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Introduction

Background The global burden of infections due to multidrug-resistant organism
(MDRO) has a significant impact on patients’ morbidity and mortality along with
increased healthcare expenditure.

Aim This article estimates the prevalence of MDRO and the spectrum of clinical
infectious syndromes caused by these organisms in medical wards of a tertiary care
hospital in India.

Design and Methods A cross-sectional observational study was performed among
patients admitted in medicine wards diagnosed with the various infectious syndromes
and one or more clinically significant positive culture at a tertiary care hospital in North
India over a period of 18 months.

Results Out of 323 clinically significant microbiological culture isolates from
229 patients included in the study, 86 (27%) isolates showed multidrug resistance
(MDR) pattern, 197 (61%) isolates showed possible extremely drug-resistance pattern,
and only 40 (12%) isolates showed nonmultidrug-resistance pattern of antibiogram.
Conclusion The prevalence of MRDOs is high in clinically significant culture isolates
from medicine wards in India. This emphasizes the importance of appropriate antibi-
otic usage and implementation of antibiotic stewardship programs in this part of the
world.

infections which poses a significant burden on healthcare
systems by increasing patient’s hospital stay, health care

Antimicrobial resistance has assumed a “global threat,” and
according to a recently published report by World Health
Organization, it reported thatapproximately 700,000 people die
each year due to drug-resistant infections.! Multidrug-resistant
organisms (MDROs) lead to a wide spectrum of clinical
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expenses, morbidity, and mortality.?

The emergence of antimicrobial resistance is a dynamic
phenomenon and its successful containment mandates a peri-
odic and updated assessment of antimicrobial susceptibility
patterns in pathogens.’ The resistance pattern of different
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microorganisms varies in different parts of the world which
is largely affected by the rational antimicrobial usage in that
region. The utilization of antimicrobials is generally unreg-
ulated in developing countries like India.* This is partly due
to easy availability of antibiotics as over-the-counter drugs,
lack of awareness on antibiotic resistance among health care
workers, unregulated use of antibiotics in other fields like in
animal sciences, and the paucity of studies related to anti-
microbial surveillance and antibiotic resistance patterns in a
different spectrum of infections. Regular monitoring of local
trends of antibiotic resistance detects early shifts in suscep-
tibility and also serves as a basis for empirical therapy, for-
mulary decisions, and infection control practices.’ Periodic
update of antimicrobial resistance patterns from the differ-
ent parts of the world can be instrumental in preventing the
evolution of “superbugs.” Therefore, studies on antibiotic
resistance may prove to be instrumental in forming guide-
lines for appropriate empiric antimicrobial therapy especially
in countries bearing a heavy burden of drug resistance. These
guidelines may be initially used to form as intrahospital pol-
icy on antibiotic usage, and further in accordance with other
regional and national health data can be utilized for formula-
tion of national antibiotic policy. Considering this emerging
national and global crisis, we undertook the present study
to estimate the burden of infections caused by MDROs in an
Indian setup. We also formulated an antibiogram based on
the local sensitivity patterns to guide antimicrobial prescrip-
tion practices.

Methodology

This cross-sectional observational study was conducted in
the department of medicine in an apex teaching medical
institute of Northern India. Despite being a tertiary care cen-
ter, patients can visit the institute for consultation in outpa-
tient department (OPD) and/or emergency department, even
without any prior referral. Patients are admitted in medicine
wards and intensive care units (ICUs) via the medicine OPD
and emergency department and represent a highly heteroge-
neous group presenting with a varied spectrum and severity
of infections. The study was approved by the institute’s ethics
review board and informed consent was obtained from the
participants before enrolment.

The patients admitted to the medical wards and ICUs
of the department of medicine over a period of 18 months
(August 2017-February 2019) were screened for inclu-
sion in the study. All admitted patients were examined for
community-acquired or hospital-acquired infectious syn-
dromes. All clinically relevant samples like endotracheal
aspirate, mini-bronchoalveolar lavage (BAL), sputum, blood,
urine, cerebrospinal fluid, and other body fluids were
obtained from patients with clinical suspicion of any infec-
tious syndromes. Samples were sent to the microbiology lab-
oratory by the treating physician as per requirement in sterile
containers, except for blood which was inoculated manually
in blood culture bottles at the patient’s bedside. Sample pro-
cessing, direct demonstration of organisms, inoculation, and
identification were done as per standard microbiological

practices. Patients with infectious syndrome with at least
one clinically significant culture growth were enrolled in the
study. For assessment of antibiotic resistance patterns and
development of an antibiogram, all samples with one or more
clinically significant culture-positive isolate were included in
the study. Samples with contaminant growth or commen-
sal growth on culture were excluded from the study. Single
sample is usually considered in each patient, but multiple
samples from same patient were only considered in two sce-
narios: (1) When the samples were obtained from same site
(i.e., BAL), but from different clinical infectious episode. This
is not unusual in patients who have long hospital course. (2)
If samples were obtained from same patients from two dif-
ferent sites (i.e., two different clinical infectious syndromes).

Antimicrobial Susceptibility Testing
Antimicrobial susceptibility was done using the disc diffu-
sion method (Kirby-Bauer test) and interpretation was done
in accordance with recent Clinical and Laboratory Standards
Institute (CLSI; CLSI -M100 guidelines®) Antimicrobial
agents analyzed in our study included amikacin, gentami-
cin, amoxicillin/clavulanic acid, ciprofloxacin, ceftriaxone,
imipenem,meropenem, and piperacillin/tazobactam for
Gram-negative bacterial isolates. For Gram-positive bacterial
isolates penicillin, amoxicillin-clavulanic acid, cefoxitin (sur-
rogate marker of methicillin resistance), amikacin, gentami-
cin, linezolid, teicoplanin, and co-trimoxazole were tested.
Vancomycin susceptibility in Gram-positive and colistin sus-
ceptibility in Gram-negative isolates was assessed by micro-
broth dilution in accordance with the CLSI guidelines.
Various infectious syndromes like ventilator-associated
pneumonia (VAP), hospital-acquired pneumonia (HAP),
symptomatic and catheter-associated urinary tract infection
(S-UTI, CA-UTI), primary and secondary bloodstream infec-
tions (BSIs), and others were defined as per the Centers for
Disease Control and Prevention (CDC) National Healthcare
Safety Network surveillance guidelines.”

Definition of Drug Resistance

As per the resistance patterns obtained and assessed using
clinical breakpoints provided by the CLSI, the isolates were
stratified into various resistance patterns of multidrug resis-
tance (MDR).® A bacterial isolate was considered nonsuscep-
tible to an antimicrobial agent when it tested resistant or
intermediate susceptible when using clinical breakpoints
as interpretive criteria, as provided by the CLSI guidelines
and European CDC. MDR was defined as nonsusceptibility
to at least one agent in three or more antimicrobial catego-
ries.sExtensive drug resistance (XDR) was defined as non-
susceptibility to at least one agent in all but two or fewer
antimicrobial categories (i.e., bacterial isolates remain sus-
ceptible to only one or two categories). Pan drug resistance
(PDR) was defined as nonsusceptibility to all agents in all
antimicrobial categories (i.e., no agents tested as susceptible
to that organism).® However, in the majority of microbio-
logical laboratories in resource-limited settings, resistance
testing is done using limited and commonly used antibiot-
ics. Hence, the terminology of “possible XDR” (P-XDR) was
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coined. Bacterial isolates were defined as “P-XDR” when
found resistant to most of the routinely tested classes (more
than three) of antimicrobials and susceptible to only one or
two available and tested categories of antimicrobials. P-XDR,
however, should still be regarded as a marker of extensive
resistance. All isolates which were not satisfying the criteria
for MDR and PDR were classified as nonmultidrug-resistant
(NMDR) isolates.?

Statistical Analysis

Appropriate statistical analysis was done using univariate
analysis (SPSS 17) to ascertain the significance of the acqui-
sition of MDR/P-XDR isolates. A p-value of less than 0.05 was
considered statistically significant.

Results

A total of 2,998 clinical samples from various patients with
different infectious syndromes were obtained and sub-
jected to microbiological culture for establishing a defin-
itive etiological diagnosis. Of the 2,998 samples tested for
culture and sensitivity, 686 yielded significant monomicro-
bial growth. Of these, 323 cultures from 229 patients were
included for further analysis (363 cultures were excluded as
they were either from the same clinical event or clinically
insignificant).

198 AMR Patterns in Medical Wards of a Tertiary Care Hospital in North India Vaithiyam et al.

Spectrum of Infections

Spectrum of infectious syndromes in the recruited patients
and microbial pathogens isolated is given in =Table 1.
Respiratory tract infections were the most common infection
(43%) followed by UTIs (24%). Among respiratory tract infec-
tions, VAP (68.3%) was the most common entity followed by
HAP (23%) and CAP (3%).

Microbiological analysis of 323 culture-positive bacte-
rial isolates revealed the presence of both Gram-positive
and Gram-negative pathogens with significant predom-
inance of Gram-negative pathogens (92%) (=Table 1).
Acinetobacter baumannii (68%) and Klebsiella pneumoniae
(35%) were the most common Gram-negative pathogens
mainly isolated from respiratory samples and enterococ-
cus species and Staphylococcus aureus were commonly iso-
lated Gram-positive pathogens (=Table 1). Among UTIs,
Escherichia coli (52.4%) was the most common organism iso-
lated both in S-UTI and CA-UTL.

Antimicrobial Resistance Patterns

We encountered perturbing prevalence of antimicrobial
resistance among culture isolates. Approximately 90% of
the culture isolates had significant antimicrobial resis-
tance with 27 (86) and 61% (197) isolates showing MDR
and P-XDR type of antimicrobial resistance, respectively,
in =Table 2. A. baumannii and K. pneumoniae, the most

Table 1 Distribution of pathogens in different spectrum of infections (n = 323)

Sr. | Infection Isolates
no. Acinetobacter | Klebsiella | Pseudomonas | Escherichia | Staphylococcus | Enterococcus | Others | Total (%)
baumannii pneumoniae | aeruginosa coli aureus faecium

A 1.RTI 68 36 15 13 0 1 6 139(43)
1.1 CAP 0 3 0 1 0 0 0 4(1.2)
1.2 HAP 12 6 6 7 0 0 1 32(9.9)
1.3 VAP 56 26 7 3 0 0 3 95(29.4)
1.4 Pleural 0 1 2 2 0 1 2 8(2.47)

effusion

B 2. UTI 1 19 0 43 0 8 7 78(24.1)
2.1 S-UTI 0 5 0 25 0 1 0 31(9.5)
2.2 CA-UTI 1 14 0 20 0 7 5 47 (14.5)

C. |3.BSI 17 22 1 13 2 6 12 73(22.6)
3.1 P-BSI 5 0 10 0 5 2 30(9.28)
3.2 S-BSI 11 4 1 1 2 0 10 29 (8.97)
3.3 CLABSI 1 10 0 2 0 1 0 14 (4.33)

D. | 4.SSTI 5 3 5 2 5 0 20(6.19)

E. 5. Sterile site 1 3 1 3 0 0 0 8(2.4)
infection
5.1 Meningitis | 1 0 1 2 0 0 0 4(1.2)
5.2 Cholangitis | 0 1 0 0 0 0 1(0.3)
5.3 Ascites 0 2 1 0 0 0 3(0.9)

Total 92 86 22 75 7 15 16 323

Abbreviations: BSI, blood stream infections; CAP, community-acquired pneumonia; CA-UTI, catheter-associated urinary tract infection;
CLABSI, central line-associated blood stream infection; HAP, hospital-acquired pneumonia; PBSI, primary blood stream infection; RTI, respira-
tory tract infections; S-BSI, secondary blood stream infection; SSTI, skin and soft tissue infection; UTI, urinary tract infection; S-UTI, symptom-

atic urinary tract infection; VAP, ventilator-associated pneumonia.
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Table 2 Drug resistance patterns among various culture isolates

Bacteria Nonmultidrug Multidrug Possible extensive drug | Total p-Value
resistant resistant resistant
(NMDR), n (%) (MDR), n (%) (P-XDR), n (%)
A. baumannii 1(1) 9(10) 82 (89) 92 <0.0001
K. pneumoniae 5(6) 11(13) 70(81) 86 <0.0001
P. aeruginosa 6 (27) 2(9) 14 (64) 22 0.032
E. coli 12(16) 42 (56) 21(28) 75 <0.0001
E. faecium 0 10(66.67) 5(33.33) 15 <0.003
E. faecalis 1 0 1 2 -
S. aureus 3(30) 7(70) 0 10 0.001
Others
Salmonella spp. 9(90) 1(10) 0 10 <0.001
Enterobacterspp. 2 1 1 4 0.016
K. oxytoca 1 1 1 3 0.295
B. cepacia 0 1 0 1 -
P. mirabilis 0 1 2 3 0.630
Total 40 (12) 86 (27%) 197(61%) 323

Note: p < 0.05 by Fischer’s exact test denotes that significant occurrence of bacterial isolates in a particular group in comparison to two other groups.

common Gram-negative isolates, had 89 and 81% P-XDR,
respectively (~Table 2). Among Gram-positive pathogens,
63% of isolates were MDR followed by P-XDR (22%). Only
15% showed a NMDR pattern. The pattern of drug resistance
among different pathogens is summarized in =Table 2.

It was an alarming observation that approximately 90%
of the isolates were significantly P-XDR among VAP patients
(p-value0.01), whereas in CA-UTI isolates MDR patterns were
most common (p-value 0.01%). Site-specific patterns of anti-
microbial resistance are elucidated in =Table 3.

A. baumannii revealed an alarming resistance pattern
with susceptibility to only higher generation antimicro-
bials like cefoperazone/sulbactam (34.7%) and colistin
(no resistance). K. pneumoniae had also limited suscep-
tibility to high-end antimicrobials only like imipenem
(43%) and cefoperazone/sulbactam (72.9%) (=Table 4). All
Gram-positive isolates were sensitive to linezolid. Methicillin
resistance was observed in 70% of S. aureus isolates. Out of 10
S. aureus isolates, 7 showed methicillin resistance (5 from skin
and soft tissue infections and 2 from secondary blood stream
infection). Notably, about one-third of the Enterococcus fae-
cium isolates were resistant to both teicoplanin and vancomy-
cin (=Table 5). Outcomes were measured in terms of duration
of hospital stay and mortality. The median duration of hospi-
tal stay among P-XDR was 9 days (2-17 days) and MDR was 17
days (9-13 days), whereas patients with NMDR stayed for 10
days (6-15.5 days). The median duration of P-XDR is less when
compared with NMDR and MDR. It is because, P-XDR patients
were sick and died earlier. The mortality rate of NMDR, MDR,
and P-XDR were 37.5, 42.4, and 72.1%, respectively.

Antibiogram
Based on the culture sensitivity pattern, the most effective
antibiotic found for VAP was cefoperazone/sulbactam (49%

resistance) followed by imipenem (70.5% resistance). While
symptomatic UTI pathogens showed considerable sensitivity
to amikacin and piperacillin/tazobactam, CA-UTI pathogens
were highly resistant and sensitive to very few antibiotics
like imipenem (84.8%). Central line-associated BSI (CLABSI)
isolates were highly resistant, among which the most effec-
tive antibiotic was imipenem (42%). Antibiotic resistance
patterns of culture-positive Gram-negative isolates among
the various spectrums of infections are shown in =Table 6.

Discussion

The global menace of antimicrobial resistance is further
complicated in developing countries like India, owing to a
multitude of factors such as the high burden of disease, poor
public health infrastructure, lack of appropriate diagnostic
support, and paucity of updated and systematic data on the
precise estimates of the extent of drug resistance.® This study
assessed the prevalence and spectrum of infections caused by
MDROs in medicine wards and ICUs of a tertiary care hospital
in North India. We came across some noteworthy findings.
First, the microbial agents isolated from the clinical sam-
ples from patients of various infectious syndromes recruited
in this study are distinct from previously reported studies.
We observed a predominance of Gram-negative pathogens
(92% of 323 culture-positive isolates) in our study, which
is different from what is reported from western stud-
ies.!®! The spectrum of microorganisms responsible for
infections in medical ICUs and wards has been reported to
be different in western world in comparison to Indian sub-
continent.'>'® The reason for the same is not fully known,
albeit, some believe that this may be due to difference in
the climatic condition.' In our study, A. baumannii was the
most common bacteria isolated which is in contrast to a
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Table 3 Distribution of drug resistance in different spectrum of
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infection

Sr. no. Clinical condition Number (%) of clinically significant culture isolates
NMDR MDR P-XDR Total
A. 1. Respiratory tract 12 17 110 139 (43%) p-value<0.001
infection
1.1 CAP 3 1 0 4 -
1.2 HAP 5 3 24 32
1.3 VAP 0 13 82 95
1.4 Pleural fluid 4 0 4 8
B. 2. Urinary tract infection 11 41 30 82 (25%) p-value = 0.01
2.1 S-UTI 8 20 7 35 -
2.2 CA-UTI 3 21 23 47
C. 3. Blood stream infection 2 29 42 73(22.6%) p-value = 0.248
3.1 P-BSI 2 13 15 30 -
3.2 S-BSI 0 13 16 29
3.3 CLABSI 0 3 11 14
D. 4. Others 5 9 15 29 (8%) p-value = 0.803
4.1 SSTI 5 6 10 21 -
4.2 Meningitis 0 1 3 4
4.3 Cholangitis 0 1 0 1
4.4 Peritonitis 0 1 2 3

Abbreviations: CAP, community-acquired pneumonia; CA-UTI, catheter-associated urinary tract infection; CLABSI, central line-associated blood stream
infection; HAP, hospital-acquired pneumonia; MDR, multidrug resistant; NMDR,nonmultidrug resistant; P-XDR, possible extensive drug resistant; PBSI,
primary blood stream infection; S-BSI, secondary blood stream infection; S-UTI, symptomatic urinary tract infection; SSTI, skin and soft tissue infection;

VAP, Ventilator associated pneumonia.

Note: p-value< 0.001 by Fisher's exact t-test suggesting significant association between occurrence of RTI, UTI, BSI, and others site infection with

NMDR, MDR, and P-XDR isolates.

Table 4 Antimicrobial resistance patterns of commonly observed Gram-negative isolates (%)

Sr.no. | Pathogen Ciplo | Ami | Netli | Cefo | Ceftaz | Cef- Sul | Imi Mero | Amoxcalv | Piptaz | Colistin

1 A. baumannii 98.9 | 98.9| 894 | 100 100 34.7 90.1 | 77.17 | 100 98.8 0

2 K. pneumoniae | 96.5 | 84.8 | 83 97.6 | 96.4 72.9 43 83.7 | 100 85.71 0

3 E. coli 93.6 | 40.5| 36 90.14 | 88 39.43 24.32 | 80.5 | 90.62 86.48 | 0

4 P. aeruginosa 66.6 | 68.2| 69.2 | 85.71 | 77.27 | 63.63 50 63.63 | NT 63.63 | 0

5 Salmonella spp. | 60 NT | NT 10 0 NT NT NT NT NT NT
Abbreviations: Ami, amikacin; Amoxcalv, amoxicillin clavulanic acid; Cefo, cefotaxime; Cef-Sul, cefoperazone/sulbactam; Cefta, ceftazidime; Ciplo,

ciprofloxacin; Imi, imipenem; Mero, meropenem; Netli, Netlimicin; NT, not tested; Piptaz, piperacillin/tazobactam.

Table 5 Antimicrobial resistance patterns of commonly observed Gram-positive isolates (%)

Sr. | Pathogen Peni | Amocalv Ciplox | Eryth | Genta | Ami | Line | Teico | Van | Tetra | Co-Tri
no.

1. E. faecium 76.9 | NT 100 100 100 NT 6.67 | 333 34.1 33.3 0

2. S. aureus 77.7 | 66.67 70 66.67 50 222 | 0 0 0 NT 60

Abbreviations: Ami, amikacin; Amocalv, amoxicillin clavulanic acid; Ciplox, ciprofloxacin; Co-Tri,co-trimoxazole; Eryth, erythromycin; Genta, gentami-
cin; Line, linezolid; NT, not tested; Peni, penicillin; Teico, teicoplanin; Tetra, tetracycline; Van, vancomycin.

couple of other studies from India where E. coli and K. pneu-
moniae were reported to be the predominant bacterial iso-
lates from similar settings.'*'> A. baumannii was the most
frequently isolated causative pathogen among the patients
of VAP. No Gram-positive organism was isolated from respi-
ratory samples. Although, this observation is in agreement
with various other Indian studies, but it varies from the
reports from western studies that reports a larger number

of cases due to Gram-positive bacteria.’® In our study, the
most common isolate causing BSI was K. pneumoniae (30%),
followed by A. baumannii (23.2%). E. faecium was the most
common Gram-positive isolate (8.2%). These findings are
different from a couple of other studies published earlier
from the Indian setting which has reported Staphylococcus
spp., A. baumannii, and E. coli as the most common organ-
isms.”18 The microbial profiles in various diseases keep on
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Table 6 Antibiotic resistance patterns of common Gram-negative isolates among various spectrums of infections (%)

Sr. no. | Infection | Ciplo | Ami | Netli | Cefo | Ceftaz | Cef-Sul | Imi | Mero | Amoxclav | Piptaz | Colistin
1. CAP 75 25 25 100 50 0 0 25 NT 0 NT

2. HAP 87 81 62 100 93.75 40 69 81 100 78 0

3. VAP 98 96 92 100 98 49 70.5| 78 89 96 0

4. S-UTI 89.2 233 31 85.2 | 86.6 27.5 20.6 | 68.6 82.3 58.6 NT

5. CA-UTI 97.7 62.6 | 62.8 | 944 | 91.8 59.4 16.2 | 86.4 100 86.4 0

6. P-BSI 96 73 60 100 100 67 50 86 100 87 0

7. S-BSI 85 100 | 67 67 90 59 88 882.3 | 100 94 0

8. CLABSI 100 91 100 100 100 92 58 100 100 92 0

Abbreviations: Ami, amikacin; Amoxcalv, amoxicillin clavulanic acid; CAP, community-acquired pneumonia; CA-UTI, catheter-associated urinary tract infection;
CLABSI, central line-associated blood stream infection; Cefo, cefotaxime; Cef-Sul, cefoperazone/sulbactam; Ceftaz- ceftazidime; Ciplo, ciprofloxacin; HAP,
hospital-acquired pneumonia; Imi, imipenem; Mero, meropenem; Netli, Netlimicin; NT, not tested; P-BSI, primary blood stream infection; Piptaz, piperacillin/
tazobactam; S-BSI, secondary blood stream infection; S-UTI, symptomatic urinary tract infection; VAP, ventilator-associated pneumonia.

varying from time to time and region to region depending
on various host and institutional factors.

The burden of MDROs among patients admitted with
infectious diseases has reached an alarming level in this part
of the world. About 90% of the culture isolates had significant
drug resistance with 60% having P-XDR. Approximately 90%
of the cases of VAP and CLABSI had infection due to a P-XDR
organism. A. baumannii and K. pneumoniae, the two most
common bacteria isolated, had shown the prevalence of P-XDR
in almost 90 and 80% cases, respectively. The high prevalence
of drug resistance emphasizes the importance of appropriate
antibiotic usage and implementation of antibiotic stewardship
programs. It also mandates the need for continuous surveil-
lance and generation of updated data for the effective use of
antibiotics to prevent further spread of resistance.

The high prevalence of MDROs has left physicians with
few options for empirical choice of antibiotics for most of
the critical illnesses in this part of the world. Cefoperazone/
sulbactam and imipenem seems to be the only antibiotics
useful as empirical choice antibiotics for VAP. It is also in
agreement with several recent studies.'®** Much limited
option is left for secondary BSI (cefoperazone/sulbactam and
colistin) and CLABSI (imipenem and colistin). These findings
were similar to other studies conducted in our region.?! With
the rise in isolation of MDR Gram-negative organisms, the
need for alternative treatments has led to the resurgence of
colistin use as also observed in our study. Although colistin
has been shown to be effective for the treatment of a wide
variety of infections, the development of colistin resistance is
a serious concern.?? Fortunately, none of the isolates from our
study showed colistin resistance.

This study is one of the few large-scale prospective stud-
ies, especially from the Indian subcontinent, that assessed the
prevalence and spectrum of infections caused by MDROs.!423
The strength of this study is the inclusion of a large num-
ber of culture-positive isolates and focus on antimicrobial
resistance patterns in the context of site-specific infections.
There are a few limitations of this study. One of them is
the inclusion and formulation of an antibiogram on cul-
ture-positive drug-resistant isolates alone, which may not
be a true representation of drug-resistant organisms due

to limited culture positivity. Also, numbers of isolates from
community-acquired infections were limited probably owing
to tertiary level hospital settings and referral bias, and hence
findings/observations from small number of community
isolates cannot be extrapolated to other settings reiterating
the need of further large-scale studies specially focusing on
antibiogram in community infections.

Conclusion

This study provides an insight into the local resistance
patterns and prevalence of drug-resistant organisms in a
different spectrum of infections to further guide appropriate
antibiotic prescription practices and to channelize robust
antibiotic stewardship programs. This study clearly shows
the epidemiology of antibiogram varies from western
countries to developing countries like India. Updated and reg-
ular surveillance on the burden of drug resistance is essential
to guide clinicians in the choice of appropriate empiric
antimicrobial leading to a decrease in overall resistance rates
and also achieve better clinical outcomes. Sound knowledge
of local epidemiology and antibiogram of bacterial isolates
will help in designing an adequate and appropriate empirical
cover and antibiotic stewardship practices.
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