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ABSTRACT

Antimicrobial resistance is now a major problem confronting the clinicians for treating patients,
as it leads to increased morbidity and mortality, increased hospital stay and severe economic loss. Multi
drug resistance is defined as non- susceptibility to at least one agent in three or more antimicrobial
categories. There is paucity of data regarding Multi Drug Resistance organisms (MDROs) in health care set
up. Unless and until, multi drug resistant organisms are detected and their incidence is known, strategies
for their control cannot be adopted properly. To estimate antimicrobial susceptibility profile of isolated
MDR pathogens. Observational cross-sectional study was conducted for 3 months during the period of Jan
2024 to Mar 2024 in a tertiary care hospital in Ahmednagar, Maharashtra. Bacterial strains were isolated
from different clinical samples and identified by conventional methods. Antimicrobial susceptibility test
of bacterial strain was done by Kirby-Bauer disc diffusion method as per CLSI guideline. Out of 200
sample processed, 4 samples were culture negative. Our study identified 56% MDR gram negative
pathogens and 44% MDR gram positive pathogens. Among MDR gram negative pathogens, predominant
MDR gram negative isolate was Klebsiella (73.58%), followed by E. coli (29.54%), Pseudomonas
aeruginosa, (36.36%) Acinetobacter (55.55%). Among overall gram-negative isolates maximum
resistance was observed for third generation cephalosporin (64.02%) and fluoroquinolones (53.95%).
Among MDR gram positive isolates, predominant was S. aureus with MDR 40.42%  followed by
enterococci with MDR 55.55%. Among overall gram-positive pathogens maximum resistance was
observed for erythromycin (84.21%) and ciprofloxacin (28.07%). This study highlights prevalence of
MDR pathogens. Preventive measures such as the continuous surveillance of the health care centers and
treatment based on antibiogram and a strict implementation of infection control practices are essential in
containing the threat of drug resistance in the health-care setting, especially in emerging economies like
India.
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INTRODUCTION

Antimicrobial resistance is rapidly becoming a global focus of attention, especially with rising
number of microorganisms resistant to available antimicrobials. It includes both gram positive and gram
negative bacteria with global prevalence of 60% or more [1]. In 2011, WHO declared “combat drug
resistance: No action today, no cure tomorrow.” [2].

Multidrug resistant organisms (MDRO) are described as acquired non sensitivity to one or more
agents in at least three groups of antimicrobials [3], cause around 7,00,000 deaths worldwide every year
and it is estimated that they will cause 10 million deaths by 2050, with a severe loss of economic
resources [4]. Presently, antimicrobial resistance (AMR) poses a major threat to patients’ treatment as it
leads to increased morbidity and mortality, increased hospital stay, and severe economic loss to the
patient and nation [5, 6].

The clinical isolates such as Pseudomonas aeruginosa, Methicillin resistant Staphylococcus aureus,
Vancomycin resistant enterococci and members of family Enterobacteriaceae, for example Klebsiella
pneumoniae, Eschericia. coli, Proteus rapidly develope antimicrobial resistance and spread in the hospital
environment [7]. Hence, an evidence-based knowledge regarding the local antimicrobial resistance
pattern is fundamental for guiding both antimicrobial treatment and empirical therapy of specific
pathogens [8].

Objectives
To estimate antimicrobial susceptibility profile of isolated MDR pathogens
MATERIAL AND METHODS

This cross-sectional study was conducted in Department of Microbiology, in tertiary care hospital
in Ahmednagar, Maharashtra, India.

Study period and clinical samples

Samples such as blood, urine, sputum, pus swabs, stool, other body fluid, ear swabs, throat swabs
and nasal swabs were obtained from patients admitted in various clinical department during the study
period from 1 Jan 2024 to 31Mar 2024.

The culture and identification were done on the specimen according to the standard operating
procedure of the microbiology laboratory. The blood agar, MacConkey agar, chocolate agar were used to
isolate organism from clinical specimen. Identification of organism was based colony morphology,
biochemical test. Antimicrobial susceptibility testing was carried out according to Kirby Bauer’s disc
diffusion method and was reported in conformity with CLSI guidelines [9]. After adjustment to 0.5
Mcferland, standard inoculums was swabbed on Muller Hinton agar. Antibiotic discs were placed on
media, incubated at 37°c for 24 hrs.

Antibiotic discs used for gram positive organisms

Penicillin (10pg), Ciprofloxacin (5pg), Erythromycin (15pg), Tetracycline (30pg), Gentamicin
(10pg), Vancomycin (30pg), and Linezolid (30pg).

Antibiotic discs used for gram negative organisms- Amikacin(30pg), Ceftazidime(30ug),
Ceftazidime+ clavulanic acid (30/10pg), ciprofloxacin(5ug), Imipenem(10pg), Colistin (10ug).

Drug resistance
The classification of drug resistance as below:

Multiple drug resistance- resistance to > 1 agent in three or more antimicrobial category drug
[10].
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RESULTS

This cross-sectional study was conducted in Department of Microbiology, in tertiary care hospital
during the study period 1 Jan 2024 to 31 March 2024.

During this study period total 200 samples (pus, urine, sputum, blood, ET swab, Ascitic fluid were
processed from various In patient department (Medicine, surgery, OBGY, Medical and surgical ICU,
Neonatal ICU, orthopedic and pediatric department) of the hospital.

Out of 200 specimens, 4 specimens showed no growth for bacteriological diagnosis. Only 196
specimens were positive, with 139(71%) for gram negative isolates and 57(29%) for gram positive
isolates.

Among 139 isolated gram-negative organisms, 78 (56.11%) were multidrug resistant gram
negative isolate and from 57-gram positive isolates, 25(43.85%) were multidrug resistant

Distribution of MDR gram positive and gram
negative pathogens
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Figure 1: Distribution of MDR gram positive and gram-Negative pathogens
In our study, Klebsiella spp. (53) was most commonly isolated gram-negative organism followed
by E. coli (44), P. aeruginosa (22), Acinetobacter spp. (9), Proteus spp. (7), Citrobacter (3) and single isolate

of Enterobacter.

Incidence of multidrug resistance among these gram negative isolates is depicted below

Incidence of MDR among various gram negative species
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Figure 2: Incidence of MDR among various gram-negative species
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Among the gram-negative isolates, maximum resistance was observed with Ceftazidime
(69.78%), Ceftazidime+clavulanic acid (64.02%), ciprofloxacin (53.95%), amikacin (41%). Resistance to
Imipenem (29.49%) and Colistin (6.47%) was less.

Antibiotic resistant Pattern of prevalent gram negative
pathogens during period from Jan 2024 to Mar2024
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Figure 3: Antibiotic resistant Pattern of prevalent gram-negative pathogens during period from
Jan 2024 to Mar2024

Among gram positive isolates, most common isolated organism was S. aureus (n=47), with
multidrug resistance of 40.42% followed by enterococcus with multidrug resistance of 55.55%. Single
isolated streptococcus was not multidrug resistant. Incidence of multidrug resistance among gram
positive isolate is given below
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Figure 4: Incidence of MDR among various gram-positive species

Among the gram-positive pathogen, maximum resistance was observed with erythromycin
(84.21%) and penicillin (75.43%). If we consider species wide distribution of multidrug resistance among
gram positive pathogens, S. aureus was resistant to erythromycin (87.23%), penicillin (70.21%),
gentamicin (38.29%), and tetracycline (23.40%).

Whereas, enterococcus was 100% resistant to penicillin and 77.77% resistant to ciprofloxacin
and erythromycin 66.66%.
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Figure 5: Antibiotic resistant pattern of prevalent gram-positive pathogens, during the period
from Jan 2024 to Mar2024.

DISCUSSION

Infections are major problem in emerging and developing countries where hand hygiene and
sanitation remain not up to international standards. Lack of microbial and antimicrobial data are also a
problem in guiding physician in treating the patient with infection before the definitive treatment applied
for the best outcome. Wonder drug penicillin started the era of antibiotics in 1928 and since then it has
tremendously developed modern medicine. Persistent use of antibiotics, self-medication, and exposure to
infections in hospitals has provoked the emergence of multidrug resistant (MDR) bacteria responsible for
15.5% Hospital Acquired Infection (HAIs) in the world [11-14].

In our study, majority of multi drug resistant organisms identified were gram negative isolates
(56%) compared to MDR gram positive isolates (44%). These findings are consistent with Anuradha S De
et.al [15]. Daniely M. Silva et.al [16]. The global scenario shows that Gram positive infections are more
prevalent in the Western world, however, Gram negative bacterial infections dominate in India and
Asia-Pacific region [17]. Comparable results were also found by Halim et al [18] where gram-negative
bacteria took the upper hand among all nosocomial pathogens (53%) while gram-positive organisms
represented 37.9%

Among the gram-negative pathogens, majority of isolates were Klebsiella pneumoniae followed by
E. coli. These results were similar to results reported by other researchers studying bacterial strain in
Egypt [18-20] as well as from countries other than Egypt.

In our study, prevalence of various gram-negative organisms was as follows- Klebsiella (53/139),
E. coli (44/139), P. aeruginosa (22/139), Acinetobacter (9/139), proteus (7/139), citrobacer (3/139), and
enterbacter (1/139). Similar findings were also observed by Nazneen et al, study conducted at cancer
center, Aurangabad, Marathwada [21]. In our study, the predominant pathogen, K. pneumoniae sub sp.
pneumoniae, showed 73.58% MDR level. This pathogen is one of the major drivers of infections in health
care settings belonging to the family of enterobacterales. Literature has documented that currently
enterobacterales resistance to 3rd generation cephalosporins is now above 10% and 2.7% for
carbapenem, citing the rapid spread of ESBL producing strains as the main cause for these findings [22].

In our study, predominant MDR gram positive pathogen was S. aureus (40.42%) and
Enterococcus (55.55%). The methicillin resistance S. aureus (MRSA) is associated with poor clinical
outcome in numerous infections include prolonged hospital stay [23, 24]. Currently, MRSA isolates are
estimated to account for 25% of S. aureus isolates, with a prevalence of up to 50% or more in some areas
[25]. In India, the incidence of MRSA is increasing, with prevalence rates varying from 23.6% to as high as
59.3% [26-28].
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Our study identified 55.55% MDR enterococci isolates. Our study reports 100 % resistance
towards penicillin, 77.77% resistance for ciprofloxacin and 66.66% resistance for erythromycin by
enterococci. Community-acquired infections due to enterococci are on the rise due to intensive use of
broad-spectrum antibiotics. Moreover, since vancomycin-resistant enterococci (VRE) from animal sources
such as poultry and human foods of animal origin play an important role in human colonization and
infection, a significant level of VRE colonization may be found among persons not associated with the
health care setting [29].

CONCLUSION

Our study highlights that an antibiogram may help the clinicians to understand local antibiotic-
resistant pattern and help them to make an informed decision about the initial empirical antibiotic.

Regular monitoring of pattern of resistance of bacteriological isolates is critical to develop much
needed antibiotic policy to combat these infections early. Continuous antibiotic stewardship is required
and should be monitored on regular basis to improve outcomes.

Strict infection prevention and control practices, with judicious antibiotics prescription policy,
may help in tackling the emerging threat of multiple drug-resistant bugs by obviating the selection
pressure.
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