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Abstract

Background: Global prevalence of healthcare associated infections (HAI) ranges
between 7% and 12% as per WHO estimates. The most important types of ICU-
Als are ventilator associated events/ respiratory infections/pneumonia
(VAE/VAP), central line-associated bloodstream infections/ septicemia
(CLABSI), and catheter-related urinary tract infection (CAUTI). The aims and
objectives are to isolate and identify pathogens in MICU patients and study their
antimicrobial susceptibility pattern. Materials and Methods: Laboratory records
of all clinical samples received from MICU of our hospital, during the study
period, in Microbiology laboratory, were analysed by the following parameters:
clinical presentation, type of sample (blood culture, sputum, CSF, fluids, urine,
endotracheal aspirate, central line tip etc),risk factors (including invasive
procedures and underlying disease condition), microbiological laboratory results
(including primary smear, culture isolates and their antibiotic sensitivity) and
outcome of patients. All laboratory procedures were performed, in Microbiology
laboratory, using standard protocol. Result: 70/286(24%) of the total samples
received, were culture positive. Blood samples were highest followed by urine,
pus and endotracheal secretions. The most common infection was central line-
associated bloodstream infections/ septicemia (CLABSI) followed by catheter-
related urinary tract infection (CAUTI) and ventilator associated events/
respiratory infections/pneumonia (VAE/VAP). Organismwise majority were
Gram negative in 44/70; followed by fungi in 14/70 and Gram positive 12/70.
Predominant organism was Pseudomonas 13/70.Gram negative isolates showed
maximum sensitivity to amikacin, gentamicin, imipenem and clindamycin
followed by piperacillin tazobactum, meropenem and polymyxin. Gram positive
isolates showed maximum sensitivity to vancomycin and linezolid followed by
moderate sensitivity to ampicillin, penicillin, levofloxacin and doxycycline.
Among the MDR organisms: Gram negative ESBL were 35/44(80%),
MRSAY2(50%) and VRE 2/6( 30%).Mortality was 22/70 (31%) patients.
Conclusion: An analysis of contemporary hospital data is required to determine
the current trends in ICU infections and antibiotic sensitivity.

INTRODUCTION

Nosocomial infections are an important cause of
morbidity and mortality in intensive care units.[t!

organisms, which cause life-threatening infections.E!
Intensive care units (ICU) are a major source of
device-associated infections in tertiary care
hospitals.¥) Empirical use of antimicrobial agents

Global prevalence of healthcare associated infections
(HAI) ranges between 7% and 12% as per WHO
estimates.l? Patients admitted to the intensive care
unit (ICU) are prone to develop nosocomial
infections due to multidrug-resistant (MDR)

was identified as a strong risk factor for resistance
development and excessive mortality.[] Appropriate
strategies are required to combat the augmented rate
of these infections and MDR bacteria among ICUs.E]
Antimicrobial stewardship (AMS) is an essential step
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to optimize consumption of antimicrobials and thus
reduce bacterial resistance.”8l In the present scenario
methicillin-resistant  Staphylococcus aureus and
vancomycin-resistant enterococci among Gram-
positive organisms and MDROs: Kilebsiella
pneumoniae, Acinetobacter baumannii complex,
Pseudomonas aeruginosa, extended spectrum beta-
lactamase  production in  Escherichia  coli,
Enterobacter spp. and Citrobacter spp. among the
gram-negative organisms are most worrisome
pathogens.P19 Therefore antibiotic use should be
optimized in ICUs as the antibiotic resistance is on a
steep rise and due to lack of newer antimicrobial in
the pipeline. A multi-pronged approach including
early and accurate microbiological diagnosis,
narrowing and de-escalation of antibiotics based on
culture reports and antibiotic stewardship along with
strict implementation and compliance of infection
control practices can go a long way in preventing the
emergence of MDR nosocomial pathogens.[*:12

Aims and Objectives of the Study

To isolate and identify bacterial pathogens in MICU
patients and to study their antimicrobial susceptibility
patterns.

MATERIALS AND METHODS

Study Design: Retrospective study

Study Site: Microbiology department

Study Duration: Total samples received during June
2021 to May 2022.All the data was collected in a
period of one to two months from the laboratory
records and from Medical Record Department
(MRD).

Inclusion Criteria
All clinical samples received from MICU of our
hospital, in the Microbiology laboratory.

Exclusion Criteria
Records with incomplete data.

Methodology

Laboratory records of all clinical samples received
from MICU of our hospital, during the study period,
in Microbiology laboratory, were analyzed by the
following parameters: age, sex, clinical presentation,
type of sample received (blood culture, sputum, CSF,
fluids, urine, endotracheal aspirate, central line tip
etc), risk factors (including invasive procedures and
underlying disease condition), microbiological
laboratory results (including primary smear, culture
isolates and their antibiotic sensitivity) and outcome
of patients. All laboratory procedures were
performed, in Microbiology laboratory, using
standard protocol. The isolated microorganisms'
recognition was done according to colony
morphology, Gram stain, and standard confirmatory
biochemical tests. Gram-positive bacteria were
further identified by testing the hemolytic activity on

blood agar and biochemical tests such as catalase
reaction, slide and tube coagulase tests, bile esculin,
bacitracin sensitivity etc. Gram-negative bacteria
were identified by biochemical tests such as oxidase,
triple sugar iron, motility indole, citrate and urease
tests. Antimicrobial susceptibility of the bacterial
isolates by Kirby-Bauer disk diffusion method was
performed and interpreted according to the Clinical
Laboratory Standards Institute (CLSI) guidelines.
ESBL producers were confirmed phenotypically by
the double-disk synergy test using clavulanic acid
and third-generation cephalosporins. Disks of third-
generation  cephalosporins and  amoxicillin-
clavulanic acid were kept 15-20 mm apart, centre to
centre, on inoculated Mueller-Hinton agar. The plates
were incubated at 35°C-37°C for 18-24 hours. A
clear extension of the edge of the inhibition zone of
any of the third-generation cephalosporins towards
the amoxicillin-clavulanic acid disk was interpreted
as positive for ESBL production. Escherichia coli
ATCC 25922 was used for quality control.

Statistical Analysis & Outcome Measures: The
data entry was made in Microsoft Excel sheet.
Statistical analysis was performed using SPSS
software. The chi square test was used for assessing
association between categorical variables. The p
value of 0.05 or less was considered to be significant.

RESULTS

Overall 70/289 (24%) of the total samples received,
were culture positive. The samplewise distribution of
growth is shown in [Table 1]. Blood samples were
highest followed by urine, pus and endotracheal
secretions. Respiratory ~ samples included:
endotracheal secretions, sputum, pleural fluid and
tracheal aspirate. In our study the most common
infection was central line-associated bloodstream
infections/ septicemia (CLABSI) followed by
catheter-related urinary tract infection (CAUTI) and
ventilator associated events/ respiratory
infections/pneumonia (VAE/VAP). Organism wise
majority were Gram negative in 44/70; followed by
fungi in 14/70 and gram positive 12/70. [Table 2].
Predominant  Gram-negative  organism  was
Pseudomonas 13/44. Gram negative isolates(n=44)
were predominantly seen in endotracheal secretions,
sputum, pleural fluid, and tracheal aspirate 19/44 and
blood culture 12/44. Gram positive growth was
observed in blood, urine and pus samples. Yeast
growth was predominantly seen in urine samples
13/26. [Table 1] Gram negative isolates showed
maximum sensitivity to amikacin, gentamicin,
imipenem and clindamycin followed by piperacillin
tazobactum, meropenem and Polymyxin. Gram
positive isolates showed maximum sensitivity to
vancomycin and linezolid followed by moderate
sensitivity to ampicillin, penicillin, levofloxacin and
doxycycline. In our study 38/70 (54%) were MDR
organisms: ESBL 35/44 (80%), MRSA %2(50%) and
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VRE 2/6 (30%). Clinically, the 70 infected patients
revealed the following conditions: majority had
diabetes 24, followed by hypertension 23, sepsis 19,
respiratory 14, cardiovascular 9, neurological 7,
tuberculosis 7, dengue 3 and leptospirosis 1.
Spectrum of presentions included: 1. respiratory:
ARDS, COPD, LRTI, chronic lung disease, pleural
effusion, pulmonary hypertension, breathlessness,

pneumonia, nasal mucormycosis, pulmonary
embolism and pneumothorax; 2. neurologic:

cerebrovascular accident, Parkinsons disease,
seizures, encephalitis, altered sensorium,
hydrocephalus, intracranial bleed, tuberculous

meningitis. 3. cardiovascular: pericardial effusion,
congestive cardiac failure, cardiogenic shock, atrial
fibrillation, sudden cardiac arrest; 4. others: cellulitis,
chemical consumption poisoning, multiorgan
dysfunctional syndrome, diabetic ketoacidosis,
epistaxis, haemetemesis and cholecystitis. Mortality

occurred in 22/70 (31%) patients.

Table 1: Sample wise distribution of growth n=289

Samples

Blood

Urine

Respiratory

Pus

Total

Number

123

109

47

10

289

Culture positive

20

24

19

70

Gram negative

12

8

19

44

Gram positive

5

5

0

12

Yeast

3

11

0

14

No growth

103

85

28

w|o(N|ogr

219

Table 2: Organismwise distribution of Isolates n=70

Organism

Number

Gram negative n=44(63%)

Pseudomonas

13

Klebsiella

11

Acinetobacter

E.coli

Nonfermenters

Providencia

Morganella

PR (Njwlo

Serratia

Gram positive n=12(17%)

Enterococcus

(o]

Streptococcus

Staphylococcus

Fungi n=14 (20%)

Candida

Mucor

IF o |
Antibiogram of Gram negative Isolates n=44

an

&0 |

-

-

-

: | I | I I

amikacin gentamicin mipemen clindamycin  piperacilin-

tazobactum

merapenem

W sensiive W resistant

Antibiogram of Gram positive Isolates n=12

peniillin

vanc omycin nezold ampiilin levofioxacin doxycycline  clindamycin

Wsenstive M resisam

DISCUSSION

In our study the overall infection rate was 70/286
(24%). Similar rate was observed by Vincent et al
22%, Sushmita et al 24% and Gill et al 25%.[13.14.19]
Higher rate was reported by Pattanayak et al 28%,
Despotovic et al 33% Sharma M et al 40%, Mahendra
et al 46%, Syal et al 50%, Kaur n et al 61%, Barma
et al 63%, Choudhuri et al 66%, Ranjitha et al
74%,Venkataraman et al 90%,[6.17.18.19.2021.22.23.24]
Lower rate was seen by Chitralekha et al11%,
Dasgupta et al 12%, Neda et al 17%, Mythri et al
18%,[25:26.27.26]

In our study samplewise distribution showed that
blood samples were highest followed by urine, pus
and endotracheal secretions. This was similar to
Fahim et al: blood>urine>pus, whereas Mangala et al
noted respiratory specimens>urine>blood, Apoorva
et al: Pus>sputum>urine and Sharma M et al
pus>blood> respiratory specimens,[18.:22.30.31.82.33.34]

In our study the most common infection was central
line-associated bloodstream infections/ septicemia
(CLABSI) followed by catheter-related urinary tract
infection (CAUTI) and ventilator associated events/

respiratory  infections/pneumonia  (VAE/VAP).
Others studies observed following infections:
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Mangala et al VAP>UTI>BSI; Chaudhary et al
BSI>VAP>CAUTI; Dasgupta et al
VAP>CAUTI>BSI; Neda et al BSI>VAP>UTI and
Venkataraman et al VAP>BSI>CAUT].[24.26.21.2931]
Organismwise majority were Gram negative in
44/70; followed by yeast in 16/70 and gram positive
10/70. Gram negative isolates were predominantly
seen in endotracheal secretions, sputum, pleural fluid,
and tracheal aspirate 19/44 and blood culture 12/44.
Gram positive growth was observed in blood, urine
and pus samples. Yeast growth was predominantly
seen in urine samples 13/26. [Table 1]

Thus in our study Gram negative isolates (63%) >
Gram positive isolates (14%). Similar finding was
noted by Mangala et al, Jain AK et al, Kumar et al,
Fahim et al, Kaur N et al, Garg et al, Vincent et al,
Ranjitha et al.[%1218.23.32.33.34.35] Ag gpposed to this
Gram positive isolates > Gram negative isolates was
noted by Khan et al, Chitralekha et al and Gill et
In our study commonest organism was Pseudomonas,
which was also noted by Kumar et al and Apoorva et
al.;23%  Others reported the following as the
predominant organism: Ecoli by Pattanayak et al and
Sharma M et al.l818 Acinetobacter by Jain et al,
Venkataraman et al, Ranjitha et al, Mahendra et al,
Gupta V et al and Bhandari et al.[1923.243237.38]
Klebsiella by Fahim et al, Garg et al, Chaudhary et al,
Chidambaram et al and CONS by Gill et al,
Chitralekha et al.[1525:31.34.35.59]

In our study Gram negative isolates showed
maximum sensitivity to amikacin, gentamicin,
imipenem and clindamycin followed by piperacillin
tazobactum, meropenem and Polymyxin. Other
studies observed the following sensitivity pattern
with respect to gram negative organisms: Pattanayak
et al -polymyxin, kumar-colistin, meropenem,
tigecycline, fahim-amikacin, imipenem, meropenem,
colistin; Garg et al-imipenem, meropenem, colistin;
Mahendra et al-colistin; Despotovic et al-colistin,
tigecycline, khan-colistin, minocycline;
Chidambaram et  al-imipenem,  piperacillin
tazobactum, cefoperazone sulbactum,[16-17.3539]

In our study Gram positive isolates showed
maximum sensitivity to vancomycin and linezolid
followed by moderate sensitivity to ampicillin,
penicillin, levofloxacin and doxycycline. High
sensitivity of Gram positive isolates to vancomycin
and linezolid was also noted by Kumar et al, Fahim
et al, Garg et al, Khan et al and Chitralekha et
a].125.33.34.36]

In our study overall 38/70(54%) were MDR
organisms: ESBL 35/44(80%), MRSA %2(50%) and
VRE 2/6(30%).Similar findings were noted by
Sharma M et al 77% ESBL, Gupta et al 50%MRSA
and Saxena et al 60% MRSA [L:27.40]

In our study mortality was 22/70(31%) which was
similar to Vincent et al 30%; higher than Mahendra
et al 18% and lower than Venkataraman et al
50%.[1312241 Despotovic et al further noted that
diabetes with intubation was associated with
increased mortality.1]

CONCLUSION

The profile of bacteria causing infections and their
antibiotic sensitivity pattern vary widely from one
geographical region to another, one hospital to
another and even among the ICUs within one
hospital. Therefore, if the clinician has adequate
information of the spectrum of microorganisms and
the AMR patterns prevalent in that particular setting,
appropriate empiric antibiotic therapy can be
started.[%!

Active screening for resistant multidrug strains
remains an important component of infection control
policy in any healthcare setting irrespective of
financial and logistical costs.!
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