and 

other care givers. Though many other studies have 

predominant Gram-negative sepsis, we observed 

predominance of Gram-positive sepsis. 
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