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Introduction

Compared with an average patient, an ICU patient
has five to seven folds higher risk of nosocomial
infection and ICU infections contributes to 20% to
25% of all nosocomial infections in a hospital.
The patterns of microorganisms causing various
infections and their antibiotic resistance pattern
vary widely from one country to another; as well
as from one hospital to another and even among
ICUs within one hospital.

Having proper knowledge regarding the antibiotic
resistance pattern in hospital settings will help in
implementing proper antibiotic policy for the
hospital and hence benefit the community in this
region.

Aims & Objectives
The objectives of the present study were the
following
1) To determine the prevalence of
nosocomial infections in patients
admitted in different Intensive Care
Units of Silchar Medical College.
2) To study the bacteriological profile,
their drug sensitivity and resistance

pattern from the isolates of the
patients.

Materials & Methods
Study Design: Observational study (cross
sectional study)
Place of study:
1) Department of Microbiology, Silchar
Medical College & Hospital, Silchar
2) Different Intensive Care Units (ICUs) of
Silchar Medical College & hospital,
Silchar
Study Period: One year from June 2018 to May
20109.

Clinical Specimen
e The different types of the samples were-
Blood, Urine, Catheter tip, Endo-tracheal
tube, Endo-tracheal aspirate, Pus from
surgical site.
e Different departments from where samples
were collected are Neonatal Intensive Care
Unit (NICU), Pediatric Intensive Care Unit
(PICU), Medicine ICU, Obstetrics &
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Gynecology ICU, etc. and samples from
patients of any age and both the sexes
were included.

Collection
Under strict aseptic condition samples were
collected and immediately transferred to
Bacteriology  section of Department of
Microbiology, Silchar Medical College &
Hospital for processing.
Processing of the sample
First samples were inoculated in culture media for
primary isolation of bacteria. The media used are
as follows:
a) 5% sheep blood agar medium and
MacConkey’s agar for all specimens.
b) Cysteine Lactose Electrolyte Deficient
Media which was used for urine
Isolation and identification of isolates
The isolates were identified by Colony
morphology and cultural characteristics, Gram
stain, Motility, Biochemical tests, Sugar
fermentation test.

Antibiotic  susceptibility testing by disc
diffusion method (CLSI 2018):

e Mueller Hinton agar plates were made till
depth of 4mm.

e Pure culture was selected for preparation
of inoculums.3-4 similar colonies were
selected and transferred into peptone
water. Incubated at 35°C for 2-8 hours till
light moderate turbidity was achieved. The
turbidity was adjusted to Mac Farlands
standard 0.5(1.5 x 10° CFU/m).

e A sterile cotton swab was dipped in the

suspension

e The soaked swab was rotated firmly
against the upper inside wall of thetube to
remove excess fluid.

e It was streaked evenly into entire agar
surface of the plate three times, turning the
plate 60° between each streaking.

e The inoculums is dried 5-15 minutes with
lid in place.

e Commercially prepared antibiotic discs
were applied using aseptic technique.

e The discs were placed with centres at least
24 mm apart.

e Incubated immediately and examined after
14-16 hours.

e The zone of inhibition was measured in
millimetres with standard chart provided
through CLSI Guidelines 2018.

e Quality control of  Antimicrobial
susceptibility testing is done by using
reference strain i.e. Staphylococcus aureus
ATCC- 25923, Escherichia coli ATCC-
25922, Klebsiella pneumoniae ATCC-
700603 as per standard CLSI guideline.

Results & Observations

The following observations were made in the

study:

1. Prevalence of Nosocomial infection

During the period of the study, a total of
160 samples were analyzed. Of these, 38
patients (23.75%) were found to develop
Nosocomial infection. Type of samples &
their positivity pattern on culture are
shown in table

Type of Sample Total number Positivity (%)
Urine, Catheter tip 52 21 (40.38%)
Blood, Peripheral venous line etc. 68 08 (11.76%)
Tracheal aspirate, Endotracheal tube 30 08 (26.66%)
Pus from surgical site, Drain tip 10 01 (10%)
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2. Demographic characteristics of
Nosocomial infection:

27), HDU 9% ( 1 out of 11) as
follows in Table / chart 4

A) Isolation of the samples were from B) Patients who developed nosocomial
various ICUs, & showed that more infection, among them 59 (37%) were
number of specimens were isolated male and 101 (63%) were female (P
from NICU 29.31% (17 out of 58) value 0.039)
followed by SNCU 26.66% (4 out of C) The isolates belonged to different age

15), ICU 26.08% (6 out of 23), PICU
19.04% (4 out of 21), SICU 20% ( 1
out of 5), MICU 18.51% ( 5 out of

groups. Prevalence of nosocomial
infectionamong different age group is
depicted in table.

AGE WISE DISTRIBUTION

16

14

12

10

<1mon 1mon-  1yr- 11yr-  21yr-  31yr-  41yr-  51yr-  61lyr-  71lyr-
lyr 10yr 20yr 30yr 40yr 50yr 60yr 70yr 80yr

3. Distribution of isolated organisms in nosocomial infection

DISTRIBUTION OF ORGANISMS

M Staphylococcus aureus

M Coagulase Negative Staphylococcus
species(CONS)

H Enterococcus species

Acinetobacter baumannii

B Pseudomonas species

M Escherichia coli

M Klebsiella Species
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4. Antibiotic Susceptibility pattern:

Antibiotic susceptibility pattern of the
isolates of our as follows—

In our study we noted that non-fermenting
Acinetobacter species ranks top in the list
among clinical isolates from ICU.
Antimicrobial susceptibility pattern was
analyzed among these isolates and it was
observed that most of NF-GNB were multi
drug resistant organisms (MDRO) being
resistant to three or more class of
antibiotics. High rates of resistance was
noted to even carbapenems and

aminoglycosides.

Second most common organism in our
study was Staphylococcus aureus. 42.8%
of Staphylococcus aureus were found to be
MRSA and the proportion of VRE was
0%.

Members of the Enterobacteriacae family
are the third in the list of most common
clinical isolates. Escherichia coli and
Klebsiella spp were most common clinical
isolates in this family. In both of these
GNB, high rates of non susceptibility was
noted against quinolones, cephalosporins
and beta lactam inhibitor group of drugs.
Resistance to carbapenems was also
significantly higher.

[Table/Fig-7]: Antimicrobial resistance pattern of non-fermenting GNB.

Antimicrobial Agent Acinetobacter species Pseudomonas species
(12) (4)

Ceftazidime 11 (91.6%) 2 (50%)
Cefoperozone+ 3 (25%) 1 (25%)
Salbactam
Meropenem 10 (83.3%) 2 (50%)
Gentamicin 10 (83.3%) 3 (75%)
Amikacin 10 (83.3%) 2 (50%)
Ciprofloxacin 10 (83.3%) 3 (75%)
Levofloxacin 9 (75%) 1 (75%)
Tetracycline 5 (41.6%) --
Piperacillin+Tazobactam 1(25%)

*0 indicates resistance to corresponding antimicrobial agent.

[Table/Fig-8]: Antimicrobial resistance pattern of gram positive cocci.
Antimicrobial agent Staphylococcus. Enterococcus CoNS
aureus (7) species(3) (1)

Penicillin 6 (85.7%) 0 (0.00%)

Ampicillin 2 (66.6%)

Amoxycillin+ 6 (85.7%)

Clavulanic acid

Gentamicin 2 (28.5%)

Ciprofloxacin 4 (57.1%) 0 (0.00%)

Erythromycin 3 (42.8%)

Clindamycin 1 (14.2%) 1 (100%)

High level Gentamicin 1 (33.3%)

Vancomycin 0 (0.00%) 1 (33.3%) 0 (0.00%)

Cefoxitin 3 (42.8%) 1 (100%)

Linezolid 0 (0.00%)

*0% indicates resistance to corresponding antimicrobial agent.
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[Table/Fig-9]: Antimicrobial resistance pattern of Enterobacteriacae

Antimicrobial agent Escherichia coli Klebsiella species
(6) ()
Ceftriaxone 5 (83.3%) 4 (80%)
Ceftazidime 5 (83.3%) 4 (80%)
Cefoperazone+ Sulbactam 1 (16.6%) 1 (20%)
Meropenem 2 (33.3%) 2 (40%)
Gentamicin 4 (66.6%) 3 (60%)
Amikacin 2 (33.3%) 3 (60%)
Ciprofloxacin 5 (83.3%) 4 (80%)

*0% indicates resistance to corresponding antimicrobial agent

So, it can be concluded from our study that overall
MDRO (resistant to 3 or more class of
antimicrobial agents) isolates were 59.2%, MRSA
isolates were 42.8%, MR CoNS isolates 100%,
VRE 0.00%

Conclusion

From this prospective cross-sectional study, it can
be concluded that Nosocomial infection is a
significant problem in this region.

The risk of the development of nosocomial
infections is directly related to the duration of ICU
stay and the duration of the use of the use of the
indwelling catheters/ tubes. The prolonged use of
indwelling devices needs careful prophylactic
standards of microbiological monitoring.

The empirical and the indiscriminate usage of
antibiotic should be avoided in order to curtail the
emergence and spread of drug resistance among
nosocomial pathogens.

A sustained co-ordination between the clinician
and the clinical microbiologist is essential not
only for improving clinical outcome but also for
optimizing resource utilization. Use of higher
antibiotics like carbapenems results in increased
healthcare associated cost and burden, also
contributing to spread of drug resistance among
nosocomial pathogens

Improper detection and reporting of Nosocomial
infection may lead to major clinical and
epidemiological consequences. Antibiotic
policies, effective surveillance and scrutiny of
epidemiological trends of the infections are need
of the hour for better management of ICU
infections with resistant organisms.

As the limitation of our study is small sample size,
further studies on resistance pattern with larger
sample size, and also samples from the health care
providers would provide a clearer picture of the
prevalence in this hospital.

Bibliography

1. Dugad AG et al. Prevalence of nosocomial
infection; Int J Res Med Sci.2015
Dec;3(12): 3514-3518.

2. Apurva Sastry; Essentials of Hospital
infection control; Introduction to Hospital
acquired infection:pl

3. Shehabi, A.A., Baadran, 1. 1996. Microbial
infection and antibiotic resistance patterns
among Jordanian intensive care patients.
Eastern mediterranean Health J.,2(3): 515-
520

4. Ducel, G., Fabry, J., Nicolle, L.2002.
editors. Prevention of Hospital acquired
infections: A Practical guide.2™ ed.
Geneva, World Health Organization

5. Kirishna, Prakash, S. Nosocomial infection:
An overview New Delhi: Maulana Azad
Medical College.13P

6. Harrison’s Principle of internal Medicine,
Hospital acquired infections, 16" edition
Vol 1 Chapter 92, page 442

7. Giinserena, F., Mamikoglua, L., Ztiirkb,
S., Yiicesoyc, M., Biberogluc, K.,
Yulug'c, N., et al. 1999. A surveillance
study of antimicrobial resistance of Gram-
negative bacteria isolated from intensive
care units in eight hospitals in Turkey. J.
Antimicrob. Chemother., 43: 373-378.

Dr Bijoyeta Das et al IMSCR Volume 10 Issue 05 May 2022

Page 48



10.

11.

12.

13.

14.

15.

16.

17.

18.

Barai, L., Fatema, K., AshrafulHaq, J.,
Omar Farug, M., Areef Ahsan, A.S.M.,
Golam Morshed, M.A.H., et al. 2010.
Bacterial profile and their antimicrobial
resistance pattern in an intensive care unit
of a tertiary care hospital in Dhaka.
Ibrahim Med. Coll. J., 4(2): 66-609.

Topley & Wilson

HAI: Guidelines to laboratory methods,
edited by M.T. Parker WHO regional
Publications, European series no.4,1978
Garner JS et al. CDC definitions for
nosocomial infections, 1988. Am J infect
control, 1988, 16: 128-140

Centres for disease control & prevention. *
National Healthcare Safety Network
(NHSN) Patient Safety component
Manual. CDC, Atlanta” (2019)

Benett JE, Dolin R, Blaser MJ. Mandell
Douglas and Benett’s Principle & Practice
of infectious diseases, 8" edition.
Philadelphia: Elsevier;2014

Damani N. Manual of infection prevention
& control. Oxford: OUP Oxford; 2011 Dec
22

Dudeck MA, Edwards JR, Allen-
BridsonK,et al. NHSN 2013 HAI Data:
National Healthcare Safety Network
report, data summery for 2013, device-
associated module. Am j infect control.
2015; 43(3): 206-21

Singh S, Chakravarthy M, Chaya V, et al.
Analysis of a multicentric pooled
healthcare associated infection data from
India: New insights. J Natl Accredit Board
Hosp HealthcProvid. 2014; 1:39

Mehta Y, Jaggi N, Rosenthal VD, et al.
Device-Associated Infection Rates in 20
cities of India, Data Summery for 2004-
2013: Findings of the International
Nosocomial infection Control Consortium.
Infect Control Hosp Epidemiol. 2016;
37(2): 172-81

Kalanuria AA, Zai W, Mirski M. VAP
pathogenesis: Ventilator-associated

19.

20.

21.

22.

23.

24,

25.

26.

pneumonia in the ICU. Crit
care.2014;18(2):208.

Weinstein RA, Bonten MJ, Kollef MH, et
al. VAP risk factors: Risk factors for
ventilator-associated pneumonia: from
epidemiology to patient management. Clin
Infect Dis.2004;38(8):1141-9

Singh S, Chakravarthy M, Rosenthal VD,
et al. Surgical site infection rates in six
cities of India: findings of the International
Nosocomial Infection Control Consortium
(INICC). Intern health. 2014;7(5):354-9
Singh R, Singla P, Chaudhary U.
Pathogenesis: Surgical site infections:
classification, risk factors, pathogenesis
and preventive management. Int J Pharm
Res Health Sci.2014;2:203-14

Cui P, Fang X. Pathogenesis of infection
in surgical patients. Curropin crit care.
2015;21(4):343

Vincent JL, Bihari DJ, Suter PM, Bruining
HA, White J, Nicolas-Chanoin MH, Wolff
M, Spencer RC, Hemmer M: The
prevalence of nosocomial infection in
intensive care units in Europe. Results of
theEuropean Prevalence of infection in
Intensive Care (EPIC) Study.
EPICInternational Advisory Committee.
JAMA 1995;274:639-644.

Vincent JL, Rello J, Marshall J, Silva E,
Anzueto A, Martin CD, Moreno R,
Lipman J, Gomersall C, Sakr Y, Reinhart
K. The Extended Prevalenceof Infection in
the ICU Study: EPIC 1I. JAMA
2009;302:2323-2329.

Esen S, Leblebicioglu H. Prevalence of
nosocomial infections at Intensive care
units in Turkey: a multicentre 1-day point
prevalencestudy. Scan J Infect Dis
2004;36:144-8.

Legras A, Malvy D, Quinioux Al, Villers
D, Bouachour G, Robert R, Thomas R.
Nosocomial infections: prospective survey
of incidencein five French intensive care
units. Intensive Care Med 1998;24:1040-6.

Dr Bijoyeta Das et al IMSCR Volume 10 Issue 05 May 2022

Page 49




27.

28.

29.

30.

31.

32.

33.

34.

Malacarne P, Boccalatte D, Acquarolo A,
Agostini F, Anghileri A, Giardino M,
Giudici D, Langer M, Livigni S,
Nascimben E, Rossi C,Bertolini G.

Epidemiology of nosocomial infection in
125 Italianintensive care units. Minerva
Anestesiol2010;76:13-23.

Kallel H, Dammak H, Bahloul M, Ksibi H,
Chelly H, Ben Hamida C, Rekik N,
Bouaziz M. Risk factors and outcomes of
intensive care unitacquiredinfections in a
Tunisian ICU. Med Sci Monit2010;16:PH
69-75.

Ding JG, Sun QF, Li KC, Zheng MH,
Miao XH, Ni W, Hong L, Yang JX, Ruan
ZW, Zhou RW, Zhou HJ, He WF.
Retrospective  analysis  ofnosocomial
infections in the intensive care unit of a
tertiary hospitalin China during 2003 and
2007. BMC Infect Dis 2009;9:115.
Richards MJ, Edwards JR, Culver DH,
Gaynes RP. Nosocomial infections in
medical intensive care units in the United
States.National Nosocomial Infections
Surveillance  System. Crit  Care
Med1999;27:887-92.

Vincent JL, Sakr Y, Sprung CL, Ranieri
VM, Reinhart K, Gerlach H, Moreno R,
Carlet J, Le Gall JR, Payen D: Sepsis in
European intensivecare units: Results of
the SOAP study. Crit Care Med
2006;34:344-53.

Siegel T, Mikaszewska-Sokolewicz M,
Mayzner-Zawadzka E. Epidemiology of
infections at the intensive care unit. Pol
MerkurLekarski2006;20:309-14.

34) de Oliveira AC, Kovner CT, da Silva
RS. Nosocomial infection in an intensive
care unit in a Brazilian university hospital.
Rev Lat AmEnfermagem2010;18:233-9.
Agarwal R, Gupta D, Ray P, Aggarwal
AN, Jindal SK. Epidemiology, risk factors
and outcome of nosocomial infections in a
Respiratoryintensive Care Unit in North
India. J Infect 2006;53:98-105.

35.

36.

37.

38.

39.

40.

41.

Pampita Chakraborty, Sukumar
Mukherjee. A study on the Prevalence and
Microbiological Profile of Nosocomial
Infections in the ICU of a Tertiary Care
Hospital in Eastern India. Int. J.
Curr.Microbiol.App.Sci (2016) 5(5): 920-
925

Ambanna Gowda Durgad, Sudarshan
Varadarajan. Prevalence of nosocomial
infections in the intensive care unit. Int J
Res Med Sci. 2015 Dec; 3(12): 3514-3518
Zaveri Jitendra R, Patel Shirishkumar M,
Nayak Sunil M, Desai Kanan, Patel Parul.
A study on bacteriological profile and drug
sensitivity & resistance pattern of isolates
of the patients admitted in intensive care
units of a tertiary care hospital in
Ahmedabad. Natl J Med Res 2012 2(3):
330-334

Shalini S, Kranthi K, Gopalkrishn Bhat K.
The Microbiological Profile of
Nosocomial infections in the Intensive
care Unit. J Clin Diag Res 2010 Oct [
cited: 2010 Oct 31] ; 4: 3109-3112

Akash Deep, R. Ghildiyal, S. Kandian and
N. Shinkre. Clinical and microbiological
profile of nosocomial infections in the
pediatric intensive care unit (PICU).
Indian Pediatr. 2004 Dec;41(12): 1238-46
Dileep Kumar Sharma, Yogendra Kumar
Tiwari, Nitya Vyas, Rakesh Kumar
Maheshwari. An investigation of the
incidence of Nosocomial infection among
patients admitted in the intensive care unit
of a tertiary care hospital in Rajasthan,
India.Int, J.Curr.Microbiol. App.Sci (2013)
2(10):428-435

Sugata Dasgupta, Soumi Das, Neeraj S.

Chowan, AvijitHazra. Nosocomial
infections in the Intensive care unit:
Incidence, risk factors, outcome and

associated pathogens in a public tertiary
teaching hospital of Eastern India.

Dr Bijoyeta Das et al IMSCR Volume 10 Issue 05 May 2022

Page 50




