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ABSTRACT
Keywords:
E. coli, Neonatal sepsis is one of the commonest cause of neonatal mortality in the
NICU, developing world which can be classified into early onset sepsis (EOS) which
Neonatal

occurs in the first 7 days of life and late onset sepsis (LOS) which occurs 27
days of life. E. coli has been reported to be one of the significant and most
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meningitis in the newborn. Most of the antibiotics which have been used
extensively as life saving are rendered useless because of the emergence of
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Pharmacology, Shri Ram Murti Smarak antimicrobial susceptibility pattern of E. coli which is responsible for EOS and
Lnasrt:ﬁt,eStft';/lresr':zzﬁ'ﬁ:ff: (SRMSIMS), LOS and to establish the relationship with birth weight, a total of 229 blood

samples were obtained from the neonates admitted to neonatal intensive
care unit (NICU) who showed the clinical signs and symptoms of neonatal
sepsis and sent for culture and sensitivity. Out of these 229, 102 showed the
positive culture, among which early onset sepsis was found in 80 neonates
while late onset sepsis was diagnosed in 22 neonates. The most frequent
pathogen isolated from positive blood culture was E. coli (66.66%) and it was
also the most common pathogen in low birth weight and preterm neonates
of both early (59 cases- 57.84%) and late-onset (9 cases- 8.82%) sepsis and
the incidence was found higher in early onset sepsis. The isolate was
completely resistant to vancomycin and the resistance was higher for
monotherapy of semi-synthetic penicillin group of antibiotics than their
combination therapy with sulbactum. Imepenam and gatifloxacin showed the
highest sensitivity (100%), followed by Piperacillin - tazobactum and
ciprofloxacin, however the frequency of resistance was more common in low
birth weight neonates of early onset sepsis.

Dr Rashmi Singh

INTRODUCTION: Neonatal sepsis is defined as a  neonatal mortality in the developing world accounting
disseminated disease with positive blood culture  for 30-50% of neonatal deaths per year > *.

during the first month of life and is more common in
developing countries as compared to developed
countries “ % It is one of the commonest cause of

Mortality rate in neonatal sepsis differs according to
the type of organism and may vary from one country
to another and within a country from one hospital or
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region to another > . Neonatal sepsis can be classified
into two relatively distinct illnesses, early onset sepsis
(EOS) and late onset sepsis (LOS). EOS occurs in the
first 7 days of life, while LOS occurs 27 days of life *.

Early onset neonatal sepsis occurs in the background of
several predisposing factors related to labor and
delivery while late onset neonatal sepsis is transmitted
through hands of care providers or hospital staff.

The pathogens most often implicated in neonatal
sepsis in developing countries differ from those seen in
developed countries. According to Neonatal infection
surveillance, Group B streptococcus (GBS) and E. coli
are the dominant EOS pathogens in developed
countries and coagulase negative staphylococci (CoNS)
followed by GBS and Staphylococcus aureus (S. aureus)
are the dominant LOS pathogens.

Whereas, in developing countries Klebsiella, E. coli,
Pseudomonas, Salmonella, S. aureus, CoNS,
Streptococcus  pneumoniae  and  Streptococcus
pyogenes have been increasingly responsible for
neonatal sepsis " ™.

Among these E. coli has been reported to be one of the
significant and most common nosocomial pathogen
which may cause septicemia, pneumonia and
meningitis in the newborn. If diagnosed early and
treated aggressively with antibiotics and with good
supportive care, it is possible to save most of the cases
of neonatal sepsis.

But most of the antibiotics which have been used
extensively as life saving are rendered useless. It may
be because of the emergence of resistant strains of
bacterias, or may be due to wide spread, irrational and
indiscriminate use of antibiotics.

Hence, the emerging antimicrobial resistance
constitutes an important problem worldwide & has
become a threat to public health. So it is very
necessary to conduct periodic surveillance to assess
the changing sensitivity pattern of different pathogens
responsible for specific infection and generate data for
rationale use of antibiotics to treat septicemia and
prevent the antimicrobial resistance in neonates.

Therefore, the present study was undertaken with the
objectives of determining the antimicrobial
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susceptibility pattern of most common isolate (E. coli)
responsible for early onset neonatal sepsis (EOS) and
late onset neonatal sepsis (LOS) and to establish the
relationship with birth weight.

MATERIALS AND METHODS: The present prospective
study was conducted in Department of Pharmacology
and Microbiology, GSVM Medical College, Kanpur from
16.04.08 to 16.04.10 (two years).

The subjects enrolled were the neonates admitted to
neonatal intensive care unit (NICU) of pediatric
department in the hospital of same college with clinical
signs and symptoms suggestive of neonatal sepsis, like
poor feeding, fever, hypothermia, respiratory distress,
signs of gastrointestinal or central nervous system
involvement.

Exclusion criterias for the study were any genetic or
congenital abnormality and newborns referred from
other wards. Neonates were classified according to
onset of sepsis (EOS and LOS), birth weight (NBW-
normal birth weight & LBW- low birth weight) and
gestational age (preterm <37 weeks & term >37
weeks).

Two blood cultures, complete blood count (CBC),
erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), blood sugar, electrolytes, cerebrospinal
fluid (CSF), chest X-ray (CXR) and urine analysis/culture
were tested in all the cases of suspected neonatal
sepsis. Blood samples were obtained by taking all
antiseptic precautions from the neonates and
inoculated into Tryptone Soy Broth (TSB) for culture
and incubated for one week at 372C and were checked
daily for evidence of bacterial growth. For positive
broth cultures, subcultures were made on solid media
(Blood agar and McConkey agar) and incubated at 37°C
for 24 to 48 hours. The bacteria were identified by
colony morphology, gram stain and standard
biochemical tests *°.

Antimicrobial sensitivity test was done by using disc
diffusion method (Karbibauer method). Seventeen (17)
different discs of known concentration Ampicillin 10ug,
Ampicillin + sulbactum10/10 pg, Cefotaxime 30 ug,
Cefotaxime + sulbactum 30/10ug, Ceftazidime 30ug,
Ceftazidime + sulbactum 30/10ug, Piperacillin 100ug,
Piperacillin-Tazobactum 100/10ug, Ciprofloxacin 5ug,
Gatifloxacin 5pg, Amikacin 30ug, Gentamicin 10ug,
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Netilmycin 30ug, Tobramycin 10 pg , Imipenam 10ug,
Linezolid 30upg, and Vancomycin 30ug were used
following the guidelines of National Committee for
Clinical Laboratory Standards (NCCLS).

The diameter of zone of inhibition was measured and
compared to that of standard strain and the results
were interpreted as sensitive or resistant. At the end,
the data obtained were analyzed for the prevalence
and sensitivity pattern of E. coli for different antibiotics
in above mentioned groups. Statistical analysis was
done by using chi-square test. P value less than 0.05
was considered as significant.

ISSN: 0975-8232

RESULTS: A total of 229 blood samples were obtained
from the 982 admitted neonates of NICU during the
study period of two years who showed sign and
symptoms of sepsis. Out of these, 102(44.5%) showed
the positive blood culture. The median age of proven
septic cases was 10.3 £ 8.2 days, (1 to 30 days). Among
102 newborns with sepsis, 52 were male (40.63%) and
50 (49.5%) were female (P>0.05), 76 (81.72%) were
preterm (<37 weeks) and 26 (19.11%) were term (>37
weeks) by gestational age (P<0.05). There were 73
(90.12%) neonates with low birth weight and 29
(19.59%) with normal birth weight (P<0.05) (Table 1).

TABLE 1: DEMOGRAPHIC VARIABLES AT THE TIME OF PRESENTATION OF NEONATAL SEPSIS

Total cases from which the blood

Total cases of sepsis with

% of neonates with positive

(ETREER S samples were obtained (229) positive blood culture (102) blood culture (44.5%) PREIG
0,
—— male 128 52 40.63% 50,05
female 101 50 49.5%
_ , NBW 148 29 19.59%
Birth weight <0.001
LBW 81 73 90.12%
. >37 weeks 136 26 19.11%
Gestational age <0.001
<37 weeks 93 76 81.72%
0,
Onset of sepsis EOS 105 80 76.19% <0.001
LOS 124 22 17.74%
Diagnosis of early onset sepsis was found in 80
(76.19%) neonates among them 18 were of normal
birth weight and 62 of low birth weight, 68 were
preterm (<37 weeks) and 12 were term (>37 weeks)
while late onset sepsis was diagnosed in 22(17.74%) BEcol

neonates out of which 11 had normal birth weight and
another 11, low birth weight, 8 were preterm (<37
weeks) and 14 were term (>37 weeks) (Table 2).

Figure 1 shows the distribution of bacterial isolates
from blood cultures in which the most frequent isolate
was E. coli (66.66%) and it was also the most common
pathogen in low birth weight and preterm neonates of
both early —(59 cases- 57.84%) and late-onset (9 cases-
8.82%) of neonatal sepsis but the incidence was higher
in early onset sepsis (Table 2).

Hlehiella
Pseudomanas

BSAureus

5 Epidermidis

Streptococcus

FIG. 1: FREQUENCY DISTRIBUTION OF MICROORGANISMS
ISOLATED FROM BLOOD CULTURES

TABLE 2: PREVALENCE OF E. COLI AMONG NEONATES WITH PROVEN SEPSIS ACCORDING TO BIRTH WEIGHT AND GESTATIONAL AGE

Cases of sepsis with positive culture 102 (44.5%) E. coli positive 68 (66.66%) Variables  Total culture positive E. coli positive

LBW 62(60.78%) 49(48.04%)*

EOS 80 59 NBW 18(17.65%) 10(9.80%)
(78.43%) (57.84%) <37 weeks 68(66.66%) 53(51.96%)"

>37 weeks 12(11.76%) 5(4.9%)

LBW 11(10.78%) 2(1.96%)

L0S 22 9 NBW 11(10.78%) 3(2.94%)

(21.56%) (8.82%) <37 weeks 8(7.8%) 3(2.94%)

>37 weeks 14(13.73%) 4(3.92%)

*P<0.05 LBW vs NBW, # P<0.05<37 weeks vs >37 weeks
Available online on www.ijpsr.com 3124
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Table 3 shows the antibiotic susceptibility pattern of E.
coli in different groups which demonstrates that the
isolate was completely resistant to vancomycin in all
the groups. Resistance was higher for monotherapy of
semi-synthetic penicillin group of antibiotics while
combination therapy of semi-synthetic penicillins with
sulbactum showed significantly higher (P< 0.01)
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antibacterial activity when compared to their
monotherapies. Imepenam and gatifloxacin showed
the highest sensitivity (100%), followed by Piperacillin-
Tazobactum and Ciprofloxacin in all the groups
however the frequency of resistance was more
common in low birth weight neonates of early onset
sepsis (Table 3).

TABLE 3: ANTIBIOTIC SUSCEPTIBILITY PATTERNOF E. COLI IN LOW AND NORMAL BIRTH WEIGHT NEONATES OF EOS AND LOS

EOS LOS
Micro organism NBW 18 LBW 62 NBW 11 LBW 11
Resistant Sensitive Resistant Sensitive Resistant Sensitive Resistant Sensitive
— 14 4 60 2 7 4 8 3
Ampicillin
(77.77%) (22.2 %) (96.77%) (3.2%) (63.63%) (36.36%) (72.72%) (27.27%)
Ampicillin + 11 7 50 12 4 7 6 5
sulbactum (61.1%) (38.8%) (80.64%) (19.4%) (36.36%) (63.63 %) (54.54%) (45.45 %)
. 11 7 49 13 9 2 9 2
Cefotaxime
(61.1 %) (38.8 %) (79.03%) (20.96 %) (81.81%) (18.18 %) (81.81%) (18.18 %)
Cefotaxime + 8 10 38 24 5 6 6 5
sulbactum (44.4%) (55.5%) (61.29%) (38.7 %) (45.45%) (54.54%) (54.54%) (45.45%)
o 9 9 35 27 4 7 5 6
Ceftazidime
(50 %) (50%) (56.45%) (43.5%) (36.36%) (63.63%) (45.45%) (54.54%)
Ceftazidime + 6 12 26 36 5 6 8 3
sulbactum (33.3%) (66.6 %) (41.9%) (58.06 %) (45.45%) (54.54%) (72.72%) (27.27%)
. - 6 12 23 39 4 7 5 6
Piperacillin
(33.3%) (66.6%) (37.96%) (62.9 %) (36.36%) (63.63 %) (45.45%) (54.54%)
Piperacilli- 2 16 9 53 1 10 2 9
Tazobactum (11.1%) (88.8%) (14.52%) (85.48%) (9.1 %) (90.9 %) (18.18%) (81.81%)
. . 2 16 9 53 4 7 6 6
Ciprofloxacin
(11.1 %) (88.8%) (14.52%) (85.48%) (36.36%) (63.63%) (54.54%) (54.54%)
. . 0 18 0 62 0 11 0 11
Gatifloxacin
(0%) (100%) (0%) (100%) (0%) (100%) (0%) (100%)
L 8 10 28 34 4 7 6 5
Amikacin
(44.4 %) (55.5%) (45.16%) (54.83%) (36.36%) (63.63%) (54.54%) (45.45%)
. 14 4 49 13 6 5 7 4
Gentamycin
(77.7 %) (22.2%) (79.03%) (20.96%) (54.54%) (45.45%) (63.63%) (36.36%)
. . 11 7 45 17 8 3 9 2
Netilmycin
(61.1 %) (38.8%) (72.58%) (27.41%) (72.72%) (27.27%) (81.81 %) (18.18 %)
. 15 3 54 8 7 4 8 3
Tobramycin
(83.33%) (16.6 %) (87.1%) (12.9%) (63.63 %) (36.3%)6 (72.72 %) (27.27%)
imi 0 18 0 62 0 11 0 11
mipenam
2 (0 %) (100 %) (0%) (100%) (0%) (100%) (0 %) (100 %)
" lid 15 3 52 10 6 5 7 4
inezoli
(83.33%) (16.6%) (83.87%) (16.13%) (54.54%) (45.45 %) (63.63 %) (36.36 %)
. . 18 0 62 0 11 0 11 0
ancomycin
v (100 %) (0%) (100%) (%) (100%) (0%) (100 %) (0%)

Thus, the study demonstrates that low birth weight
and prematurity were associated with higher risk of
early onset sepsis and the drug resistance was also
more common in low birth weight neonates of early
onset sepsis.

Available online on www.ijpsr.com

DISCUSSION: Sepsis is still prevalent in newborns and
it is a major medical problem. The incidence of
neonatal septicemia is 1-10/1000 normal live births
and 1 per 250 premature live births and it is also one of
the important causes of neonatal morbidity and
mortality3'4'5’ 16,
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In the present study, the prevalence of positive blood
culture was 44.5% which was comparable to studies of
Rahman et al., (2002) (62.8%) and Bhttacharjee et al.,
(2008) (48%) but it was in contrast with reports from
Mohammad-Mehdi Karambin et al., (2010) (10.4%) *”
18 19 This may be because of regional variation in
prevalence of microbes.

Considering sex preponderance, no significant
relationship was found between sex and sepsis though
some studies have reported the male preponderance
in sepsis B

In the present investigation, among the cases with
positive blood cultures, 80 (78.43%) neonates
presented with EOS and 22(21.56%) presented with
LOS (Table 2) and the prevalence of early onset sepsis
(EOS) was significantly higher than late onset sepsis
(LOS). These findings were in consistent with the
reports of other developing countries like Iran (77.5%
vs.22.5%) (Movahedian et al., 2006) and Bangladesh
(70.7 vs. 29.3%) (Rasul et al., 2006), but in contrast
with reports from Saudi Arabia (39% vs. 61%) (Dawodu
et al., 1997), Pakistan (42% vs.58%) (Aftab and Igbal,
2006) and Libya (31 vs.69%) (Misallati et al., 2000)
where, late onset sepsis is more common 2% 2% 222324,

The lower frequency of LOS in this study might be
either due to early administration of antibiotics or
more referral of preterm labors and preterm newborns
to our centre or early discharge policy in the hospital.
Findings of this study indicate that the low birth weight
and prematurity were associated with higher risk of
sepsis (P<0.001) which agrees with the previous
reports 12> 26,

The risk factors and the clinical presentations of
neonatal sepsis differ in early and late onset types as
are the usual organisms responsible for each type %’.
Blood culture to isolate the offending pathogen
remains the gold standard for the diagnosis of
neonatal sepsis and in advanced centers, it is positive
in almost 80% cases of genuine sepsis 28,29

Nevertheless, negative cultures do not rule out the
possibility of neonatal sepsis and may be due to
several reasons, e.g. administration of antibiotics
before blood collection either to mother or baby, or
the possibility of infection with viruses or fungi *°. The
spectrum of organisms causing neonatal sepsis in this

Available online on www.ijpsr.com

ISSN: 0975-8232

study is similar to that reported from developing
countries, with gram negative bacteria being
responsible in most of the cases. E. coli was found to
be the predominant pathogen (66.66%). These findings
were also consistent with the study of Aurangzeb et al
who revealed 112 hospitalized newborns as sepsis,
67% had positive blood culture and E. coli was the
most frequent cause with 77.1% frequency *’. In
addition to this, the preponderance of E. coli in our
study among low birth weight and preterm neonates
of early onset sepsis was also in accordance with the
results of a previous study 30,

While studying the antibiotic sensitivity pattern of E.
coli isolated from different groups, it was observed
that the combination therapy of semi-synthetic
penicillins (Ampicillin and Piperacillin) had significantly
higher (P< 0.01) antibacterial activity when compared
to their monotherapies in all the groups. A similar
scenario was found in case of cephalosporins.
Combinations of cephalosporins with sulbactum
showed significantly greater (P< 0.01) sensitivity to E.
coli than their monotherapies.

In yet another study, carried out in neonates by Jhoshi
et al., has shown that the gram negative organisms
were highly resistant to most of the penicillins and
cephalosporins which is probably attributable to beta
lactamase production. The use of combination of semi-
synthetic penicillins or cephalosporins with “suicide
inhibitors” of ESBL (extended spectrum beta
lactamase) like sulbactam or  tazobactam,
Cefoperazone + sulbactam or piperacillin + tazobactam
combination would be an appropriate choice in most
gram negative neonatal sepsis in regions with high
prevalence of organisms producing ESBL 3% *2.

Among monotherapies the organism showed markedly
high sensitivity (100%) to Imipenam. The high
sensitivity of E. coli to imipenem indicates the absence
of selective pressure since the drug is rarely
prescribed. These findings are similar to the results of
the study of Marzban et al., which showed that gram
negative bacilli are highly sensitive to imipenam (95%)
and there was only one strain of E. coli in his study that
was resistant to imipenam *. The susceptibility range
for aminoglycosides group of antibiotics ranges
between 12.9%-54.84%, in which only Amikacin had
higher sensitivity (54.84%) as compared to others.
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It has been shown by the study of Anwer SK et al that
aminoglycosides are usually found to be effective
against most of the gram negative infections so it
should be reserved for severe infections only * The
flouroquinolone group showed better sensitivity
[Ciprofloxacin (85.48%) and Gatifloxacin (100%)]. On
the other hand, Vancomycin and Linezolid
demonstrated a high degree of resistance (sensitivity
only 0%, 16.13% respectively). One of the causes of
this emerging resistance may be indiscriminate and
irrational use of antibiotics.

Overall, the antimicrobial resistance in our study was
found higher in early onset, low birth weight neonates
which may be due to compromised immunity that
favors the drug resistance. This observation is similar
to the results of a study conducted in very low birth
neonates.>> Hence antibiotic resistance can cause
many difficulties in the treatment of sepsis such as
increase in mortality rate, duration of hospitalization
and treatment expenses so the antibiotics should be
judiciously used and their inappropriate use should be
avoided.

CONCLUSION: The study shows that the prevalence of
E. coli was very high in low birth weight and preterm
neonates of early onset sepsis and there was an
increased incidence of antimicrobial resistance in low
birth weight neonates especially with conventional
monotherapies which may be due to wide spread,
indiscriminate and inappropriate use of antibiotics.
Therefore, the antimicrobials must be used with
confirmed indications, according to the data collected
from epidemiologic studies in the concurred region
and if possible on the basis of the results of culture and
sensitivity tests.

To prevent the resistance and maintain antibiotic
effectiveness, combination therapy should be
preferred over monotherapies and because flouro-
quinolones and imipenam are very effective against E.
coli, they should be reserved for severe infections only.
Antibiotics administration should not be a routine
practice in the apprehension of infection and proper
sterilization and aseptic practice during delivery must
be given due weightage. Besides this, every hospital’s
drug committee should form an effective policy and
should conduct regular periodic surveillance
programme at the state and national level to study the
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changing prevalence and sensitivity pattern of infecting
organisms.
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