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ABSTRACT

To undertake an audit of the antimicrobial (AM) sensitivity pattern of bacterial isolates in the intensive care units
(ICU) of a tertiary hospital of Bankura, India. A cross sectional retrospective study. Blood, urine sample and tip of
endotracheal tube and tracheal aspirate sent for the culture of the ventilated patient. SPSS software was used for
calculation of % R of 95% confidence interval (Cl). Of 100 patients selected 61 patents (61%) are culture positive
and 39 (39%) are culture negative. Lower respiratory tract infection (LRTI) was the most common infection,
followed by urinary tract infection (UTI) and bacteraemia. The most common infections occurring in ICU in order
of frequency were Pseudomonas aeruginosa (36.06%), Acinetobacter baumannii (26.2%), Klebsiella pneumoniae
(14.7%) and Saphylococcus epidermidis (8.2%).A very high rate of resistance (80-100%) was observed to
ciprofloxacin, ceftazidime, and amoxicillin/clavulanic acid combination. Least resistance was noted to meropenem
and doxycycline. P. aeruginosa isolates showed high rate of resistance to cephalexin (92.5%), cefotaxime (66.4%)
and ceftriaxone (60%). Meropenem is the most effective antibiotic followed by Imipenem and Amikacin. Most
bacteria isolated from ICU of Bankura sammilani medical college and hospital were resistant to the third
generation of cephalosporins, and quinolone antibiotics. Most commonly isolated organisms were from
endotracheal aspirate. Regular surveillance of antibiotic susceptibility patterns is very important for setting orders
to guide the clinician in choosing empirical or directed therapy of infected patients.

INTRODUCTION

Antibiotic resistance is a major world-wide problémthe intensive care unit (ICU), including in ladlt has been
realized that the spread of drug resistant orgasisnthe ICU is related to the widespread use o&#irspectrum
antibiotics. The rate of antimicrobial resistancéhe ICU is several folds higher than in the gahkospital setting.
Many surveillance efforts have drawn attentiorhis phenomenor**

ICU is one of potential sources of nosocomial ititats even in countries where extensive infectiomtiol
measures are routinely implemented. The internakistudy of infection in ICU which was conducted2®07, and
involved with 1265 ICUs from 75 countries, demoatgd that patients who had longer ICU stays hablenigates
of infection, especially infections due to resistaiaphylococci, Acinetobacter, Pseudomonas species, an€andida
species. Moreover, the ICU mortality of infectedigats was more than twice that of non-infectedgpas.™ Most
ICU patients that acquired infections are assodiatéth the use of invasive devices such as catheded
mechanical ventilatorS.. Prevention of the emergence and disseminatioesi$tant microorganisms will reduce
adverse events and their attendant costs. Appteigimicrobial stewardship that includes optis®lkction, dose,
and duration of treatment, as well as control dfmaicrobial use, will prevent or slow the emergeméeaesistance
among microorganisni¥ Therefore, the present study was designed to khevbacterial profile and determine the
antimicrobial resistance pattern among patientsitaelto the ICU of our institute.
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1.To identify the group of organisms developing riesise

2.To identify the classes of drugs against, whiclistasce has emerged

3.To assess the possible factors that can favoutdhelopment of AMR so that antibiotic policy canfoemulated
for the proper and effective use of antibiotics.

EXPERIMENTAL SECTION

A cross-sectional study was carried out based porte of bacteria isolates from the ICU of Banksaanmilani
medical college and Hospital, from January 2013uiee 2013. Approval from the Institutional Reseamct Ethical
committee was obtained prior to the commencemetti@ttudy. All samples that were collected asafiyidrom
the 100 patients were plated right after the ctibec Identification of all causative microorganisiwas performed
by standard microbiologic methods.

Inclusion criteria: All the patients 18 years and above who were under meciareatilation for more than 48
hours.

Exclusion criteria: All patients with prior culture and sensitivity dan
Collection: Endotracheal aspirateX ml) or tip of endotracheal tube was collectedarraseptic precaution after 48
hours of intubation. Two separate specimens ofbmdture were taken from different sites and uspecimen and
Foleys catheter were sent for culture.

RESULTS
Specimens were collected from 100 patients who vgéren antimicrobial treatment, of which 61 (61%gre/

cultured positive and 39 (39%) were negative. Tdb&owing the organisms isolated from differemhgies. Data
are expressed in absolute no.

Tablel
Or ganism Tracheal aspirate | Blood culture | Urineculture
P. aeruginosa 12 4 6
baumannii 12 3 1
K. pneumonia 6 1 2
Saph. Epidermidis 1 2 2
MRSA 3 1 0
E.cali 0 2 2
P. vulgaris 0 0 1

Table 2 showing total no. and proportion of organismsfound in total isolates

Organism Total isolates | % of isolate

P. aeruginosa 22 36.06%
A. baumannii 16 26.2%
K. pneumonia 9 14.7%
Saph. Epidermidis 5 8.2%

MRSA 4 6.56%
E.cali 4 6.56%
P. wulgaris 1 1.63%

Table 3 showing antibiotic resistance pattern of predominant organismsfound in | TU of Bankura medical college, values ar e expressed

in percentage
Antibiotic P.aeruginosg Acinatobacter| K.pneumoniae| S.epidermidis| MRSA E.coli
n=22 n=16 n=9 n=5 n=4 n=4
Ampicillin 90.9(20/22) 87.5(14/16) 77.8(719) 100(5/5) 100(4/4) 100
Cephalexin 95.45(21/22)] 93.7(15/16) 88.9(8/9) 100(5/5) 100(4/475(3/4)
Ceftazidime 36.4(8/22) 62.5(10/16) 55.5(5/9) 40(2/5) 50(2/4) (Z0)
Ceftriaxone 68.2(15/22) 93.7(15/16) 66.7(6/9) 80(4/5) 75(3/4) 5(374)
Cefepime 27.3(6/22) 31.2(5/16) 22.2(2/9) 40(2/5) 75(3/4) B0y
Imipenem 22.7(5/22) 25(4/16) 33.3(3/9) 20(1/5) 50(2/4)  28j1
Meropenem 13.6(3/22) 18.7(3/16) 11.1(1/9) 20(1/5) 25(1/4) 18]
Amikacin 31.8(7/22) 43.7(7/16) 44.4(5/9) 40(2/5) 25(1/4) 128}
Gentamicin 45.4(10/22) 56.2(9/16) 66.7(6/9) 60(3/5) 75(2/4) (128)
Ciprofloxacin | 72.7(16/22) 75(12/16) 77.8(7/9) 80(4/5) 75(3/4) 38|
Levofloxacin 45.4(10/22) 68.7(11/16) 44.4(419) 60(3/5) 50(2/4) 0(B4)
Ofloxacin 50(11/22) 81.2(13/16) 55.5(5/9) 40(2/5) 50(2/4) 128]
Co-trimoxazole| 77.3(17/22) 100(16/16) 88.9(8/9) 80(4/5) 100(4{4) 0(234)
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DISCUSSION

Antimicrobial agents (AMs) are among the most comipaised drugs in hospitalized patients. The enragef

AM resistance in ICUs is of great concern as itéases the likelihood of drug interactions/side@¥ and cost of
therapy due to use of newer antibiotics. Resistanag also be responsible for prolonged hospitgisstand can
affect p[r7(])gnosis. The problem of resistance in gphial is difficult to understand without the kn@abe of AM use
pattern.

Our result revealed tha. aeruginosa, Klebsiella spp., A.Baumannii, S. Epidermidis, MRSA and E. coli were
predominant isolates. Organisms are most commanind from tracheal aspirates followed by urine denamd
blood sample. High degree of antibiotic resistaisctund inP. aeruginosa, A.Baumannii andKlebsiella spp.P.
aeruginosa isolates showed high rate of resistance to cepimal®5.4%), ampicillin (90.9%), and ceftriaxone
(68.2%). Meropenem was the most effective (onlyp%3resistance) antibiotic agairidt aeruginosa followed by
Imipenem (22.7%), and Cefepime (27.3%) and Amika@h.8). The occurrence of MDRseudomonas was
observed in 22 out of 100 samples in our studyiooinig it to be the most common Hospital acquinef@étion as
evidenced by many studies conducted at differertispaf India in addition to studies done in AllIMBeglhi and
from ICUs of seven different hospitals in G§a> *!

Our study shows thaid.Baumannii is another organism that frequenibplated in our ICU. It is most commonly
isolated from tracheal aspirates followed by bloatture. It is highly resistant against cephalexigftriaxone, and
fluoroquinolones, moderately resistant againstazédime. It was found to be sensitive against Imge and
Meropenem. Some studies however found good seingitif’ A.Baumannii ™. A.Baumannii is seen as emerging
infection in ICU setting.

In our studyKlebsiella, one of the main bacterial pathogen seen in ICdptiwating COPD LRTI patients etc., and
also a hospital acquired infection as per Indiarepn Global resistance, was observed to be egsith drugs such
as ampicillinfamoxicillin, co-trimoxazole, third geration cephalosporins, fluoroquinolones. Leasistance was
exhibited to gentamycin, amikacin and carbapeneimsicking the results of many studié®: *> ** 14 13 Another
study reported 100% sensitivity to meropenem ag#lebsiella

Spp ¥ This finding suggests that meropenem should leel jsdiciously in ventilated patients to preveny an
further increase in resistance to meropenem.

In our study bothS. epidermidis and S. Aureus showedalmost full resistance to penicillin. But they shgwod
sensitivity against meropenem, Imipenem and amikaoipenicillin.

Varying levels of resistance of the various pefilto S. aureus andS. Epidermidis have been reported in studies
carried out in ICUs in Indi#” MRSA showed high resistance to co-trimoxazole anpieillin/amoxicillin
followed by fluoroquinolones in our study.

Highest resistance Wy. coli was noted against ampicillinfamoxicillin followég fluoroquinolones, co-trimoxazole
and third generation cephalosporins in our studjs Pattern of resistance has been shown by manjest™? 3!
(18 | east resistance was observed in our study aggémtamycin, amikacin, meropenem and Imipenem hviic
similar to the studies of WHE,

In our study only one isolate fvulgarisis found in urine sample which is sensitive in leain.

Antibiotic disc sensitivity test results may varytlwhospital setting, while infection rate in a paal may depend
on the hospital environment, antibiotic use andeotmfection control practices. All these would itinthe
applicability of the findings of this study to otheospital settings.

CONCLUSION

We conclude thaP. aeruginosa are the most common etiological agents of infeciio ICU. Lrti is the most
common infection in ICU especially in ventilatedtipat. There is an alarmingly high rate of resistarto
cephalosporins, beta lactam-_ lactamase inhibitang] carbapenem against predominant organismsougth
meropenem is still sensitive against most pathodmrisresistance is rising. Judicious use of olded aewer
antimicrobial agents is essential to prevent thergance of multi drug resistant bacteria in the ICU
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