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Abstract

Background: Neonatal sepsis is one of the major causes of neonatal morbidity and mortality in developing countries like
Nepal. In order to lower the morbidity and mortality of newborns in Neonatal Intensive Care Unit (NICU), it is essential to
study the bacteriological profile and antibiotic sensitivity.

Objective: This study aimed to identify the common bacteriological profile and their antibiotics susceptibility pattern in
the NICU of medical college of western Nepal.

Methodology: A descriptive cross-sectional study was conducted in NICU of Devdaha Medical College and Research
Institute, Nepal among all blood culture positive neonates admitted between April 2020 to September 2020. Convenient
sampling was done. All clinically suspected neonates were identified and laboratory data including bacteriological profile
and antibiotic sensitivity were recorded and analyzed using Statistical Package for the Social Sciences (SPSS) version 20.
Results: Among 215 neonates admitted in the NICU, 45 (20.9%) had culture positive sepsis. Most isolates were early onset
sepsis (62.22%) and low birth weight (57.78%). The majority of isolates were Gram positive, predominantly Staphylococcus
aureus (37.78%). Staphylococcus aureus showed higher resistance to Cloxacillin (57.1%) and had higher sensitivity to
Vancomycin and Linezolid (100%). Similarly, Gram negative isolates, Escherichia coli and Klebsiella sps, showed higher
resistance to Ceftriaxone (100%) and Cefoperazone, and were highly sensitive to Imipenem (100%) and Colistin (100%).
Conclusion: Staphylococcus aureus was the most common organism causing neonatal sepsis in current study with
increasing resistance to commonly used Cloxacillin and Ampicillin and highly sensitive to Vancomycin and Linezolid.
There is higher risk of emergence of antibiotic resistance. Thus, rational use of empirical antibiotics is necessary to prevent
drug resistant sepsis.
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of the major causes of mortality and morbidity among
neonates in Africa and South Asia. Among these, very
low birth weight neonates are at higher risk?*. The World
Health Organization (WHO) estimates as per 2017 the
global neonatal mortality rate (NMR) is 18 per 1000 live
births among these neonatal sepsis accounts 14% of the
deaths*®. According to Nepal Demographic and Health
Survey (NDHS) 2016, NMR in Nepal is 21 per 1000 live
births and 16% of the deaths are due to neonatal sepsis®.
According to studies done in NICU of different hospitals
in Kathmandu Valley, the prevalence of neonatal sepsis
ranges from 14% to 20.5% and Staphylococcus aureus
being the most common causative organism’=°.

The risk factor for neonatal sepsis includes premature
rupture of membrane, prolonged rupture of membrane,
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low birth weight, prematurity, poor maternal nutrition,
birth asphyxia and congenital anomalies. The
emergence of antibiotic resistance and a fewer reserve
of antibiotics has been a greater challenge in managing
neonatal sepsis. There are a limited number of similar
researches in Nepal''2,

Thus, the aim of this study is to identify the prevalence,
bacteriological profile and antibiotic susceptibility of
culture positive neonatal sepsis in the Neonatal Intensive
Care Unit (NICU) of Devdaha Medical College and
Research Institute.

METHODOLOGY

This was a descriptive cross-sectional study conducted
in the NICU of Devdaha Medical College and Research
Institute (DMCRI). The study period was from April, 2020
to September, 2020. Neonates admitted in NICU with
clinical features and risk factors suggestive of neonatal
sepsis were included in the study with Convenient
sampling technique. During the study period, 1729
deliveries were conducted out of which 284 neonates
were admitted in NICU. The sample size was 215 neonates
who met the inclusion criteria. Sepsis was suspected due
to the presence of one or more of the following clinical
features like temperature instability, poor feeding,
lethargy, respiratory distress (chest retractions, grunting,
tachypnea), poor cry, cyanosis, neonatal jaundice, other
risk factors like prolonged rupture of membrane and
prematurity. The neonates excluded from the study were
outborn neonates, very low birth weight and extremely
low birth weight neonates and those discharged against
medical advice.

Blood was collected using the strict aseptic technique
and septic screening was sent as per the NICU protocol
of DMCRI. The screening test included complete blood
count, blood grouping and Rh-typing, C- reactive protein,
blood culture and sensitivity, peripheral smear and chest
x-ray. Samples for blood culture were collected in Brain
Heart Infusion (BHI) medium and overnight incubation
at 37°C was done. On the second day 1% subculture in
blood agar and Mac Conkey agar was done. Antibiotic
sensitivity was tested in Mueller Hinton agar for positive
growth. Further subcultures were done until the 5th day
to give the final report. The culture positive cases and
their antibiotic susceptibility pattern were identified and
analyzed using SPSS version 20 with frequency table.
Chi-square test and Z- test for proportions were used for
inferential statistics.
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RESULTS

Among 215 neonates included in this study, 45 (20.9%)
isolates were found to be blood culture positive neonatal
sepsis and rest 170 (79.1%) were culture negative
clinically suspected neonatal sepsis.

Among the 215 admitted neonates, 107 (49.77%) were
male and 108 (50.23%) were female. Twenty two preterm
and twenty three term neonates were culture positive (p
value <0.001). Twenty-six neonates with birth weight
<2500 grams turned out to be culture positive while 19
neonates with birth weight >2500 grams were culture
positive (p value <0.001). Twenty eight neonates among
EOS (Early onset sepsis) and 17 among LOS (Late onset
sepsis) were culture positive (Table 1).

Respiratory distress including retraction, grunting
and tachypnea collectively was the major presenting
symptom (32.09%) for admission of the suspected
neonatal sepsis followed by fever (17.67%), asphyxia
(11.16%), lethargy (10.23%) and poor feeding (8.84%).
Maternal premature rupture of membranes (PROM)
(7.91%) also was one of the criteria for suspicion of
neonatal sepsis and admission in NICU (Figure 1).

The majority of bacterial isolates were Gram positive
(68.89%) with majority being Staphylococcus aureus
(37.78%) and among Gram negative isolates (31.11%)
majority was Escherichia coli (22.22%) (Table 2).

Staphylococcus aureus, coagulase negative
staphylococcus (CONS) and Escherichia coli were the
major organisms responsible for both EOS and LOS.
However, Klebsiella sps was found responsible exclusively
for LOS (p value 0.005). CONS and Escherichia coli were
major isolates in preterm neonates. Escherichia coli was
also significantly responsible for sepsis in low birth
weight (LBW) infants (p value 0.017) (Table 3).

Linezolid and Vancomycin were found to be the most
sensitive among Gram positive organisms. Doxycycline
and Gentamicin were found to be sensitive in both Gram
positive and Gram-negative organisms. Cefoperazone
was found sensitive for Gram positive organisms,
however, Escherichia coli and Klebsiella sps were found
to be resistant. On further subculture, second line drugs
Imipenem and Colistin were found to be highly sensitive
against Escherichia coli and Klebsiella sps resistant to
Cefoperazone. Ampicillin and Norfloxacin were found to
be resistant among the majority of tests (Table 4).
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Figure 1: Criteria for admission in NICU for suspected sepsis
Table 1: General characteristics of neonates
Variables Culture negative Culture positive Total p-value
Gender
Male 86 21 107
0.640
Female 84 24 108
Gestational age at birth
P <37wk 2 22
reterm (<37wks) 8 50 <0.001*
Term (=37wks) 142 23 165
Birth-weight
2 4 2 7
<2500gm 9 6 5 <0.001*
>2500gm 121 19 140
Onset of symptom
<72hrs 113 28 141
0.594
>72hrs 57 17 74
* Chi-square test significant at p=<0.05
Table 2: Distribution of common bacterial isolates (n=45)
Bacterial isolates Frequency Percentage
Gram-positive
Staphylococcus aureus 17 37.78
Coagulase-negative staphylococci 10 22.22
Streptococcus pyogenes 4 8.89
Gram-negative
Escherichia coli 10 22.22
Klebsiella sps 4 8.89

Table 3: Culture positive isolates based on age at admission, gestational age at birth and birth weight (n=45)

A Age at admission Gestational age at birth Birth weight
Bacterial isolate
<72hr (EOS) >72hr (LOS) p <37wks =37 wks p <2500gm =2500 Gm P

Staphylococcus aureus 13 4 0.327 7 10 0.068 9 8 0.103
CONS 6 4 0.704 5 5 0.040* 5 5 0.303
Escherichia coli 6 4 0.704 7 3 <0.001* 7 3 0.017*
Streptococcus pyogenes 3 1 0.689 2 2 0.201 3 1 0.089
Klebsiella sps 0 4 0.005* 1 3 0.936 2 2 0.522

* Z-test for proportions, significant at p=<0.05
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Table 4: Antibiotic resistance among the common bacterial isolates

Staphylococcus CONS
Antibiotic aureus (n=17) (n=10)

S R U R%» S R U R%
Linezolid 15 0 2 0% 9 0 1 0%
Doxycycline 7 0 8 0% 7 0 3 0%
Cefotaxime 1M1 0 6 0% 6 0 4 0%
Ofloxacin 9 3 5 250% 5 1 4 167%
Gentamicin 1M1 0 6 0% 9 0 1 0%
Ceftriaxone 8 3 6 273% 4 0 6 0%
Vancomycin 1M1 0 6 0% 9 0 1 0%
Cefoperazone 14 1 2 667% 6 1 3 143%
coT 2 3 12 600% 2 3 5 60.0%
Cefixime 1M1 4 2 267% 2 4 4 66.7%
Ciprofloxacin 2 0 15* 0% 2 0 8 0%
Imipenem o o0 17 - 1 1 8% 50.0%
Tobramycin o 0 17* - o 0 10* -
Trimethoprim 0 0 17% - o 0 10* -
Levofloxacin o 0 17* - o 0 10* -
Colistin o 0 17* - 0 0 10* -
Tetracycline 2 0 15%* 0% 0 o0 10* -
Cefipime o 0 17* - o 0 10* -
i']zz.rac'"'n' 4 0 13 0% 0 0 10% -
Cloxacillin 3 4 10¥*571% 0 0 10* -
Ceftazidime 3 1 13* 250% 0 O 10* =
Carbenicillin o 0 17* - o 0 10* -
Ampicillin 0 2 15 100% O 3 7 100%
Norfloxacin 0 4 13* 100% 0 1 9% 100%

S=Sensitive, R=Resistant, U=Untested, R%=R/(R+5)x100%

Escherichia coli Streptococcus Klebsiella sps
(n=10) pyogenes (n=4) (n=4)

S R U R S R U R%» S R U R%
o o0 10* - 3 0 1 0% 0 0 4* -
0 0 0 0% O 0 4* - 4 0 0 0%
o o0 10* - 0 0 4* - 0o 0 4 -
5 0 5 - 0 1 3* 100% O 0 4* -
0 0 0 0% 3 1 0 25% 4 0 0 0%
0O 10 0 100% O 3 100% O 0 4* -
0o 0 10* = 3 0 1 0% 0 0 4 =
0 5 5 100% O 1 3* 100% O 4 0 100%
0o 0 10* = 1 2 1 667% O 0 4 =
4 1 5 200% O O 4* - 0 0 4% -
0O 0 10* = 0 1 3* 100% 4 0 0%
5 0 5 0% 0o 0 4* - 4 0 0%
5 0 5 0% 0 0 4* = 0 0 4% =
3 o 7 0% 0 0 4* - 0 0 4% -
5 0 5 0% 0 0 4* = 0 0 4% =
5 0 5 0% 0O 0 4* - 4 0 0 0%
4 5 200% O 1 3* 10000 0 O 4* -
o 0 10* - 1 3 0 750% 4 O 0 0%
0o 0 10* = 1 2 1 667% O 0 4 =
0 10* - 0 0 4* - 0 0 4% -
0 10* = 0 0 4* = 0 4 0 100%
0 10* - 2 0 2 0% 0 0 4 -
0 10 0 100% O 3* 100% O 0 4 =
o o0 10* - 0 0 4* - 0o 0 4 -

* Antibiotic sensitivity tested in less than 30% of isolates of given organism

DISCUSSION

In our study, culture positivity was 20.9%. Similar culture
positivity results were noted in different studies done in
Patan Hospital during the period of 2006-2007 and 2014-
2017 which showed the culture positivity of 19.56%
and 20.7% respectively®'®. However, similar studies
done in Andra Pradesh, India and KIST Medical College,
Nepal showed the culture positivity to be 35.2% and
48% respectively™'™. This variation in studies is most
probably due to differences in study design and culture
techniques.

Low birth weight and prematurity were found to be
the risk factors of culture positive sepsis in this study.
This was consistent with the study findings in Dhulikhel
Hospital, Nepal's. The study done at Chitwan Medical
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College Teaching Hospital in Nepal also showed EOS

more often than LOS".

In this study the most common clinical manifestation of
neonatal sepsis was respiratory distress (32.09%). Similar
to our study, respiratory distress being the commonest
manifestation of neonatal sepsis was seen in the studies
done in KIST Medical College, Nepal (54%), Beni Suef
University Hospital, Egypt (26.1%) and the study done in
Andra Pradesh, India''>18,

The majority of isolates were Gram positive in this study
and among them Staphylococcus aureus being the most
prevalent (37.78%). This was similar to the studies done in
Nigeria and India, both of which showed Staphylococcus
aureus, the most common bacteria associated with
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neonatal sepsis'®?. In contrast, studies done in Patan
Hospital and Dhulikhel Hospital, Nepal showed the
preponderance of Gram negative organisms of which
Klebsiella sps was the most common isolate®'®. The reason
for variation in this sort of bacterial sepsis could be due to
difference in study population, hand hygiene, adherence
to infection prevention and its control measures.

In this study the majority of organisms had developed
resistance to the commonly used antibiotics like
Ampicillin, Cloxacillin, Norfloxacin and some extent
to Ceftriaxone. However, Cefotaxime had relatively
better coverage to all the organisms. Gentamicin and
Doxycycline had standard antibiotic coverage among
all the isolates with relatively higher susceptibility to
Gram negatives, Escherichia coli and Klebsiella sps. This
helped us to change the first line drug to Cefotaxime and
Amikacin. This result is consistent with various studies
done in Nepal and Pakistan®'31621,

In this study, Gram positive isolates were found to be
highly susceptible (100%) to Vancomycin and Linezolid
similar to the study done by Shah AJ et al., Muley VA et al.
and Thapa S et al."”222, Similarly, among Gram negative
isolates, they were found to be resistant to Cefoperazone
and on further subculture, those were found to be highly
sensitive to Imipenem and Colistin. This was consistent
with the study done by Pokhrel B et al. and Yusuf D et al.
in Jordan®*,

Escherichia coli being the second most common and the
commonest Gram-negative isolates was found to be
highly sensitive to Doxycycline and Gentamicin along
with Imipenem and Colistin for second line regimen.
However, in our study Escherichia coli was resistant to
Ampicillin and Ceftriaxone. This indicates the emergence
of resistance in the newer strains of Escherichia coli.

The overall mortality among culture positive isolates in
our study was 6.67% and that in the study done by Thapa
B et al. and Pokhrel B et al. showed 8.06% and 15.94%
respectively®®. This variation is most probably due to
different geographical location, sample size, and the
difference in treatment protocol in the institutes.
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Since the study is cross sectional and a single center
based, limited to small population and sample size, we
cannot generalize this result to represent the larger
population. All the outborn neonates were excluded in
the study due to the limited number of NICU beds and
high delivery rate in our institute. This helps us to know
the need of larger multicentered prospective studies to
validate our result.

CONCLUSION

According to our study, Gram positive isolates were
predominant in all EOS/LOS, preterm/term and LBW/
normal birth weight groups. Both Gram positive and
negative isolates showed emerging resistance to
the commonly used antibiotics. Based on our study,
Cefotaxime and Amikacin can still be used as first line
therapy and Meropenem and Vancomycin can be
reserved for second line therapy. The use of broad-
spectrum antibiotics can be devastating if used for along
time and can develop antibiotic resistance. As already
in our study, Staphylococcus aureus has developed
resistance to Cloxacillin and Escherichia coli has
developed resistance to Ceftriaxone and Cefoperazone,
this can on long run be responsible for mortality and
morbidity in neonates. Thus, to prevent the emergence
of drug resistance and neonatal morbidity and mortality,
inadvertent use of antibiotics should be avoided, sample
collection and laboratory analysis techniques should
be improved, rational use of antibiotics and standard
neonatal treatment protocol should be implemented in
every NICU.
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