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Abstract
There have been various studies in the direction of changing trends of antimicrobial sensitivity of
organisms causing neonatal sepsis, though there have been no cumulative studies to demonstrate the
risk factors, clinical profiles of neonates suffering from MDR and non MDR sepsis. Also there is no
comparative data on the outcomes of MDR and non MDR neonatal sepsis. The present study aims to
fill the aforementioned gaps. A prospective hospital based study over a period of one year was carried
out at neonatal intensive care unit of our hospital, a tertiary care center. At least 20% deliveries require
nursery admission. All neonates born at the hospital and presenting with signs and symptoms of sepsis
or born to mothers with potential risk factors for sepsis were investigated for sepsis. The most common
presenting symptom in both MDR and non MDR group was respiratory distress accounting for 54.84%
of the total. Feed intolerance was seen in 3(9.68%) in the MDR group and 6(19.35%) in the non MDR
group. Fever was seen in 3(9.68%) of MDR and 2(6.45%) of non MDR group. Lethargy was seen in
2(6.45%) of MDR and 1(3.23%) of non MDR group. There was no significant difference (p=0.092) in
the symptomatology in the two groups.
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Introduction
Multidrug resistance in neonatal sepsis is a serious global issue. A group of international
experts from the European Center for Disease prevention and Control (ECDC) and Center
for Disease Control and prevention (CDC) in unison put an effort to give a standardized
international terminology to define MDR. MDR is defined as acquired non susceptibility to
at least one agent in 3 or more anti-microbial categories. Also bacteria is characterized as
MDR when they are resistant to any one key antimicrobial agent, because of cross or coresistance to other agents like Methicillin Resistant Staphylococcus Aureus (MRSA) [1].
There are very few studies done to evaluate the global burden of MDR organisms in neonatal
sepsis. In one of the study done in 2010 on the long term trends in epidemiology of neonatal
sepsis and antibiotic susceptibility of causative agents, the majority of gram positive isolates
were found to be oxacillin resistant, but Vancomycin susceptible(MRSA) [2].
In a study done in IPGMER Kolkata, multidrug resistance was studied in gram negative
organisms in early neonatal sepsis and >80% of early onset gram negative organisms showed
in vitro resistance to ampicillin, third generation cephalosporins and gentamicin i.e. were
found to be MDR. In another study done in KGMC, Lucknow in 2002 on antimicrobial
resistance in organisms causing neonatal sepsis there was an overall predominance of gram
negative organisms [3]. More than 89% of the Staphylococci isolated were found to be
MRSA, while in Enterobatericaespp more than 40% were resistant to extended spectrum
cephalosporins. Ciprofloxacin and amikacin resistance was infrequent. In a study done by
Nalini et al., there was a change in the infective organisms causing early onset sepsis from
gram +ve to gram –ve bacteria. Also there was an emergence of multidrug resistant
Acinetobacter sp. In Safdarjung Hospital in 2011, a study done showed rise in the incidence
of ESBL positive sepsis to be 37 % [4].
There have been various studies in the direction of changing trends of antimicrobial
sensitivity of organisms causing neonatal sepsis, though there have been no cumulative
studies to demonstrate the risk factors, clinical profiles of neonates suffering from MDR and
non MDR sepsis. Also there is no comparative data on the outcomes of MDR and non MDR
neonatal sepsis. The present study aims to fill the aforementioned gaps [5].
WHO’s 2014 report on global surveillance of antimicrobial resistance reveals that antibiotic
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resistance is no longer a prediction for the future; it is
happening right now, across the world, and is putting at risk
the ability to treat common infections in the community and
hospitals. Without urgent, coordinated action, the world is
heading towards a post-antibiotic era, in which common
infections and minor injuries, which have been treatable for
decades, can once again kill.
Many of the bacterial pathogens associated with epidemics
of human disease have evolved into multidrug-resistant
(MDR) forms subsequent to antibiotic use. The term
“superbugs” refers to microbes with enhanced morbidity
and mortality due to multiple mutations endowing high
levels of resistance to the antibiotic classes specifically
recommended for their treatment; the therapeutic options for
these microbes are reduced, and periods of hospital care are
extended and more costly. In some cases, super resistant
strains have also acquired increased virulence and enhanced
transmissibility. Realistically, antibiotic resistance can be
considered a virulence factor [6].
The most prevalent Gram-negative pathogens, such
as Escherichia
coli, Salmonella
enterica,
and Klebsiellapneumoniae, cause a variety of diseases in
humans and a strong correlation between antibiotic use in
the treatment of these diseases and antibiotic resistance
development has been observed over the past half-century.
This is especially apparent with the β-lactam class of
antibiotics and their related inactivating enzymes, the βlactamases. At this time, several groups and classes have
been identified, comprising up to 1,000 resistance-related βlactamases. These include novel classes of genes and their
mutant radiations.
Methodology
A prospective hospital based study over a period of one year
was carried out at neonatal intensive care unit of our
hospital, a tertiary care center. At least 20% deliveries
require nursery admission. All neonates born at the hospital
and presenting with signs and symptoms of sepsis or born to
mothers with potential risk factors for sepsis were
investigated for sepsis. All the neonates diagnosed to have
culture positive sepsis or clinical sepsis with multidrug
resistant organisms were included as study cases. For each
case, the subsequent neonate with sepsis with non-MDR
organisms were enrolled as control. Written informed
consent was taken from parents of all cases and controls.
The data for these participants was obtained by doing
retrospective evaluation of medical records following a
structured survey (Annexure 1) that indicated mother’s age,
gestational age, sex, weight at birth, risk factors for
infection in newborn, clinical features, laboratory results,
treatment given and outcome (discharge/death) of the baby.
The diagnosis of sepsis and multidrug resistance was as per
CDC criteria. Also, the risk factors which may be
significantly associated with multidrug resistance like
meconium stained liquor, birth asphyxia, premature rupture
of membranes, fever and indiscriminate use of antibiotics in
mother were studied. These newborns with sepsis were
investigated and managed as per existing unit policy, guided
by culture and sensitivity. Blood cultures were processed
using the standard technique described by Cruickshank et al.
and the antibiotic sensitivity was performed by KirbyBauer's disc diffusion method. The Parameters of morbidity

included day of starting feeds after initiating antibiotics and
duration of nursery stay. Outcome was taken as whether the
neonate got discharged or did not survive.
Inclusion criteria: All the neonates born in Hospital and
presenting with clinical signs and symptoms of sepsis were
taken in this study. Also those babies born to mothers with
potential risk factors were screened for sepsis were
included. Each patient was included as a case patient only
once if a culture positive is obtained at more than one
occasions i.e. only the first episode of infection was taken
into account.
Results
Among the various risk factors for neonatal sepsis, history
of leaking per vaginum and fever in the mother, history of
chorioamnionitis in the mother and urinary tract infection
was studied as a variable. There was no significant
difference noticed in the two groups with regard to risk
factors for sepsis in the mother (p = 0.823)
Table 1: Showing risk factors for sepsis in the two groups
Class
Risk factors
P
Total
for sepsis
value
MDR
Non-MDR
23 (76.67%) 23 (74.19%) 46 (75.41%)
No
Yes
7 (23.33%)
8 (25.81%)
15 (24.59%) 0.823
Total
30 (100.00%) 31 (100.00%) 61 (100.00%)

Antenatal antibiotics were given to a total of 11/61(18.03%)
of mothers who had some risk factor for sepsis in newborn.
However no significant increase in multidrug resistance was
seen in the neonates which developed sepsis
Table 2: Showing the use of antenatal antibiotics in the two groups
Class
P
Total
value
MDR
Non-MDR
Antenatal No 24 (80.00%) 26 (83.87%) 50 (81.97%)
Antibiotics Yes 6 (20.00%) 5 (16.13%) 11 (18.03%) 0.694
Total
30 (100.00%) 31 (100.00%) 61 (100.00%)

Prematurity is a known risk factor for the development of
sepsis in newborn. However in the present study there was
no association seen with prematurity to the development of
infections by a multidrug resistant organism.
Table 3: Showing the effect of prematurity on MDR and NonMDR sepsis

Preterm
Term
Total

Class
MDR
Non-MDR
13 (43.33%) 13 (41.94%)
17 (56.67%) 18 (58.06%)
30 (100.00%) 31 (100.00%)

Total

P
value

26 (42.62%)
35 (57.38%) 0.912
61 (100.00%)

The most common presenting symptom in both MDR and
non MDR group was respiratory distress accounting for
54.84% of the total. Feed intolerance was seen in 3(9.68%)
in the MDR group and 6(19.35%) in the non MDR group.
Fever was seen in 3(9.68%) of MDR and 2(6.45%) of non
MDR group. Lethargy was seen in 2(6.45%) of MDR and
1(3.23%) of non MDR group. There was no significant
difference (p=0.092) in the symptomatology in the two
groups.

~ 136 ~

International Journal of Paediatrics and Geriatrics

http://www.paediatricjournal.com

Table 4: Showing the various presenting symptoms in the two classes
Symptom
Abdominal Distension
Apnoea
Feed Intolerance
Fever
Lethargy
Pustules>10
Respiratory Distress
Seizure

Class
MDR
1 (3.23%)
0 (0.00%)
3 (9.68%)
3 (9.68%)
2 (6.45%)
0 (0.00%)
22 (70.97%)
0 (0.00%)

Non-MDR
4 (12.90%)
2 (6.45%)
6 (19.35%)
2 (6.45%)
1 (3.23%)
3 (9.68%)
12 (38.71%)
1 (3.23%)

Discussion
Risk factors which are known to cause neonatal sepsis like
history of leaking per vaginum> 24 hrs, fever, UTI, and
chorioamnionitis in the mother, were studied in the 2
groups. However, there was no significant association of the
above mentioned factors with multi drug resistance. The
presence of meconium stained liquor and birth asphyxia
during delivery were also found to be similar in the two
groups. Again, low birth weight and prematurity in the
neonate were not found to be significantly different in the
two groups. Overall, there was no identifiable risk factor for
the development of multidrug resistance in our study in the
antenatal, natal and postnatal period [7].
In our study, there was a predominance of gram positive
organisms like CONS, Staph. Aureus, Micrococcus, and
Enterococcus, making up to 62.29%, and the gram negative
organisms like E.Coli, Klebsiella and Acinetobacter
amounted to 37.70%. This was in contrast to the expected
predominance of gram negative organisms as seen in study
done by Nalini et al., (58.5%) and S.Rehman et al. (70.4%).
However, multidrug resistance was more commonly noted
in gram negative organisms (82.6%) as compared to gram
positive organisms (30.5%). This is in coherence with the
results seen in study done by Ramesh Bhat Y et al., in
which gram negative organisms were seen to have increased
to antibiotics. To the best of our knowledge, the prevalence
of multidrug resistance as a whole, has not been studied
earlier [8].
In the CSF culture, 3.28 % showed CONS, and 1.64%
showed Staph. Aureus. However, there was no multidrug
resistant organism seen in CSF culture growth.
In our study, there was a significant difference in the
presence of leucopenia (p=0.006) and I/T ratio (p=0.036) in
the two groups but the levels of CRP were not significantly
different (p = 0.36). The overall sepsis screen positivity was
significantly higher in the group MDR (p<0.005) this is an
indicator that a positive sepsis screen should raise the
suspicion of infection by an organism that is likely to be
multidrug resistant.
In the CSF biochemical and cytological analysis there was
no difference in the positivity rates in the two groups.
Morbidity was measured in terms of mean duration of stay
in the nursery, line of antibiotic required, time of starting
first feed and development of complications like DIC and
thrombocytopenia.
The mean duration of stay in neonatal ICU was not found to
be significantly different in two groups (p=0.276). But the
time of starting feeds was found to be significantly earlier in
the non-MDR group (p=0.025). This is an indicator of
earlier recovery in neonates with non-MDR sepsis in whom
there was a privilege of starting the oral feeds earlier. Third
line antibiotics were needed for most of the cases of MDR

Total

P Value

5 (8.06%)
2 (3.23%)
9 (14.52%)
5 (8.06%)
3 (4.84%)
3 (4.84%)
34 (54.84%)
1 (1.61%)

0.092

sepsis and the difference was statistically significant.
(p=<0.005). There has not been any data available on these
parameters pertaining to multidrug resistance in any
previous studies [9].
As expected from the available literature the mortality was
found to be significantly raised in the neonates affected by
MDR organisms. Similar results were seen in studies done
by Ni Chungee et al. in which the case fatality rate was
20.7%. The most common complication associated with
MDR sepsis was seen to be DIC which was also the most
important cause of death [10].
Conclusion
The risk factors for neonatal sepsis during the antenatal,
natal and postnatal period do not differ significantly in
regard to infection by MDR organisms.
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