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Abstract

Objectives: Patients with critical illness are admitted in intensive care units (ICU). A right antibiotics given to these
patients timely, will help in their recovery. This study was done with an aim to know the profile of microorganism
in the ICU setting and their antibiotic susceptibility pattern.

Materials and methods: The study was conducted for 1 year period in a tertiary care hospital at Bihta, Patna. All the
clinical samples received from various ICU’s were subjected to culture and sensitivity by standard microbiological
procedures.

Results: A total of 540 samples were received from various ICU’s. The culture positive rate in ICU was 22.8%. The
most common culture positive sample received was blood 59 (48%). Among culture positive samples, 68 (55.3%)
were Gram negative bacteria (GNB), followed by 43 (35%) Gram positive cocci (GPC) and 12 (9.7%) fungal isolates.
Escherichia coli 28 (22.8%) was the most common isolates among GNB. Among GPC, the most common isolates was
Coagulase negative Staphylococcus species (CONS) 32 (26%). All fungal isolates were Non albicans Candida (9.8%).

Conclusion: This will help in making antibiotic policy of the ICU setting and will guide clinicians for empirical
therapy. It will prevent misuse of antibiotics and helps to combat antibiotic resistance.
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Introduction unitcalled ICU.! Apatient admitted in ICU has

increased risk of developing healthcare associated

A patient who needs intensive treatment and infections. It is due toirrational use of antibiotic

continuous observation are kept in a specialized
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and invasive devices.? In developing countries,the
healthcare associated infections among ICU admitted
patients varies from 11-60%.3 There is emergence
and spread of antibiotic resistant pathogens in ICU
setting all across the globe in last few years. There is
very limited therapeutic options available for these
pathogens leading to global threat.* In 2019, 1.27
million deaths were reporteddue to antimicrobial
globally.® A studyon
resistance, reported that in India, more than 70%

resistance antimicrobial
GNB were resistant to fluoroquinolones and third
generation cephalosporins. Among the GPC,42.6%
Staphylococcusaureus were reported as methicillin-

resistant and 10.5% Enterococcus faecium  as
vancomycin-resistant.®
Material and Methods

Thisprospective study was conducted in a
tertiary care hospital in Bihta, Bihar over a period of 1
year from July 2023 to June 2024. The study was done
after getting approval by the clinical research ethics
committee of Netaji Subhas Medical College and
Hospital, Bihta, Patna via letter no : CREC/2023/33,
dated 04/07/2023. Informed consent were obtained
from patient’s relatives before enrolling into the
study. The samples were collected from various
ICU’s (Medical Intensive care unit{MICU}, Surgical
Intensive care unit {SICU}, Pediatrics Intensive
care unit {PICU} and Neonatal Intensive care unit
{NICU}) and processed by standard procedure. The
isolates were identified by standard techniques. The
bacterial isolates were identified based on colony
morphology, gram stain, motility and biochemical
tests. Fungal isolates were identified by gram stain
and germ tube’. The antimicrobial susceptibility
pattern was determined by Kirby Bauer disc diffusion
method according to CLSI 2023 guidelines®.Statistical
analysis: The data were entered in Microsoft Excel
and SPSS software was used for statistical analysis.
Descriptive data were analyzed statistically and
expressed as percentage.

Results

During the study period, a total of 540 samples
were received from various ICU’s for culture and
sensitivity. Among this, 123 (22.8%) samples were
culture positive and 417 (77.2%) showed no growth.
Male predominance 84 (68.3%) was seen as compared

to female 39 (31.7%) in culture positive samples. Most
of the culture positive samples 41 (33.3%) were from
0-1 year age group. (Table 1).

The most common clinical diagnosis in culture
positive sample were sepsis 71 (57.7%) followed
by respiratory tract infection 28 (22.8%), urinary
tract infection 18 (14.6%)

(4.9%). In the culture positive samples, the most

and head injury 06

common underlying co-morbid condition were due
to cardiovascular disease 66 (53.7%) followed by
diabetes 18 (14.6%), chronic lung disease 17 (13.8%),
chronic renal failure 12 (9.8%),
disease 10 (8.1%).

and chronic liver

TABLE1: DISTRIBUTION OFCULTURE POSITIVE
SAMPLES BASED ON DEMOGRAPHIC PROFILE
(N =123)

GENDER NUMBER | PERCENTAGE
MALE 84 68.3%
FEMALE 39 31.7%
AGE GROUP NUMBER | PERCENTAGE
0-1 Year 41 33.3%
>1-11 Year 04 3.3%
>11-18 Year 14 11.4%
>18-45 Year 25 20.3%
>45 YEAR 39 31.7%

Majority of culture positive samples were
received from MICU 50 (40.7%), followed by NICU 40
(32.5%), SICU 27 (21.9%) and PICU 06 (4.9%) (Figure
1). The most common culture positive clinical sample
received was blood 59 (48%), followed by respiratory
samples 25 (20%), urine 22 (18%) and pus 17 (14%).
(Figure 2).

= MICU =S5ICU =PICU NICU

Figure 1: DISTRIBUTION OF CULTURE
POSITIVE SAMPLES IN DIFFERENT ICU
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Figure 2: DISTRIBUTION OF CULTURE
POSITIVE SAMPLES BASED ON TYPES OF
SAMPLES

Among culture positive samples, 68 (55.3%)
were GNB, followed by 43 (35%) GPC and 12 (9.7%)
fungal isolates. Escherichia coli 28 (22.8%) were the
most common isolates among GNB followed by
Acinetobacter species 19 (15.4%) and Klebsiella species
12 (9.8%). Among GPC, the most common isolates
were Coagulase negative Staphylococcus species
(CONS) 32 (26%) followed by Enterococcus 06 (4.9%)
and Staphylococcus aureus 05 (4%). All fungal isolates
were Non albicans Candida (9.8%). {Table 2}.

TABLE 2: DISTRIBUTION OF BACTERIAL ISO-
LATES IN CULTURE POSITIVE SAMPLES (N =123)

GRAM NEGATIVE BACTERIA

1. Escherichia coli 28 (22.8%)
2. Acinetobacter species 19 (15.4%)
3. Klebsiella species 12 (9.8%)
4. Pseudomonas aeruginosa 08 (6.5%)
5. Proteus mirabilis 01 (0.8%)

120%

100%

GRAM POSITIVE COCCI

6. CONS 32 (26%)
7. Enterococcus species 06 (4.9%)
8. Staphylococcus aureus 05 (4%)
FUNGUS

9. Non Albicans Candida | 12(9.8%)

All the GNB were 100% sensitive to colistin,
except for the intrinsic resistant ones. Escherichia
coli showed 100% sensitivity to colistin followed by
Carbapenem (89%) and Aminoglycosides (67.9%).
The highest sensitivity in Klebsiella species was seen
in colistin 100% followed by tetracycline (75%) and
Carbapenems (33.33%). Proteus mirabilis showed 100 %
sensitivity towards Carbapenems and Piperacillin
Tazobactum. Pseudomonas species showed 100%
sensitivity towards colistin, Piperacillin tazobactum
followed by Carbapenems (87.5%) and Cefepime
(62.5%). Colistin (100%), followed by minocycline,
cotrimoxazole (26.3% respectively) and Piperacillin
tazobactum (21%) sensitivity was reported in
Acinetobacter species. {Figure3,4,5,}. In this study,
the production of extended-spectrum [-lactamases
(ESBLs) was reported to be 10% in Escherichia coli and
Klebsiella species.

Among GPC, 25 (78%) isolated CONS were
methicillin resistant. Highest sensitivity in CONS was
seeninvancomycin (100%), followed by linezolid (93.6%)
and tetracycline (78%). Methicillin resistant was 4 (80%)
in Staphylococcus aureus. It showed 100% susceptibility
to vancomycin, linezolid and gentamicin. Enterococcus
species was 100% sensitive to vancomycin, linezolid.
{Figure6}. Among all bacteria isolated from urine sample
100% sensitivity was seen for nitrofurantoin, except for
the intrinsic resistant ones.
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Figure 3 : Percentage sensitivity to antimicrobial agents shown by
members of Enterobacteriaceae family isolated from various ICU
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Figure 4 : Percentage sensitivity to antimicrobial agents shown by
Pseudomonas species isolated from various ICU
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Figure 5: Percentage sensitivity to antimicrobial agents shown by
Acinetobacter species isolated from various ICU
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Figure 6: Percentage sensitivity to antimicrobial agents
shown by Gram positive cocci isolated from various ICU
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Discussion

The culture positive rate was 22.8% from samples
received from various ICU’s. On the contrary
Savanur SS et al’ showed a high 76% culture positive
rate from their ICU’s samples. This difference may be
due to our center being a tertiary care hospital, where
patients get admitted after taking incomplete course
of antibiotics from general practitioners.

Majority of culture positive samples were
received from MICU 50 (40.7%) in this study. Similar
findings were reported by N. Chidambaram etal* in
their study. They reported 53.19% culture positive
samples were from MICU.

Among GNB, Escherichia coli (22.8%) was the
predominant organism isolated from ICU. This is in
accordance with study of Chandi DH etal'! where
they reported Escherichia coli (23.8%) as the frequently
isolated organism from their ICU samples.

In this study, CONS (26%) was most frequently
isolated GPC.Similar observation was reported by
Bhatnagar R etal'in their study.

The rate of Candida species isolated was 9.8% in
this study. It is in accordance with study of Saxena S
et. AL'® where they reported 6% isolates as Candida
species. All Candida isolates in our study were Non
albicans Candida. It is in accordance with study of
Horn DL etal'* where they reported Non albicans
Candida isolated was higher than that of Candida
albicans.

All the Non fermenting GNB showed a lower
susceptibility to the third generation Cephalosporins
and B-lactam/ pB-lactamase inhibitor combinations. In
study by Bhat etal'>and Nazneen etal'®, they reported
similar findings.

ESBL was reported to be 10% in Escherichia coli
and Klebsiella species in this study. Similar findings
have been reported by Gautam G etal'” in their study.
They reported 16% ESBL in Escherichia coli and
Klebsiella species.

Acinetobacter species in this study showed a
higher resistance to cephalosporins, carbapenem,
aminoglycoside and quinolones. This finding is
accordance with study of Moolchandani Ketal®,
Sheth KVetal”. In this study Acinetobacter species
showed 15.8% susceptibility towards meropenem,

aminoglycosides and quinolones. This is similar with
the study of Moolchandani K etal'” who reported
species
aminoglycosides

towards
(15.5%),

susceptibility of Acinetobacter
(16.5%),
quinolones (13.5%) respectively.

meropenem

This study showed a higher methicillin resistant
in S aureus (80%) and CONS (78%). A study by
Kumar A etal? has also reported a higher prevalence
of methicillin resistant. The increased prevalence
of MRSA and methicillin-resistant CONS strains
reported nowadays may be due to overuse of third-
generation cephalosporin as suggested by Vanitha
etal®!.

Linezolid resistant to CONS was reported to
6.4% in this study. This is much higher than study of
Chaturvedi P etal®?where they reported 2.5% CONS
as linezolid resistant. This difference may be due to
indiscriminate use of linezolid in recent years. Saxena
S etal®reported that consumption of linezolid was
more for gram positivecocci.

In our hospital, under the aegis of infection control
program, we frequently train ICU’s staffs regarding
hand wash and proper aseptic collection of samples.
There is established procedure for environmental
cleaning and restricted entry of visitors to ICU.

Limitation

Due to lack of resources, Non Candida species
could not be identified up to species level and
antifungal susceptibility could not be done. This
study findings is based on a single tertiary care
hospital ICU’s so the findings cannot be generalized
to other hospital ICU’s. Patient’s clinical information
like history of antibiotic used prior to their hospital
admission was not available.

Conclusion

In our study the most effective antibiotic against
GNB were Carbapenems and for GPC were Linezolid
and Vancomycin. The knowledge of microorganism
profile and their antibiotics susceptibility pattern will
help in making antibiotic policy of our ICU setting. It
will guide the clinicians in giving empirical therapy to
patient admitted in ICU, thus preventing the misuse
of antibiotics. Strict Infection control measures such
as hand hygiene, personal protective equipment,
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isolation protocols, environment cleaning and their

implementation in the ICU is necessary to reduce

drug resistance.
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