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Abstract
There are an estimated 150 million cases of urinary tract infection (UTIs) reported each year, putting it 
among the most prevalent infectious diseases. The study aimed to estimate the prevalence of AmpC 
b-lactamase and Extended spectrum b-lactamase (ESBL) production amidst E. coli and Klebsiella 
pneumonia strains from UTI cases. A total of 406 non-repetitive urine samples (203 isolates of E. coli 
and K. pneumoniae each) were analyzed. The study revealed significant prevalence of MDR strains, 
with 157 isolates (77%) of E. coli and 171 isolates (84%) of Klebsiella showing resistance to multiple 
antibiotics. 195 isolates (96%) of E. coli and 179 isolates (88%) of K. pneumoniae showed highest levels 
of resistance to Ciprofloxacin and Cefoxitin, respectively. Production of ESBL was found in 128 isolates 
(63%) of E. coli and 75 isolates (37%) of K. pneumoniae by Disc diffusion method, while Putative AmpC 
was seen in 103 isolates (51%) of E. coli and 120 isolates (59%) of K. pneumoniae by Combination disc 
test. These findings highlight the immediate need for robust antibiotic stewardship practices and 
effective strategies for infection control to manage UTIs, particularly against MDR strains, adopting 
targeted antibiotic treatment based on patient-specific factors and local resistance pattern.
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INTRODUCTION 

	 Infections caused by Multidrug-resistant 
(MDR) Enterobacteriaceae pose a significant public 
threat due to their association with high mortality 
rates.1 One of the most common bacterial 
infections in both community and hospital settings 
is Urinary Tract Infection (UTI). UTIs are a serious 
public health issue in India, where they greatly 
increase hospital admissions and outpatient 
morbidity. According to Maharashtra studies, the 
prevalence of UTIs among patients who come with 
urinary symptoms ranges from 20% to 35%, higher 
rates are seen in females, the elderly, and those 
who are catheterized.2 Urine bag management, 
aseptic insertion technique and catheterization 
duration have a significant impact on the incidence 
of Catheter Associated Urinary Tract Infections 
(CAUTIs).3

	 b-lactam antibiotics, which are a class 
of drugs that contain b-lactam ring in their 
chemical structure, are used for treatment of 
UTIs.4 Effective treatment of UTIs has become 
more challenging due to the rising incidence of 
antibiotic resistance, which is mainly caused by the 
production of AmpC b-lactamases and Extended 
Spectrum b-lactamases (ESBL). By granting 
resistance to a range of b-lactam antibiotics, 
including monobactams, penicillins, and third-
generation cephalosporins, these enzymes 
restrict the range of available treatments.5,6 The 
empirical and irrational use of broad-spectrum 
antibiotics in conjunction with inadequate 
infection control practices further facilitates 
the selection and spread of multidrug-resistant 
bacteria in hospital settings.7 Furthermore, many 
laboratories frequently neglect the routine 
detection of ESBL and putative AmpC producers 
because of lack of funding, standardized testing 
procedures, or clinician awareness.8

	 There are few studies that focus on 
individual regions, despite the availability of 
national-level data on increases in antibiotic 
resistance. There is a dearth of current local 
surveillance data on the prevalence and resistance 
mechanisms of uropathogens, especially in smaller 
cities like Karad and Satara. Clinicians are forced to 
use antiquated or generic empirical medicines in 
the absence localized antibiograms and resistance 

profiles, which increases treatment failure rates 
and healthcare expenses.9

	 In the light of this, the current study was 
conducted to ascertain the frequency of Klebsiella 
pneumoniae and E. coli that produce AmpC 
b-lactamases and ESBL that were isolated from 
urine samples in a tertiary care hospital in Karad, 
Maharashtra. Based on local resistance trends, 
the results should help guide logical antimicrobial 
therapy and help build effective infection control 
methods.

METHODOLOGY

	 The current study on the “Prevalence 
of Extended spectrum b-lactamase and AmpC 
b-lactamase among Escherichia coli and Klebsiella 
pneumoniae isolated in Urinary tract infections” 
was executed over a span of two years from June 
2022 to June 2024 at the Microbiology Department 
of Krishna Institute of Medical Sciences, KVVDU, 
Karad, District - Satara, Maharashtra, India.

Sample size calculation
	 As per the study undertaken by Gupta et 
al.,10 in the department of Medical Microbiology, 
Government Medical College, Chandigarh, among 
150 isolates of E. coli isolated from urine samples, 
ESBL production was seen in 52.6% of isolates and 
AmpC production was seen in 8% of isolates. With 
this reference, the sample size required in this 
study is calculated.
	 Calculation was done using the formula 
	 n = 4pq/L2

	 Where, p = Proportion of ESBL and AmpC 
production
	 q = 100 - p
	 L = Precision
Therefore, Sample size = 4 x 52.6 x 47.4 /72 = 203
	 Thus, a minimum of 203 urinary isolates 
of E. coli and Klebsiella pneumoniae, each making 
a total of 406, were taken in this study.

Inclusion criteria
	 Non-repetitive midstream urine samples 
were collected from patients who presented 
with symptoms of UTI, either from inpatient or 
outpatient departments. Only those samples 
that showed growth of E. coli and Klebsiella 
pneumoniae on culture were included in this study.
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Exclusion criteria
	 Isolates from the same specimen and 
patient were not included in order to prevent 
duplication.

Statistical analysis
	 MS Excel Software was used to fill data. 
Subsequently, Graph Pad Instant software was 
used to run Chi-square test to present the analyzed 
data as a percentage and p-value. An association 
or difference is considered significant if the 
probability is less than 0.05.

Sample collection
	 Non-repetitive midstream urine samples 
received in the Microbiology Department from 
patients presenting with symptoms of UTI, whether 
from the out-patient and in-patient departments 
were processed. After being collected, the samples 
were sent within an hour to the laboratory.

Bacterial Isolation
	 Bacterial isolates were obtained from 
urine samples using standard microbiological 
techniques. The samples were cultured on suitable 
media such as MacConkey agar and Blood agar 
to facilitate the growth and identification of 
organism.

Bacterial identification
	 Isolated colonies were subjected to 
Gram staining to determine Gram reaction and 
morphology. Preliminary identification was 
performed based on Oxidase and Catalase tests. 
This was followed by a series of biochemical tests 
(Figure 1a and 1b), including Indole production, 
Citrate utilization, Urease activity, Triple Sugar 
Iron (TSI) reaction, Methyl red test, and Nitrate 
reduction test. Identification of E. coli and Klebsiella 
pneumoniae was performed in accordance with 
standard microbiology protocols.11

Antibiotic susceptibility profile
	 In accordance with CLSI standards 2024,12 

Mueller-Hinton agar was used for antimicrobial 
susceptibility testing employing the Kirby-Bauer 
disc diffusion technique. After being adjusted to 
the 0.5 McFarland turbidity standard, a suspension 
of test and control organisms were inoculated 
onto Mueller-Hinton Agar plates. Antibiotic discs 
were set 20 mm apart and plates underwent 37 
°C incubation for 16-22 hours. Antibiotics include 
Amikacin (30 µg), Ceftazidime (30 µg), Cefepime 
(30 µg), Cefotaxime (30 µg), Cefuroxime (30 µg), 
Cefoxitin (30 µg), Ciprofloxacin (5 µg), Ertapenem 
(10 µg), Fosfomycin (200 µg), Gentamicin (10 µg), 
Imipenem (10 µg), Meropenem (10 µg), Nalidixic 
Acid (30 µg), Nitrofurantoin (300 µg), Norfloxacin 

Figure 1. (a) Biochemicals of E. coli - Indole produced, Citrate not utilised, Urease not hydrolysed, TSI showing acidic 
slant with acidic butt, Positive Methyl red test, Positive Nitrate reduction; (b) Biochemicals of K. pneumoniae - Indole 
not produced, Citrate utilised, Urease hydrolysed, TSI showing acidic slant with acidic butt, Negative Methyl red 
test, Positive Nitrate reduction
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(10 µg), Co-trimoxazole (25 µg). The diameter of 
inhibition zones (Figure 2) were documented and 
analyzed in accordance with CLSI guidelines.
	 Isolates exhibiting an inhibition zone 
of ≤22 mm for Ceftazidime and ≤27 mm for 
Cefotaxime were selected for further investigation 
as potential ESBL producers.12,13 Similarly, isolates 
with a zone of ≤14 mm diameter for Cefoxitin 
were identified as Putative AmpC producers.14 
These findings were further confirmed through 
phenotypic testing methods.

Disc Diffusion method for ESBL Detection
	 The test inoculum was prepared and 
modified to match the 0.5 McFarland turbidity, then 
inoculated onto the Mueller Hinton Agar plates. 
A Ceftazidime (30 µg) disc and a Ceftazidime/
Clavulanic acid (30 µg/10 µg) disc were positioned 
20 mm part on MHA plates. The zone diameter 
increased by approximately 5 mm or more by 
Clavulanic acid as opposed to Ceftazidime alone 
indicated ESBL production (Figure 3).

Combination Disc test for Putative AmpC 
Detection 
	 Before being inoculated onto the Mueller 
Hinton Agar plates, the test inoculum was prepared 
and modified to match the 0.5 McFarland turbidity. 
Cefoxitin-resistant strains were confirmed using 
a combination disc method with Cefoxitin and 
Cefoxitin/Boronic acid (BA) disc. BA solution was 
made by combining 120 mg of phenylboronic acid 
in 3 ml Dimethy sulfoxide and 3 ml distilled water 
and 20 µl was dispensed onto Cefoxitin discs. A 
≥5 mm increase in the extent of the inhibition 
zone for Cefoxitin when BA is present as opposed 

to Cefoxitin alone indicated AmpC production  
(Figure 4).

RESULTS 

	 A total of 2,653 urine samples were 
collected from patients who exhibited clinical 
signs of urinary infection and yielding significant 
bacterial growth (≥105 CFU/mL). Of these, only 
isolates of E. coli and Klebsiella pneumoniae were 
selected for further analysis, in accordance with 
the study’s inclusion criteria. This resulted in the 
identification of 406 isolates, comprising 203 E. 
coli and 203 K. pneumoniae. Table 1 shows the 
highest prevalence of UTIs was observed in the 
41-60 year age group (36.2%), followed by 61-80 
years (35.4%). Females were commonly affected 
than males across all age groups, accounting for 
54.2% of total cases. The least affected age group 
was <20 years (2.7%). Overall, UTIs were most 
frequent among middle-aged and elderly females.
	 Among the inpatient department 
samples, 79% of E. coli and 92% K. pneumoniae 

Table 1. Age and Gender wise distribution of  UTI 
patients 

Age Group	 Female 	 Male	 Total
	 N (%)	 N (%)	 N (%)

<20 years	 8 (2)	 3 (0.7)	 11 (2.7)
21-40 years	 51 (12.6)	 37 (9)	 88 (21.6)
41-60 years	 75 (18.5)	 72 (17.7)	 147 (36.2)
61-80 years	 77 (19)	 67 (16.4)	 144 (35.4)
>80 years	 9 (2.2)	 7 (1.7)	 16 (3.9)
Total	 220 (54.2)	 186 (45.8)	 406 (100)

N = Number of isolates, % = Percentage of isolates

Table 2. Distribution of E. coli and K. pneumoniae 
isolates across different Inpatient department settings

Inpatient	 E. coli	 K. pneumoniae 
Department 	 N (%)	  N (%)

Medicine	 47 (29)	 37 (20)
Surgery	 24 (15)	 41 (22)
Orthopedics	 4 (2)	 6 (3)
Obgyn	 6 (4)	 7 (4)
Pediatrics	 1 (1)	 1 (1)
ICU	 79 (49)	 95 (50)
Total	 161 (100)	 187 (100)

N = Number of isolates, % = Percentage of isolates

Table 3. Distribution of E. coli and K. pneumoniae 
isolates across different Outpatient department 
settings

Outpatient	 E. coli	 K. pneumoniae 
Department	 N (%)	 N (%)

Medicine	 16 (38)	 9 (56)
Surgery	 16 (38)	 5 (31)
Obgyn	 10 (24)	 2 (13)
Total	 42 (100)	 16 (100)

N = Number of isolates, % = Percentage of isolates
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Figure 3. ESBL Production by Disc Diffusion Method Figure 4. Putative AmpC Production by Combination 
disc test 

Figure 2. (a) Antibiotic susceptibility testing for Ceftazidime (CAZ), Cefoxitin (CX), Nalidixic acid (NA), Norfloxacin 
(NX), Nitrofurantoin (NIT). (b) Antibiotic susceptibility testing for Gentamicin (GEN), Fosfomycin (FO), Ciprofloxacin 
(CIP), Cotrimoxazole (COT). (c) Antibiotic susceptibility testing for Cefuroxime (CXM), Imipenem (IPM), Amikacin 
(AK), Cefepime (CPM), Meropenem (MRP).

were found while 8% of Klebsiella and 21% of the 
E. coli isolates were identified from outpatient 
department samples, with majority found in 
Inpatient department. 
	 Among Inpatient department (Table 2), 
majority of the isolates were found in ICUs (49% 
E. coli and 50% Klebsiella) followed by Medicine 
ward (29% Escherichia and 20% Klebsiella), Surgery 
ward (22% and 15% of Klebsiella pneumoniae and 
E. coli respectively), Obstetrics and gynecology 
ward (4% of each isolate), Orthopedics ward (2% of 
E. coli isolates and 3% by Klebsiella), and Pediatrics 
department (1% of each isolate). 
	 Within the Outpatient department 
samples (Table 3), Medicine and Surgery 
department each reported 38% E. coli isolates, 
while Obstetrics and gynecology reported 24% 

of isolates. For K. pneumoniae, the Medicine 
department had 56% isolates, Surgery had 31% 
and obstetrics and gynecology had 13% of isolates. 
	 The antibiotic susceptibility of the 
isolates showed that 96% of E. coli are resistant 
to Ciprofloxacin, with the highest resistance, 
whereas 96% E. coli are susceptible to Fosfomycin, 
showing highest sensitivity. On the other hand, 
88% of K. pneumoniae isolates show the highest 
level of resistance to Cefoxitin, whilst 58% of 
isolates show the highest level of sensitivity to 
Fosfomycin (Table 4). The statistical test indicates 
(χ2 = 1797.3, p value <0.0001) significant findings. 
Multidrug-resistance is described as resistance 
to upto three minimum antibiotics from various 
classes of antimicrobial drugs.15 R0 - No resistance 
to antibiotics, R1 - Resistant to a single class, R2 
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- showing resistance to two classes, R3 - having 
resistance to three classes, R4 - having resistance 
to four classes, ≥R5 - Resistant to five or more 
classes. Among E. coli, there were 2 isolates with 
R0, 6 with R1, 9 with R2, 29 with R3, 50 with R4, 
and 107 with ≥R5, resulting in 157 isolates (77%) 
exhibiting MDR. For Klebsiella pneumoniae, there 
were 5 isolates with R0, 5 with R1, 8 with R2, 14 
with R3, 17 with R4, and 154 with ≥R5, resulting 
in 171 isolates (84%) showing MDR.
	 A c c o r d i n g  t o  Ta b l e  5 ,  6 3 %  o f 
the E. coli isolates were positive for ESBL 
and 37% to be ESBL negative. However, 
s i x ty- three  percent  o f  K.  pneumoniae 
were found to be ESBL negative and 37% to be 
ESBL positive. This shows that E. coli has higher 
rate of ESBL production.

	 Of the total E. coli, 51% emerged to be 
AmpC producing, on the contrary, majority of the 
isolates of K. pneumoniae that tested positive for 
AmpC was 59% (Table 6).

DISCUSSION

	 Analyzing the prevalence of AmpC 
and ESBL production by Klebsiella pneumoniae 
and E. coli as well as evaluating their antibiotic 
susceptibility profiles and resistance trends were 
the purpose of this study. A total of 406 urine 
samples, comprising 203 of E. coli and Klebsiella 
each, were acquired during the study period. 
Among the total isolates, the most affected age 
group was 41-80 years ago. Similar findings were 
reported by Goyal et al.16 who observed that 
majority were from were in the 41-80 age group. 
Studies by Mohammed et al.,17 Mofolorunsho,18 

Table 4. Antibiotic susceptibility profile of E. coli and K. pneumoniae isolates Antibiotics	

	      E. coli	 	      K. pneumoniae

	 Sensitive	 Resistant	 Sensitive	 Resistant
	 N (%)	 N (%)	 N (%)	 N (%)

Amikacin	 40 (20)	 163 (80)	 91 (45)	 112 (55)
Cefepime	 41 (20)	 162 (80)	 31 (15)	 172 (85)
Cefoxitin	 77 (38)	 126 (62)	 24 (12)	 179 (88)
Ceftazidime	 13 (6)	 190 (94)	 20 (10)	 183 (90)
Cefuroxime	 16 (8)	 187 (92)	 16 (8)	 187 (92)
Ciprofloxacin	 8 (4)	 195 (96)	 22 (11)	 181 (89)
Cotrimaxazole	 82 (40)	 121 (60)	 73 (36)	 130 (64)
Ertapenem	 74 (36)	 129 (64)	 63 (31)	 140 (69)
Fosfomycin	 195 (96)	 8 (4)	 118 (58)	 85 (42)
Gentamicin	 90 (44)	 113 (56)	 67 (33)	 136 (67)
Imipenem	 62 (30)	 141 (70)	 63 (31)	 140 (69)
Meropenem	 62 (30)	 141 (70)	 63 (38)	 140 (62)
Nalidixic acid	 17 (8)	 186 (92)	 23 (11)	 180 (89)
Nitrofurantoin	 71 (35)	 132 (65)	 78 (38)	 125 (62)
Norfloxacin	 38 (19)	 165 (81)	 34 (17)	 169 (83)

N = Number of isolates, % = Percentage of isolates 

Table 5. Production of ESBL among E. coli and K. 
pneumoniae isolates

Organism	 ESBL	 Non-ESBL 
	 Producers 	 producers
	 N (%)	 N (%)

E. coli	 128 (63)	 75 (37)
K. pneumoniae	 75 (37)	 128 (63)

N = Number of isolates, % = Percentage of isolates

Table 6. Putative Production of AmpC among E. coli 
and K. pneumoniae isolates

Organism	 AmpC 	 Non-Ampc 
	 ProducersN	 Producers
	 N (%)	 N (%)

E. coli	 103 (51)	 100 (49)
K. pneumoniae	 120 (59)	 83 (41)

N = Number of isolates, % = Percentage of isolates
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Jalil,19 and Azab20 observed predominance of 
females. The ratio of male to female in the present 
study was 1:1.27 with 44% males and 56% females 
showing E. coli isolates. It was similar to the study 
by Mofolorunsho18 that shows 43.8% males and 
56.2% females were affected. Conversely, K. 
pneumoniae was seen in 55% males and 45% 
females. This correlates with the findings of 
Mohammed17 that indicate 50% males and 50% 
females were affected. The predominance of 
females can be explained by the urethra that is 
shorter and closer to the rectum. 
	 In the study, 92% of Klebsiella and 79% 
E. coli isolates were from Inpatient department, 
while 8% Klebsiella and 21% of E. coli came from 
Outpatient section. This data indicates majority 
of the isolates were from inpatient department. 
Due to prolonged hospital stays, the use of broad-
spectrum antibiotics, and frequent exposure 
to invasive procedures such as catheterisation, 
hospital patients particularly those in intensive care 
units (ICU) or those undergoing surgical procedures 
are more susceptible to healthcare-associated 
infections (HAI). These factors all contribute to the 
acquisition of nosocomial pathogens, including 
multidrug-resistant Enterobacteriaceae.21,22 
Furthermore, inpatients are more likely than 
outpatients to undergo routine microbiological 
examinations, which raises the likelihood of 
isolate identification in this population. On the 
other hand, there are fewer isolation reports 
from outpatients since they frequently have less 
serious infections and might be treated empirically 
without microbiological confirmation.23

	 Antimicrobial resistance is growing 
global concern in both community and healthcare 
settings. Chander24 reported E. coli resistance to 
Ceftriaxone (100%) and Ceftazidime, which aligns 
with the present study findings of resistance 
towards Ceftriaxone and Ceftazidime (89% and 
94% respectively). However, Chander also noted 
high resistance to Nalidixic acid (95%), whereas 
this study showed that E. coli had 92% resistance 
towards Nalidixic acid, and K. pneumoniae 
showed 89% resistance towards Nalidixic acid. 
Here, Ciprofloxacin showed a higher rate of 
resistance of 96% consistent with the results of 
Sageerabanoo.25 Sageerabanoo showed high level 
resistance towards Gentamicin and Cotrimaxazole, 
while our study showed resistance of 56% to 

Gentamicin and 60% to Cotrimaxazole by E. coli 
and 67% to Gentamicin and 64% to Cotrimaxazole 
by Klebsiella. Our study found 96% and 58% 
sensitivity to Fosfomycin in E. coli and Klebsiella 
pneumoniae, respectively, mirroring recent clinical 
evidence that highlights Fosfomycin’s continued 
effectiveness against uropathogenic strains and 
supports its utility in treating multidrug-resistant 
UTIs.26 The 2023-2024 IDSA guidance further 
endorses oral Fosfomycin as an alternative for 
uncomplicated cystitis caused by ESBL-producing 
E. coli, while advising caution in its use against 
Klebsiella pneumoniae due to the presence of the 
fosA gene that can confer resistance.27

	 This study shows MDR E. coli (77%) and 
Klebsiella (84%) that are close to the results by 
Shatalov28 who observed 74% MDR E. coli and 
91% MDR Klebsiella. Chander24 reported findings 
of 92% and 87% MDR E. coli and Klebsiella, 
while Eshetie,29 found 92% MDR E. coli and 95% 
MDR Klebsiella. Studies by Tekele30 recorded 
MDR rates of 69% and 82% by E. coli and  
K. pneumoniae. Although molecular methods are 
the most effective for detecting beta-lactamase 
enzymes like ESBL and AmpC, they are often 
inaccessible in developing countries due to limited 
resources and infrastructure. Therefore, employing 
various phenotypic techniques is necessary to 
detect AmpC and ESBL in Gram-negative bacteria. 
The present findings of ESBL in E. coli (63%) and 
Klebsiella pneumoniae (32.4%) correlate with the 
study conducted by Vijayvergia31 showing ESBL 
production rates of 67.5% and 32.4% among E. 
coli and Klebsiella pneumoniae. Similarly, study 
from Cameroon on urinary pathogens reported 
comparable ESBL rates in Klebsiella pneumoniae, 
reinforcing the relevance of the present study 
findinds to broader epidemiological patterns.32 

The 63% prevalence in E. coli are comparable 
to rates observed in healthcare settings within 
India and Southeast Asia, where ESBL burden is 
notably elevated. For instance, a recent study from 
northeastern Thailand found ESBL production in 
96.5% of Cephalosporin-resistant E. coli, with 
CTX-M-15 as the predominant gene.33 These 
variations reflect regional differences in antibiotic 
usage, infection control practices and diagnostic 
capacity. 
	 Singhal6 showed 6.97% and 6.18%, while 
results of Sageerabanoo et al.,25 showed 46.6% and 
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12.8% AmpC in E. coli and Klebsiella, respectively. 
Ugwu et al.34 showed 21% AmpC by E. coli and 
13% by K. pneumoniae. Inamdar35 observed 76.2% 
and 20.1% AmpC production among E. coli and 
Klebsiella pneumoniae, respectively. In 2022, 
Perera et al.36 showed 24% and 35% production of 
AmpC among the isolates. This study showed 51% 
putative AmpC production among E. coli, which 
coincides with findings by Vandana et al.,37 having 
58.5% AmpC production among E. coli, whereas 
59% Klebsiella pneumoniae were putative AmpC 
producers in our study which is comparatively 
higher than other studies, but Vandana37 shows a 
higher rate of AmpC production of 82%.
	 According to recent studies, ESBL/AmpC 
co-producers significantly reduce the alternatives 
for b-lactam therapy, highlighting the worldwide 
clinical challenge these enzymes present.38 A 
recent study reported that 6.5% of ESBL-producing 
E. coli and Klebsiella isolates also produced 
AmpC enzymes, co-resistance to non-b-lactam 
like Fluoroquinolones, Aminoglycosides and 
Sulphonamides was extremely high, underscoring 
the diminishing efficacy of alternative classes 
of antibiotics.39 These findings emphasize the 
need for enhanced microbiological detection, 
antimicrobial stewardship, and tailored infection-
control strategies.
	 Advances in rapid diagnostics-such 
as the GeneXpert ESBL-AmpC PCR assay-have 
shown promise in accelerating detection directly 
from urine, potentially reducing time to targeted 
therapy and curbing unnecessary carbapenem 
use.40 Additionally, a 2025 review highlights the 
complementary roles of phenotypic methods 
and cutting-edge molecular tools (e.g., NGS, 
MALDI-TOF, PCR) in overcoming limitations of 
conventional testing-especially important in 
resource-limited settings. Collectively, these 
studies support our conclusion: that integrated 
diagnostic strategies, sustained antimicrobial 
surveillance, and robust stewardship are vital to 
containing the spread of ESBL/AmpC-producing 
multidrug-resistant uropathogens and guiding 
effective empirical therapy.

CONCLUSION 

	 The present study outlines antimicrobial 
resistance levels, including detection of beta- 

lactamase production, among E. coli and K. 
pneumoniae isolates from urinary specimens. The 
study shows that E. coli was common in patients 
among 61-80 years old (37%), while Klebsiella 
pneumoniae were more common in the 41-60 
years age group (40%). Females showed higher 
prevalence of E. coli (56%), whereas Klebsiella 
pneumoniae were more prevalent in males (55%).
	 Both organisms were predominantly 
isolated from Inpatient section, with the ICU 
reporting the highest number of isolates. Antibiotic 
susceptibility testing revealed high resistance 
rates to Ciprofloxacin in E. coli (96%) and Cefoxitin 
in Klebsiella pneumoniae (88%). E. coli showed 
high sensitivity to Fosfomycin (96%), while 
Klebsiella pneumoniae demonstrated sensitivity 
to Tigecycline (82%). The study also highlighted 
significant rates of ESB and AmpC beta-lactamase 
production in both the isolates. The frequency 
of ESBL was 63% by E. coli and 37% by Klebsiella 
pneumoniae isolates, while AmpC enzyme 
was seen in 51% of E. coli and 59% Klebsiella 
pneumoniae. MDR was observed in 77% of E. coli 
and 84% of Klebsiella pneumoniae with notable 
percentage co-producing ESBL and AmpC enzymes. 
These findings underscore the urgent need for 
robust antibiotic stewardship practices to manage 
UTIs effectively, particularly in opposition to 
multidrug-resistant strains.
	 The research highlights the pressing need 
for effective infection prevention measures as well 
as prudent drug use in tackling the growing threat 
of antibiotic-resistant UTI. Enhanced hygiene 
practices, rigorous catheter care protocols, and 
proactive surveillance are crucial in preventing and 
managing outbreaks of resistant UTI. Moreover, 
adopting antibiotic stewardship programs that 
prioritize targeted antibiotic treatment based 
on patient specific factors and local resistance 
patterns are essential. Collaborative efforts and 
strong public health policies are essential to 
protect treatment options and enhance outcomes 
for individuals with UTI.
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