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Abstract

Nosocomial infections, also called ‘hospital-acquired infections’ are infections acquired during hospital
care which are not present or incubating at admission. Infections occurring more than 48 hrs after
admission are usually considered nosocomial. A prospective study was conducted over a period of one
year in the surgical intensive care unit (SICU) of Sher-i-Kashmir Institute of Medical Sciences (SKIMS),
Srinagar to identify the organisms responsible for nosocomial infections.

A prospective study was conducted for a period one year in surgical intensive care unit of SKIMS, a
tertiary care teaching centre. A total of 190 confirmed cases of nosocomial infection were included in the
study. Microbial examination of swab, pus, blood and tracheal aspirate was done to identify the
microorganisms responsible for the infections. Acinetobacter baumani was the most common organism
identified in swab samples (31%) and tracheal aspirates (36.9%) while as 46% blood cultures were sterile
and Klebsella pneumoniae was identified in 13 % of the blood cultures.
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INTRODUCTION

Nosocomial infections, also called ‘hospital-
acquired infections’ are infections acquired during
hospital care which are not present or incubating
at admission. Infections occurring more than 48
hrs after admission are usually considered
nosocomial®. Infections incubating at the time of
patients admission to hospital are not nosocomial,
they are community acquired®. Nosocomial
infections may involve not only patients but also
anyone else who has contact with the hospital
including staff members and visitors®" Infection

may present also after patient discharge. In these
cases, the patient has become colonized or
infected while in hospital, but the pathogen
incubation period exceeds the patient’s hospital
stay. For instance, several studies report that over
50% of surgical site infections (SSI) manifest post
discharge .

Intensive care unit is a highly specified and
sophisticated area of a hospital which is
specifically designed, staffed, located furnished
and equipped, dedicated to management of
critically sick patient, injuries or complications ©.
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ICU patients are at risk of both acquiring
nosocomial infection and for dying ©. Patients in
intensive care units (ICUs) are a significant
subgroup of all hospitalized patients, accounting
for about 25% of all hospital infections .

The prevalence of ICU-acquired infections is
significantly higher in developing countries than
in industrialized countries, varying between 4.4%
and 88.9%.(" Nosocomial infection rates in adult
and pediatric ICUs are approx three times higher
than elsewhere in hospital. The site of infection
and the pathogen involved are directly related to
treatment in ICUs ®.

Keeping in mind the impact of nosocomial
infection on total costs of care and outcome of
care the present study was undertaken at Sher-I-
Kashmir Institute of Medical Sciences [SKIMS],
Srinagar to identify the causative micro organisms
of nosocomial infections in this hospital. This
would lead to rational use of antibiotics and
devising appropriate strategies to curb these
organisms in the hospital environment.

METHODS
A prospective study was carried for a period of
one year from Oct 2013 to Sep 2014 in the

surgical intensive care unit (SICU). All the
confirmed cases of nosocomial infection in SICU
during the study period were included in this
study. The material which was selected for
microbiological examination was grouped as
under:

e Swab

e Pus

e Tracheal aspirate
e Blood

The data obtained was entered on the proforma
and the micro organism responsible viz-a-viz the
material used for the sample was enlisted.

RESULTS

Nosocomial infections (NIs) constitute an
important worldwide health problem with high
morbidity and mortality rate as well as economic
consequences. Nosocomial infections have
become especially prominent in intensive care
units (ICUs), where the incidence is two to five
times greater than in the general inpatient
population.

A total of 190 confirmed nosocomial cases where
studied
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Figure 1: Micro Organisms Found In Swab
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Figure 1 shows In 12.1% (n=23) patients who that Acineobacter baumani was present in 31%
presented with nosocomial infection swab sample (n=7), followed by Pseudomonas aeruginosa in
was taken for identification of micro organism 26% (n=6)

responsible for nosocomial infection. It revealed

Figure 2: Micro Organisms Found In Pus

Figure 2 -For the identification of micro organism showed Acinetobacter baumani and Klebsiella in
responsible for nosocomial infection in 1.57% one each case (33.33% n=1) while it was sterile
patients (n=3) the pus sample was taken and it for one case (33.33% n=1).
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Figure 3: Micro Organisms Found In Blood Culture

Figure 3 shows that Of the total 190 patients be sterile. Klebsiella was seen in 12 patients
diagnosed with nosocomial infection in our study (13%) n=12 while staph and staphylococcus
blood culture was done in 94 patients (49.47%) hemolyticus infection was found in 7 patients
n=9, of which 43 samples (46%) n=43 proved to (8%) n=7 each.
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Figure 4: Microorganisms

Figure 4-In our study tracheal aspirate was taken
in 146 patients with nosocomial infection of
which (36.9%) n=54, patients were affected by
Acinetobacter ~ baumani  while  Klebsiella
pneumoniae was found in 13.6% (n=20),
Pseudomonas aeuroginosa was seen in 12.3% (n=
18), E coli was seen in 8.2% (n=12) and (3.4%)
patients n=5 were affected by Staph and Proteus
miribilis was seen in (1.4%) n=2 ,one patient
0.68%( n=1) each had gram positive, gram
negative and yeast infection. (19.17%) patients
n=28 showed sterile culture.

DISCUSSION

Healthcare-associated infections (HAIs) are a
major global problem for patient safety, and are
related to significantly increased morbidity,
mortality, hospital stays, and costs. The HAIs
account for an estimated 1.7 million infections
and 99,000 deaths annually in the US. Along with
hand hygiene and isolation practices, surveillance
is one of the most important steps in controlling
HAIs®),

In 12.1% (n=23) patients who presented with
nosocomial infection swab sample was taken for

Found In Tracheal Aspirate

identification of micro organism responsible for
nosocomial  infection. It revealed that
Acinetobacter baumani was present in 31% (n=7),
followed by Pseudomonas aeroginosa in 26%
(n=6) and 9% (n=2) patients each had E.Coli,
Klebsella, Proteus mirabilis infection. One patient
i.e 4% (n=1) patient was positive for gram
positive bacteria, Candida and yeast while in one
case i.e 4% (n=1) sample was sterile

For the identification of micro organism
responsible for nosocomial infection in 1.57%
patients (n=3) the pus sample was taken and it
showed Acinetobacter baumani and Klebsiella in
one each case (33.33% n=1) while it was sterile
for one case (33.33% n=1). The soft tissue
infection (cellulitis, abscess) was found in 3
patients. Similar findings were revealed by Jan
Mohammad et al®® in which wound infection was
observed in 22 (22.7%) patients referred from
different wards, i.e.,, surgery, gynaecology/
obstetrics and neurosurgery. Organisms detected
in such patients were staphylococcus aureus and
pseudomonas. The pressure (bed) sores or
decubitus ulcers were observed in 27 (27.8%)
patients while Suchitra Joyce et al™ found that
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the commonest etiology for SSI included Staph
aureus n=45 (33%) of which 14% n=19 were
methicillin resistant staph aureus and enterococcus
faecalis (33%). Pseudomonas Aeruginosa (24.4%
n=33) E coli (7.4% ,n=10) and Kklebsiellaspp
(1.4% n=2) were also isolated.

In majority of studies, gram negative bacteria
have been reported as the most common cause of
ICU acquired infections. Of the total 190 patients
diagnosed with nosocomial infection in our study
blood culture was done in 94 patients (49.47%)
n=9, of which 43 samples (46%) n=43 proved to
be sterile. Klebsiella was seen in 12 patients
(13%) n=12 while staph and Staphylococcus
hemolyticus infection was found in 7 patients
(8%) n=7 each. Acinetobacter baumani was found
in (5%) n=5 and (4%) n=4 showed Candida,
E.Coli, Enterococcus fecalis, methicillin resistant
staph respectively. About 3% (n=3) were positive
for staph epidermis and 1% (n=1) showed
multiple organisms with enterobacter and
klebsella, while study byMeliha Merci.®?
revealed following microorganism in blood
cultures i.e., Staph aures (33.3%), enterococcus
(20%), coag negative staph (13.3%), candida
(13.3 %), Kklebsella pneumonia  (6.7%) and
enterobacter (6.7%). Similarly the most common
micro organism detected in the study by Jan
Mohammad et al®® were Coagulase negative
Staphylococci [staphylococci  epidermis in 1
patient and Staphylococcus saprophyticus in 1
patient], staphylococcus aureus in 9 patients,
methicillin resistant staphylococci MRSA in 4
patients, vancomycin resistant enterococci in 4
patients, enterococcus in 2 patients and
enterobacter in 01 patient. The source of such
bloodstream infections were intravenous cannulae
and central venous line. All such pathogens were
detected in blood on culture and sensitivity.
Similarly study by Oznur AK et al®® on ICU
infections found 13 patients with staph aueus, 9
with acinetobacter baumani, 8 with Pseudomonas
aeruginosa, 5 patients were infected with e coli, 4
patients with Candida and E cloacae respectively
while 3 patients had klebsella and enterococcus
infection respectively

In our study tracheal aspirate was taken in 146
patients with nosocomial infection of which
(36.9%) n=54, patients were affected by Acine-
tobacter baumani while klebsiella pneumonia was
found in 13.6% (n=20), Pseudomonas aeuroginosa
was seen in 12.3% (n= 18), E coli was seen in
8.2% (n=12) and  (3.4%) patients n=5 were
affected by staph and Proteus miribilis was seen in
(1.4%) n=2 ,one patient 0.68%( n=1) each had
gram positive, gram negative and yeast infection.
(19.17%) patients n=28 showed sterile culture.
Also there was one case each (0.68%) n=1 which
showed multiple bacteria involved, in these along
with  Acinetobacter baumani  there  were
enterobacter, yeast and gram positive micro
organisms respectively. One case 0.68% (n=1)
was positive for both staph and Candida. Our
findings were in line with the study by Ji-Guang
Ding_et al®¥ who established that in patients with
LRTIs, Acinetobacter baumani and Klebsiella
pneumoniae were the most frequently isolated
pathogens, followed by Pseudomonas aeruginosa
and Staphylococcus aureus, accounting for more
than half of the LRTI related pathogen population.
Similarly Meliha merci 2 which revealed staph
aures in 42.1%, acinetobacter in 28.9%,
pseudomonas aeruginosa in 23.6%, Kklebsella
pneumonia in 2.6% and enterobacter in 2.6%.
Although Staphylococcus aureus (S. aureus) was
the leading cause of VAP according to the NHSN
data, this microorganism was isolated from only
11% of Emin E et al*® study of VAP cases. Study
by Rasmus Leistner et al“®established that the
four most commonly found organisms in cases
with LRTI were E.coli(19%), S.aureus (16%),
Klebsiella spp.(12%) and P.aeruginosa (7%).
Another study by J SoléViolan et al” revealed
that Staphylococcus aureus (n =26), Pseudomonas
aeruginosa (n= 25) and Haemophilus
influenzae (n= 16) were the most frequent
etiologies for Pneumonia while etiology was
polymicrobial in 16 cases (19%).

SUMMARY
Healthcare-associated infections (HAIs) are a
major global problem for patient safety, and are
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related to significantly increased morbidity,
mortality, hospital stays, and costs. Intensive care
unit is a highly specified and sophisticated area of
a hospital which is specifically designed, staffed,
located furnished and equipped, dedicated to
management of critically sick patient, injuries or
complications. ICU patients are at risk of both
acquiring nosocomial infection and for dying.
Patients in intensive care units (ICUs) are a
significant subgroup of all hospitalized patients,
accounting for about 25% of all hospital
infections.

A prospective study was conducted for a period
one year in surgical intensive care unit of SKIMS,
a tertiary care teaching centre. A total of 190
confirmed cases of nosocomial infection were
included in the study. Microbial examination of
swab, pus, blood and tracheal aspirate was done to
identify the microorganisms responsible for the
infections. Acinetobacter baumani was the most
common organism identified in swab samples
(31%) and tracheal aspirates (36.9%) while as
46% blood cultures were sterile and Klebsella
pneumonaie was identified in 13 % of the blood
cultures.
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