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Abstract

Introduction: Neonatal sepsis is a major cause of mortality 
and morbidity in modern neonatal intensive care units (NICU). 
Increasing trend of antibiotic resistance makes this problem 
more difficult to tackle, at present. Haemodynamically 
compromised neonates, particularly those requiring ventilator 
support, often suffer from multidrug resistant sepsis. The 
objectives of this study were to determine micro-organisms 
causing sepsis in those neonates requiring ventilator support 
and the sensitivity patterns of those micro-organisms. Material 
and Method: During 18 months of study period, 48 neonates, 
who had fulfilled the chosen inclusion criteria were included 
in this study. They were investigated with blood culture, urine 
culture, CSF culture, and endotracheal tube tip culture (taken 
within 48 hours of starting ventilation), as per relevance. Those 
who were found positive to any micro-organism, were also 
explored. They were studied further for antimicrobial sensitivity 
pattern. Data obtained from this study were analysed using 
SPSS-20.0. Results: 15(31.3%) neonates were found to be 
culture positive. Klebsiella sp. was most common (33.3%) 
organism isolated, followed by Pseudomonas aeruginosa 
(20%). Most common antibiotic found to be sensitive was 
Meropenem (86.67%), followed by Colistin and Tigecycline 
(80% each). Conclusion: Nowadays, all NICUs throughout 
the world face a common problem of multidrug resistant 
sepsis. There is always a doubt regarding choice of second 
line antibiotics, when one considers for upgradation. As per 
this study, authors considered Meropenem as second line 
antibiotic of choice, as other sensitive antibiotics like Colistin, 
Tigecycline wield more adverse effects on neonates.
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Introduction

NICUs today face one common problem of tackling sepsis, and 
neonatologists remain constantly baffl ed by the patterns of 

microbial fl oras and their sensitivity patterns1,2,3. The morbidity and 
mortality increase several folds in neonates requiring ventilator 
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support for prolonged period4,5,6. Very often, one needs 
to upgrade antimicrobial regimen in these neonates 
due to poor response to initial antimicrobials4. Antibiotic 
resistance is a major problem in hospitals around the 
world and this is especially critical in ICU setup7,8. In 
almost all suspected sepsis neonates, antimicrobial 
therapy is initiated empirically before results of blood 
cultures are available. It has been realised that the 
spread of drug resistant organisms in NICU is related 
to widespread use of antibiotics2,3,9. Keeping in mind 
the high mortality and morbidity associated with 
neonatal sepsis10,11, proper policy regarding empirical 
antimicrobial strategy is of very much importance and 
should be individualized according to predominant 
organisms and their sensitivity patterns of individual 
NICU of the corresponding institute12,13,14.

For the afore-said reason, authors decided to 
conduct a study with an aim to determine micro-
organisms commonly involved in causing neonatal 
sepsis requiring ventilator support, and also to determine 
sensitivity patterns of those micro-organisms. 

Material and Methods

This study was conducted in the neonatal intensive 
care unit of Department of Paediatrics, Vivekananda 
Institute of Medical Sciences on 48 neonates having 
sepsis requiring ventilator support, over 18 months of 
the study period. The criteria for neonates to be included 
in this study had been SEPSIS SCREEN9 positive, i.e. 

a. Total leukocyte count <5000/cmm

b. Absolute neutrophil count: Low as per Monroe15 
chart for term, and as per Mouzinho16 chart for very 
low birth weight neonates

c. Immature neutrophils (band form, myelocytes, 
metamyelocytes) : total neutrophil (mature + 
immature) > 0.2

d. micro ESR >15 mm in 1st hr

e. CRP positive

If two or more parameters were abnormal, it was 
considered as a positive screen. Thus, only sepsis 
screen positive neonates [n=48] were included in this 
study.

Neonates fulfi lling the afore-said criteria were 
investigated with blood culture, urine culture, CSF 
culture, endotracheal tube tip culture (taken within 
48 hours of starting mechanical ventilation), and 
tracheobronchial aspirate culture (as per relevance 
with presentation and course of illness). Those found 

positive for any microorganism growth, were studied 
further for relevant antimicrobial sensitivity pattern(s). In 
this institute, Mc-conkey agar, nutrient agar, blood agar, 
nutrient broth, glucose broth, Sabouraud dextrose agar 
medium (for fungal culture) were used mainly as culture 
media and Turbid metric method was used for antibiotic 
sensitivity testing. Data obtained from this study were 
entered in Microsoft Excel and subsequently analysed 
in SPSS version 20.0. Descriptive data were analysed 
in terms of evaluating simple frequency, percentage, 
mean, standard deviation (SD), median, I.Q.R., etc. and 
presented in the following tables. 

Results

Table 1: Distribution of study population according to 
time of onset of sepsis (n=48).

Time of onset of sepsis Frequency Percent
Early onset 29 60.4
Late onset 19 39.6

Total 48 100.0

In majority of cases (60.4%), was suffering from 
early onset neonatal sepsis (Table 1). 

Table 2: Distribution of study population according to 
culture report (n=48)

Culture report Frequency Percent
Positive 15 31.3
Negative 33 68.8

Total 48 100.0

In 31.3% of cases, culture report was found to be 
positive (Table 2).

Table 3: Distribution of study population according to 
organisms found in culture report (n=15)

Organism
Frequency 

(n=15)
Percent 

(%)
Klebsiella sp 5 33.3
Pseudomonas 
aeruginosa

3 20.0

E.coli 2 13.3
Acinatobacter baumannii 2 13.3
CONS 2 13.3
Group B Streptococci 1 6.67
Total 15 100.0

Most common organism found in culture (Table 3) 
was Klebsiella sp (33.3%) followed by Pseudomonas 
aeruginosa (20%). 
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Table 4: Distribution of study population according to 
sensitivity pattern of organisms to antibiotics 
(n =15)

Antibiotics* Frequency Percent
Meropenem 13 86.67

Colistin 12 80.0
Tigecycline 12 80.0
Vancomycin 3 20.0

Linezolid 3 20.0
Cefepime 1 6.67

Ceftazidime 1 6.67
[* not mutually exclusive]

Most common antibiotics found to be sensitive 
against the organisms found in culture (Table 4) were 
meropenem (86.67%), colistin and tigecyclin (80%).

Discussion

Sepsis is one of the most common causes of 
mortality and morbidity in neonatal population. Today, the 
NICUs throughout the globe are facing multiple obstacles 
in handling this problem like changing pattern/s of 
causative organisms, and more importantly, widespread 
resistance of common antimicrobials by these organisms. 
In developing countries, gram negative organisms 
are more common and mainly consist of Klebsiella 
sp, E.coli and Pseudomonas sp1,11,17. Among gram 
positive organisms, Staphylococcus aureus, coagulase 
negative Staphylococcus (CONS) and Streptococcus 
pneumoniae are most common1,11. On studying 
antibiotic sensitivity pattern, it was found that most of 
Klebsiella sp and E.coli were resistant to ampicillin and 
gentamycin7,8. High proportion of gram positive bacteria 
were found to be resistant to cloxacillin. A study from 
CMC, Vellore showed that E.coli was usually sensitive 
to cefotaxime, gentamycin and amikacin. But, Klebsiella 
sp and Enterobacter sp,which were responsible for most 
late onset of neonatal sepsis [LONS], were resistant to 
aminoglycosides and cephalosporins, and sensitive only 
to ciprofl oxacin and imipenem18. Indian units including 
that in Bangalore reported a predominance of Gram 
negative organisms like Klebsiella sp, Pseudomonas 
sp, etc. and Gram positive bacteria like Staphylococcus 
aureus19. The centres abroad reported sepsis with 
Group B Streptococcus and coagulase negative 
Staphylococcus20. In this study also, most prevalent 
offending organism was found to be Klebsiella sp, 
followed by Pseudomonas sp.

As per study conducted by Naher and Khamel21, 
58% neonates were detected with early onset neonatal 
sepsis [EONS] and 42% neonates were with LONS. 

The results indicated that the incidence of EONS was 
more common than that of LONS. In the present study, 
29 (60.4%) babies were suffering from early onset of 
neonatal sepsis, comparable with that study. It is also 
comparable with the reports from other developing 
countries like Iran (77.5% vs 22.5%)22 and Bangladesh 
(70.7% vs 29.3%)23.

Results of culture positive sepsis by various 
authors like Dias et al.24, Shaw et al.25, Bhattacharjee et 
al.26 were 32%, 54.64% and 48% respectively. They are 
comparable with the present results (31.3%). This result 
is also comparable with the study conducted by Shah et 
al.27 (31.57%).

National Neonatology Forum of India expresses 
their concern regarding the fact that there are exceedingly 
high rate of resistance of Gram negative bacilli to 
almost all antibiotics. Resistance to aminoglycosides is 
about 50% for amikacin, higher for netilmicin and over 
75% for gentamicin. Resistance to third generation 
cephalosporins is 80% plus. Bacteria are less resistant 
(30-46%) to piperacillin-tazobactam. Imipenem 
resistance is already appearing (about 20%)28,29.

Mahmood et al.30 had also showed in their study 
that more than 90% gram negative rods had been 
resistant to ampicillin and co-trimoxazole. Resistance 
to gentamicin was as high as 90.4% for Klebsiella 
pneumoniae, and 60.87% for Acinetobacter baumannii. 
Resistance to the third generation cephalosporins and 
the quinolone tested (ciprofl oxacin) varied between 
25-75%. Majority of the isolates were susceptible to 
meropenem and amikacin.

In the present study also, the predominant 
organisms in babies suffering from severe neonatal 
sepsis were gram negative rods [Klebsiella sp (33.3%), 
Pseudomonas sp (20%)] and they were mostly 
resistant to fi rst line antibiotics and sensitive to higher 
antimicrobials like meropenem (86.67%), colistin, 
tigecycline (80% each), comparable to afore-said 
studies.

The main limitation of this study is small study 
population, limited period of study and study population 
covering only hospital based babies. Further large 
scale study should be conducted to get a more detailed 
knowledge regarding this issue.

Conclusion

As per the present study, Klebsiella sp. was found 
to be the most common organism contributing in severe 
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neonatal sepsis in this hospital. But, since there is a 
confusion when upgrading the antibiotics, authors found 
that they could consider Meropenem as second line 

antibiotic of choice because other antimicrobials like 
colistin and tigecycline wield more adverse effects on 
neonates.
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