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BACKGROUND

Antibiotics are the most commonly prescribed medicines in intensive care units (ICU). The irrational use of antibiotics leads
to the development of multidrug-resistant organisms (MDR). The aim of the study is to determine the bacteriological profile
of infections in our ICU and antibiotic prescription practice, before and after the culture results.

METHODOLOGY

This is a retrospective study conducted in a tertiary-level, 33-bedded ICU in Nepal to evaluate the bacteriological profile and
antibiotic prescription practice. The patients who were admitted between a period of 3 months (January 2023 to March
2023) were enrolled. The data variables collected were; patients' details, culture samples sent (blood, urine, endotracheal
(ET) aspirate, sputum, cerebrospinal fluid (CSF), wound swab, pleural fluid, ascitic fluid, tissue culture, and peritoneal fluid),
gram stain results, culture sensitivity results, empirical antibiotics used, and change in antibiotics following culture results.

RESULTS

A total of 378 culture samples were obtained from 230 patients. A positive culture report was obtained for 165 (43.65%)
of the 378 samples sent. Urine was the most common sample sent for microbiology (28%), followed by blood (25.3%) and
sputum (22.75%). The percentage occurrence of gram-negative bacteria was 84%, while that of gram-positive bacteria was
16%. Methicillin- resistant coagulase-negative staphylococcus (MRCONS) was the most common gram-positive organism
isolated (46.15%), and Klebsiella pneumoniae was the most common gram-negative organism (38.84%). Cephalosporin was
the commonest group of empirical antibiotics used in our ICU, followed by carbapenem. Empirical antibiotic treatment was
continued in 108 patients (47%), changed following the culture results in 92 patients (40%), and discontinued in 30 patients
(13%). Escalation of antibiotics was done in 78 patients (85%) and de-escalation in 14 patients (15%).

CONCLUSION

Antimicrobial resistance and the irrational prescription of antibiotics can lead to a global economic burden. Hence, antibiotic
stewardship programs are required to reduce the irrational prescribing patterns of antibiotics.
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INTRODUCTION

Intensive care units (ICUs) have always been the epicenter
of infections in the hospital setting, and many patients
admitted to ICUs become infected with a variety of
infections. Although ICUs account for fewer than 5% of total
hospital beds, it is believed that they account for 256% - 30%
of MDR infections. [1] Pneumonia and bacteremia are the
most prevalent infections worldwide, and they are by far
the leading cause of death from infections in critically ill
patients. [2]

There are distinct patient populations with varying risks
and susceptibilities to infections and specific pathogens
within ICUs. Appropriate prescription practices should be
developed through studies and research in the ICUs. There
is wide institutional diversity in the relative prevalence
of predominant pathogens and their antimicrobial
susceptibilities. [3] The practice of prescribing antibiotics
is determined by the microbiological pattern of infection in
a particular ICU. The antibiotic resistance pattern is thus
distinct for a specific ICU.

It is generally accepted that antibiotics should be
administered empirically as soon as possible once an
infection is identified. Decisions regarding empiric antibiotic
therapy are based on two approaches: (1) a judgment that
the likely agent has “normal antibiotic susceptibility” and
can therefore be treated as such with a possible need for
“escalation” to second-line drugs after microbiological
identification; (2) a judgment, based on local microbiology
patterns and clinical presentation, that the infecting
microorganism may be MDR and should be treated as
such with a possible "de-escalation” to a simpler antibiotic
regimen after identification and antibiotic susceptibilities of
the causative microorganism are known. More frequently,
the latter approach is used in the ICU to ensure that all
possible causative organisms are initially covered. [4-5]

Although the importance and safety of de-escalation have
been well documented, the rate of antibiotic de-escalation
is still reported to be inadequate. Antibiotic de-escalation
is only accomplished in approximately 35-50% of patients
with severe sepsis. Several reasons could explain these
unsatisfying rates of antibiotic de-escalation by physicians
in the critical care setting, such as the reluctance to change
an antibiotic regimen that was proven to be effective,
clinically deteriorating patients, lack of microbiological data
or lack of confidence in the obtained culture and sensitivity
results, fear or poor understanding of how to de-escalate,
and the controversial data about its effectiveness and
safety. [6]

Antimicrobial resistance (AR) has always been a concerning
topic in western medical societies. AR due to inappropriate
usage of antibiotics has led to the development of many
infections due to multidrug resistant (MDR) organisms.

The rise of MDR infections is a source of concern. Patients
infected with MDR strains are given high-end medicines such
as glycopeptides and carbapenems. These antimicrobial
classes are not only hazardous but also expensive, putting
a financial strain on the patient. [7]

In this study, we aim to find the most common bacterial
infections encounteredin our ICU andthe pattern of antibiotic
use, along with the change in antibiotic prescription practice
following culture sensitivity results.

METHOD AND MATERIALS

This is a retrospective study on microbiological patterns
and antimicrobial prescribing practices at a tertiary-level
intensive care unit. The study was conducted in a 33-bedded
intensive care unit of a tertiary-level hospital for a period
of 3 months (January 2023 to March 2023). A total of 230
patients wereincludedin the study. The study included a daily
collection of data on patients’ details (hospital registration
number, age, gender), date of admission, diagnosis, initial
antibiotics used (empirically), culture samples (blood, urine,
endotracheal (ET) aspirate, sputum, cerebrospinal fluid
(CSF), wound swab, pleural fluid, ascitic fluid, tissue culture,
and peritoneal fluid), antibiotic susceptibility patterns of the
microorganism, and the course of antibiotic therapy.

The study included patients admitted to the ICU and
started on empirical antibiotics. All patients over 18 years
of age were included in the study. Patients who were not
on antibiotic therapy and died within 24 hours of admission
were excluded from the study. The antibiotic prescription
pattern before and after the culture sample results of the
patients were obtained and analyzed. Escalation and de-
escalation of antibiotic therapy was done based on the
culture reports and the clinical status of the patient.

The study variables were collected manually in a specially
designed Performa from the patient's record and entered
into an Excel sheet. The data were analyzed using
percentage proportions.

RESULTS

The clinical samples of the patients that were sent for
culture and sensitivity were noted, and their sensitivity
pattern was analyzed.

A total of 378 culture samples obtained from 230 patients
were analyzed. This included 106 samples sent for urine
culture, 96 for blood culture, 86 for sputum culture, 48 for
endotracheal aspirate culture, followed by other samples;
14 CSF samples, 10 wound swabs, 8 pleural fluid samples,
6 ascitic fluid samples, and 4 tissue culture samples.
(Figure 1)
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Figure 1: The number of culture samples sent from patients.

The percentage occurrence of gram-positive and gram-
negative bacteria in our ICU is given in Figure 2. Results
showed that there were a greater number of gram-negative
bacteria isolated than gram-positive bacteria.

Gram +ve bacteria
16%

Gram -ve bacteria
84%

Figure 2: Perceﬁtage occurrence of Gram-positive and
Gram-negative bacteria

A positive culture result was obtained for 165 (43.65%) of the
378 samples sent. Methicillin-resistant coagulase-negative
staphylococci (MRCON) was the commonest gram-positive
organism isolated (46.15%), followed by Enterococcus
faecium (23.07%), Streptococcus pyogenes (11.50%),
Staphylococcus aureus  (7.69%), Methicillin-resistant
staphylococcus aureus (MRSA), Vancomycin-resistant
enterococci (VRE), and Methicillin-sensitive staphylococcus
aureus (MSSA) with 3.84% each. (Figure 3)
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Figure 3: The number of gram-positive bacteria grown in
culture samples
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Klebsiella pneumoniae was the commonest gram-negative
organism isolated (38.84%), followed by Pseudomonas
aeruginosa (18.70%), Acinetobacter baumannii (15.10%),
Escherichia coli (12.94%), Enterobacter cloacae (5.03%),
Citrobacter koseri, and Enterobacter aerogenes (2.87%
each), Citrobacter freundii (2.15%), and Klebsiella oxytoca
(1.43%). (Figure 4)
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Figure 4: The number of gram-negative bacteria grown in
culture samples

The patients were started empirically with one or more

antibiotics such as penicillin  derivatives  (Amoxicillin,
Flucloxacillin), cephalosporins (Ceftriaxone, Cefotaxime,
Cefuroxime,  Cefepime), carbapenems  (Meropenem,
imipenem/cilastatin), aminoglycosides (Amikacin,
Gentamycin), macrolides  (Azithromycin), tetracycline
(Doxycycline,  Tigecycline),  glycopeptide  derivative
(Vancomycin,  Teicoplanin),  lincosamide  antibiotic

(Clindamycin), and oxazolidinone (Linezolid), Floroquinolones
(Ciprofloxacin, Levofloxacin), Polymyxins (Polymyxin-B,
Colistimethate sodium), Nitromidazole (Metronidazole),
and sulfonamides (sulfamethoxazole/trimethoprim). The
antibiotics in formulation with beta-lactam were also
prescribed empirically, such as Amoxicliin/ Clavulanic
acid, Piperacillin/ Tazobactam, Cefoperazone/ Sulbactam,
Ceftazidime/ Sulbactam, Cefepime/ Sulbactam, and
Ceftazidime/ Avibactam). (Figure 5)
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Figure 5: The number of Antibiotics prescribed for patients.

Following the culture sensitivity reports, the empirical
antibiotic treatment was continued in 108 patients (47%),
there was a change in antibiotics following the culture report
in 92 patients (40%), and the antibiotics were discontinued in
30 patients (13%). (Figure 6)
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Figure 6: The course of antibiotics therapy

Out of 92 patients for whom antibiotics were changed
after culture reports, there was an escalation of antibiotics
in 78 patients (85%), whereas there was a de-escalation of
antibiotics in 14 patients (15%). (Figure 7)
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Figure 7: Escalation and de-escalation of antibiotics

DISCUSSION

Infection is a common problem for patients admitted to
intensive care units (ICUs) and is associated with significant
morbidity, mortality, and costs [8-11]. The EPIC Il study
demonstrated a high prevalence of infection in critically ill
patients (51.4%), the commonest being respiratory tract
infections (63.5%). [12] This retrospective, single-center
study assesses microbiological patterns and antimicrobial
prescription practice in one of the largest tertiary-level ICUs
in Nepal.

In our study, the commonest sample sent for microbiology

was urine (28%). The commonest sample sent in the study
by Rajendran et al. was blood (34.5%) [7]. The reason for
high urine sampling in our ICU could be attributed to a
larger population of geriatric patient admissions and cases
referred from other centers with Foley catheter in situ.

The percentage of gram-negative organisms isolated
in our study was 84%. The prevalence of gram-negative
infections in the ICU is a common finding in most studies
done around the world. In the EPIC Il study, the incidence
of gram-negative infections was 62.2%. The incidence
of MRSA infection in our study was 3.84%, which was
significantly lower in comparison to the finding in the EPIC
Il study (10.2%). [12] This could be attributable to health
care providers' greater understanding of hand hygiene and
isolation protocols during the last decade.

The majority of pathogens isolated in the ICU were from the
ESKAPE group (i.e., Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, and Enterobacter species). The
ESKAPE group accounted for 81% of the pathogens in our
study. This is comparable to the studies by Llaca-Diaz et al.
(64.5%) and Masoud et al. (68.4%). [13-14]

The commonest group of empirical antibiotics used
in our ICU was cephalosporin (24%), and the second
commonest group was carbapenem (16%). A study done by
Kayambankadzanja et al. stated Ceftriaxone (73.4%) as the
most commonly used antibiotic for empirical therapy. [15]
The common use of carbapenems as empiric therapy in our
study could be attributed to the high proportion of patients
received from other centers who had already received
one or more broad-spectrum antibiotics with no clinical
improvement. Additionally, the prevalence of carbapenem-
resistant organisms is increasing in South Asia due to
irrational antimicrobial use.

A significant proportion of patients (47%) were continued
on empirical antibiotics even after culture reports were
available, the reasons being: sensitivity to empirical
antibiotics, acceptable clinical improvement on empirical
therapy, the primary physician's choice, and unacceptable

pharmacokinetics of the sensitive antibiotics. (e.qg,
polymyxin-B sensitivity for urosepsis).
NMMJ | Volume 4 | Number 1| Jan - June 2023 8



Nepal Mediciti Medical Journal

In our study, a change of antibiotics following culture 8. Angus DC, Linde-Zwirble WT, Lidicker J, Clermont G, Carcillo J,
results was done in 40% of patients. A study by Malacarne Pinsky MR. Epidemiology of severe sepsis in the United States:
et al. stated that antibiotics had to be changed or added analysis of incidence, outcome, and associated costs of care.
for 37.6% of patients after the culture reports, and the Crit Care Med. 2001:29(7):1303-1310
most commonly used antibiotic was third-generation
cephalosporins or carbapenems. [16] Another study by 9. VincentdJL, SakrY,Sprung CL, etal; Sepsis Occurrence in Acutely
Rajendran et al. stated that antibiotics were changed in 39% lll Patients Investigators. Sepsis in European intensive care
of patients after culture results. [7] units: results of the SOAP study. Crit Care Med. 2006;34(2):344-

353.
10. Harrison DAWelch CA, Eddleston JM. The epidemiology of
LIMITATIONS severe sepsis in England, Wales and Northern Ireland, 1996 to
Our study had several limitations, including a small sample 2004: secondary analysis of a high quality clinical database,
size, a limited time duration, and a lack of previous research the ICNARC Case Mix Programme Database. Crit Care.
on the topic. 2006;10(2):R42.
11. Esteban A, Frutos-Vivar F, Ferguson ND, et al. Sepsis incidence
CONCLUSION and F)utcome: CFJntrasting the intensive care unit with the
hospital ward. Crit Care Med. 2007; 35(5):1284-1289.
.A Wl.d.e range of .mlCFOprOglcal patterﬁs 'S .observed 12. Vincent J, Rello J, Marshall J, et al. International Study of the
in critically ill patients with suspected infections. The o . .
microbiological tests should be prescribed based on the Prevalence and Outcomes of Infeotllon in Inter?swe Care Units.
pattern of the prevalence of infections. The lack of an JAMA. 2009;302(21):2323-2329. doi:10.1001/jama.2009.1754
antibiotic policy or antibiotic stewardship program can 13 Jorge Martin Llaca-Diaz, Soraya Mendoza-Olazarén, Adrian
lead to a wide variety of antibiotic prescribing patterns, Camacho-Ortiz, Samantha Flores, Elvira Garza-Gonzalez; One-
Whi_Ch.in tu.m Can. lead to the deve!Opmem of MDB St.rams' Year Surveillance of ESKAPE Pathogens in an Intensive Care
Ant.|m|c.rob|a| resistance and the |rrat|qna| prescription qf Unit of Monterrey, Mexico. Chemotherapy 1 April 2013: 58 (6):
antibiotics can lead to a global economic burden. Hence, it .
is crucial to test the feasibility and acceptance of clinical 476-481. https://dol.org/10.1169/000346352
guidelines among surgeons and treating physicians and try ~ 14. Salim S. Masoud, Anna Kovacevich, Raidah Gangji, Helmut
to achieve consensus before implementing them. Nyawale, Mary Nyange, Albert Ntukula, "Extent and Resistance
Patterns of ESKAPE Pathogens Isolated in Pus Swabs from
REFERENCES: Hospitalized Patients”, Canadian Journal of Infectious Diseases
and Medical Microbiology, vol. 2022, Article ID 3511306, 7
1. Weber DJ, Raasch R, Rutala WA. Nosocomial infections in the pages, 2022. https://doi.org/10.1155/2022/3511306
ICU: The growing importance of antibiotic-resistant pathogens.
Chest 1999:115:345-41S. 15. Kayambankadzanja, RK., Lihaka, M., Barratt-Due, A. et al.
The use of antibiotics in the intensive care unit of a tertiary
2. Singh N, Yu VL. Rational empiric antibiotic prescription in the hospital in Malawi. BMC Infect Dis 20, 776 (2020). https://doi.
ICU. Chest 2000;117:1496-9. 0rg/10.1186/512879-020-05505-6
3. ACourt C, Garrard CS. Nosocomial pneumonia in the intensive 1 nalacarne P, Rossi C, Bertolini G, GiViTl Group. Antibiotic
care unit: mechanisms and significance. Thorax 1992;47:465-473. usage in intensive care units: A pharmaco-epidemiological
4. Braykov NP Morgan DJ, Schweizer ML, Uslan DZ, Kelesidis multicentre study. J Antimicrob Chemother 2004,54:221-4.
T, Weisenberg SA, et al. Assessment of empirical antibiotic
therapy optimization in six hospitals: an observational cohort
study. Lancet Infect Dis. 2014;14:1220-7.
5. Lawrence KL, Kollef MH. Antimicrobial stewardship in the
intensive care unit: advances and obstacles. Am J Respir Crit
Care Med. 2009;179:434-8.
6. Garnacho-Montero, J.; Escoresca-Ortegaa, A.; Ferna'ndez-
Delgado, E. Antibiotic de-escalation in the ICU: how is it best
done?. Current Opinion Infectious Disease. 2015, 28(2), 193198.
7. Rajendran R J, Seralathan SE. Audit of antibiotics usage in an
intensive care unit of a tertiary care hospital in South India. J
Curr Res Sci Med 2022;8:156-61
9 NMMJ | Volume 4 | Number 1 | Jan - June 2023



