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Antimicrobial resistance is a significant global health threat, resulting in
treatment failures and increased morbidity from hospital-acquired infections.
This study aimed to investigate the drug sensitivity and resistance patterns of
Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae) obtained
from patients. A total of 59 E. coli and 28 K. pneumoniae bacterial isolates were
included in the study. All isolates were characterized using standard bacterial
culture methods, including culture on MacConkey agar and Eosin Methylene
Blue agar, as well as biochemical tests. VITEK® 2 was also used as a
verification tool for identification. Additionally, antibiotic sensitivity tests were
conducted using the standard disk diffusion method for various antibiotics. The
findings reveal high resistance rates among the bacterial isolates, particularly
to amoxicillin + clavulanic acid (AMC), trimethoprim (TMP), and
ciprofloxacin (CTX). The results showed that most isolated strains of E. coli
and K. pneumoniae exhibited varying resistance patterns. Notably, E. coli
demonstrated the highest resistance to Trimethoprim (TMP), with 36 out of 59
isolates (61%) showing resistance; in contrast, only 1 out of 59 isolates (1.7%)
showed resistance to Meropenem (MEM). Meanwhile, K. pneumoniae
exhibited significant resistance, with 10 out of 28 isolates (35.7%) resistant to
Amoxicillin + Clavulanic acid (AMC), TMP, and Ciprofloxacin (CTX).
Conversely, K. pneumoniae showed 0% resistance to both MEM and Amikacin
(AK). The study concluded that the majority of isolates were associated with
urinary infections, primarily in females. Although Meropenem and Amikacin
remain effective options, it is crucial to use them carefully to prevent further
resistance. Establishing strong antibiotic stewardship and ongoing monitoring
of resistance patterns is essential in the fight against antibiotic resistance.

Published by Arab Society for Fungal Conservation

Introduction

antimicrobial medications like antibiotics, which are

Antimicrobial resistance (AMR) has emerged as one of the ~ toutinely used to treat these disorders (Ruckert et al.
most serious global public health threats and development ~ 2024).

issues of the twenty-first century (Abdul Kareem et al. The primary mechanisms of resistance include
2025). AMR occurs when microorganisms such as  antimicrobial modification or degradation, decreased
bacteria, fungi, parasites, and viruses acquire resistance to  target accessibility, and target change. These mechanisms
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may be intrinsic in bacteria or acquired from other
microbes (Ali et al. 2023). Bacterial infections kill roughly
7.7 million people each year, with 4.95 million from drug-
resistant diseases and 1.27 million from antibiotic-
resistant bacteria (Okeke et al. 2024).

Enterococci were hospitalized and resistant to
numerous antibiotics (Abbas & Motaweq 2025).
Furthermore, E. coli and K. pneumoniae are prevalent
causal agent of hospital-acquired infections including
ventilator-associated pneumonia and  bloodstream
infections.  Like other similarly with  other
Enterobacteriaceae, both strains exhibit a wide variety of
resistance mechanisms (Al Jader & Ibrahem 2022, Abban
et al. 2023, Al-Fahham et al. 2025).

Escherichia coli, a gram-negative bacillus, is capable
of causing a range of illnesses, including urinary tract
infections (UTIs). These  non-spore-producing,
flagellated, and facultatively anaerobic bacteria have a
natural ability to metabolize lactose and synthesize indole.
E. coli is a bacteria present in the normal biota of humans,
nevertheless under specific conditions, it can lead to
illnesses primarily gastrointestinal and urinary tract
infections. Moreover, E. coli produces extended spectrum
beta-lactamases (ESBL), complicating treatment due to
significant antibiotic resistance (Vergara et al. 2023).
Additionally, E. coli undergo genetic modification via the
acquisition of specific virulence and AMR encoding
genetic elements, resulting in the emergence of pathogenic
strains that can inhabit previously unoccupied or protected
niches (Saini et al. 2024). On the other hand, Klebsiella
pneumoniae (K. pneumoniae), is a Gram-negative, non-
motile, non-spore forming, encapsulated polysaccharide
bacillus. K. pneumoniae has gained global attention as a
prominent nosocomial pathogen due to its association with
numerous outbreaks, high levels of antibiotic resistance,
and the rapid emergence of multidrug-resistant (MDR)
strains (Russo et al. 2023). Most K. pneumoniae infections
present as bacteremia and are typically treated with an
antibiotic therapy. Unfortunately, antibiotic resistance is a
growing concern that often results in treatment failure (Li
et al. 2024).

Antibiotic-resistant strains of this organism can
develop resistance through various mechanisms, including
inactivation of the antibiotic by modification or
degradation, alteration of the drug target, alteration of the
uptake of the antibiotic, and upregulation of efflux systems
that can pump the antibiotic out of the microorganism
(Ahmadi et al. 2022).

Klebsiella pneumoniae produces a wide range of
penicillinases, cephalosporinases, and extended-spectrum
beta-lactamases (ESBLs) that confer significant resistance
to beta-lactam antibiotics. The emergence of ESBL-
producing K. pneumoniae has resulted in the utilization of

232

Microbial Biosystems 10(4)-2025

beta-lactam/beta-lactamase  inhibitors and  third-
generation cephalosporins for severe nosocomial
infections caused by K. pneumoniae. However, the
extensive use of these drugs led to the rise of bacteria
resistant to them, including K. pneumoniae generating a
plasmid-borne class A carbapenem hydrolyzing enzyme
(KPC) (Cannella et al. 2025). Timely identification of K.
pneumoniae and the administration of suitable
antimicrobial therapy will reduce morbidity and mortality
among patients. Monitoring of antibiotic susceptibility
pattern is essential to avoid the emergence and
dissemination of drug resistance (Salam et al. 2023). Also,
study by Neama et al. (2018) confirmed that accurately
diagnosing causative agents and their susceptibility
patterns enhances therapy success and helps prevent
disease complications.

Antimicrobial susceptibility testing serves as crucial
in identifying effective antimicrobial medicines for the
treatment of infectious diseases. The procedures employed
in diagnostic microbiology laboratories are constantly
evolving. Disc diffusion and broth microdilution are
conventional phenotypic procedures that have prolonged
turnaround times and are labor-intensive, however they
are widely regarded as the gold standard (Salam et al.
2023). Phenotypic methods surpass genotypic methods in
demonstrating a pathogen's qualitative and quantitative
antibiotic susceptibility. However, the majority of
traditional manual procedures, including disc diffusion,
agar or broth dilution, and the concentration gradient, such
as the E test, are tedious and need a culture inoculum as
along with visual growth evaluation (Benkova et al. 2020).

This study aims to compare antimicrobial resistance
patterns of E. coli and K. pneumoniae from several clinical
sources in Al-Najaf, Iraq, and evaluate their susceptibility
to essential antibiotics.

Materials and Methods
Specimen collection

A total of 87 samples were collected from November
to December 2023, consisting of 59 (67.8%) isolates of E.
coli and 28 (32.2%) isolates of K. pneumoniae. These
samples included contributions from wound infections,
urinary tract infections (UTIs), high vaginal swabs,
seminal fluid, and pleural fluid from patients at Al Sader
Hospital in Al-Najaf Province, Iraq. The specimens were
preserved in transport media and transported to the
laboratory for culturing and identification.

This research was conducted at Kufa University,
College of Science, Department of Pathological Analyses,
within the Advanced Microbiology Laboratory. The
participants’ age ranged from 4 to 82 years, with a mean
age of 37.6 years. All participants clinically diagnosed
with positive for E. coli and K. pneumoniae were
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processed in accordance with established standard
operating procedures. Sterile disposable glass containers
(50 mL) were utilized to collect clean-catch midstream
urine specimens and seminal fluid from the patients to
prevent contamination. Additionally, sterile cotton swabs
were utilized to collect the other samples.

The cultivation of clinical isolates

The samples collected were inoculated into BHI
broth for activation. The overnight broth culture was
further sub-cultured on MacConkey agar and Eosin
Methylene Blue agar (HI Media, India). Incubation of the
cultured plates was done under aerobic conditions for 24h
at 37 °C. The bacterial growth was observed for colonies
morphologically resembling E. coli and K. pneumoniae.

Identification of bacteria

A single colony was taken from each primary
positive culture and inoculated on MacConkey for gain
pure culture plates were further incubated at 37 degrees
for 24-48 hrs. Then it was identified depending on its
biochemical, morphological and cultural characteristics
(IMVIC test, lactose fermentation, colony shape, size,
color, borders, and texture), in addition it was examined
under the microscope after making smear from pure
colony on clean slid and stain with Gram’s stain for
observation arrangement and reaction bacteria with stain
(MacFaddin 2000). The identification of these bacteria
was further validated using the VITEK® 2 system
(BioM¢érieux, France), following the manufacturer's
guidelines.

Antibiotics sensitivity test

The Kirby-Bauer disc diffusion technique was used
to evaluate different anti- biotic susceptibility on Mueller-
Hinton agar in accordance with the Clinical and
Laboratory Standard Institute guide lines (CLSI 2022).

The method was performed by using a pure culture of
previously identified microorganism. The inoculum to be
used in this test was prepared by adding growth from the
isolated colonies from 24 hours old culture to sterile tube
contain five ml of normal saline and then read with
Densichek (0.5 - 0.65) McFarland 1.5x10° cells/ml.

A sterile swab was used to obtain an inoculum from
the standardized culture. This inoculum was then streaked
on a Mueller-Hinton (HI Media, India) plate in three ways
and then let five minutes for absorption. The antibiotic
discs were placed on the surface of the inoculated plat at
evenly spaced intervals with flamed forceps. Incubation
was usually overnight with an optimal time being (18-20)
hours for bacteria at 37C°. Antibiotic inhibition zones
were measured using a calibre. Zone size was compared
to standard zones depending on clinical and laboratory
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standard institute (CLSI 2022).

Statistical analysis

The experimental results were recorded in a database
and statistically analyzed using the Statistical Package for
Social Science (SPSS) version 20 software for Microsoft
Windows, with an abstract presented utilizing descriptive
statistics, including means and percentages. The mean
values of susceptible and resistant antibiotics were
calculated for K. pneumonia and E. coli.

Results

Distribution of isolates

Table 1. showed that a total of 87 isolates were
identified, consisting of 59 (67.8 %) isolates of E. coli and
28 (32.2 %) isolates of K. pneumoniae. This includes 7 (8
%) from wound swabs, 76 (87.4%) from urine samples of
patients with urinary tract infections (UTI), 1 (1.1%) each
from seminal and Pleural fluids (S. F.), and 2 (2.3%) from
high vaginal swabs (H. V. S.). The findings indicated that
E. coli accounted for 52 (68.4%) of UTI infections, whilst
K. pneumoniae constituted 24 (31.6 %).

Table 1 Frequency of Bacterial isolates in different
samples

Site of No. (%) No. (%) of  No. (%) of K.
Samples of E. coli pneumoniae
Wounds 7(8) 4(57.1) 3(42.9)
Urine 76(87.4) 52(68.4) 24(31.6)
H.V.S. 2(2.3) 1(50) 1(50)
S. F. 1(1.1) 1(100) 0(0)
Pleural fluid 1(1.1) 1(100) 0(0)
Total 87(100) 59(67.8) 28(32.2)

Patient demographics by sex

Demographic characteristics of 87 patients at Al-
Sader Medical City Hospital in AL-Najaf province. The
study indicated that there were 15 males (17.2 %) and 72
females (82.8 %), as illustrated in figure 1.

« Male

u Female

Fig 1. Distribution of patients by sex.
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Patient demographics by age

The present study categorized patients infected with
E. coli and K. pneumoniae into five age groups as shown
in table 2. The highest frequency of patients occurred in
the 20-35 age group, accounting for39.08 % followed by
52-67 age group at 19.54 %, the 36-51 age group 17.24%,
and the 4-19 age group 16.09 %. The lowest frequency
was observed in the 68 and above group at 8.05 % as
illustrated in figure 2.

Table 2. Frequency of E. coli and K. pneumoniae isolates
from different samples

Frequency of Mean Percentage
Age groups Isolates Y%
“4-19)y 14 16.09
(20-35)y 34 39.08
36-51)y 15 (37.6 year) 17.24
(52-67)y 17 19.54
68y 7 8.05
Total 87 100%
45
40 39.08
< 3
g«n 30
=
S 2
g 19.54
20 1724

16.09

15
10
g
0 -

419y 2035y 36-5ly 52-67y

I

68<y

Fig 2. Distribution of patients by age

The Kirby-Bauer technique for disc diffusion was
used to evaluate antibiotic susceptibility on Mueller-
Hinton agar, following the Clinical and Laboratory
Standards Institute criteria from 2022 including their
potency levels. Furthermore, the comprehensive average
and percentage of susceptibility for all evaluated
antibiotics were calculated. Figure (3) illustrates the
resistance rates as a percentage among the E. coli isolates
(n=159).

The antibiotic sensitivity test findings for E. coli
indicated that the majority of bacterial isolates exhibited
significant resistance towards Trimethoprim (TMP),
followed by Cefotaxime (CTX) and Amoxicillin +
clavulanic acid (AMC), with resistance percentages of
61%, 47.5 %and 44.1%, respectively. The bacterial
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isolates exhibited varying resistance levels to each of
Norfloxacin (NOR) (40%), (CIP) Ciprofloxacin (CIP)
(39 %), (OF) Ofloxacin (OF) (30.5%),

Tobramycin (TOB) (27.1%), and Amikacin (AK)
(6.8 %). E. coli exhibited lower resistance to Meropenem
(MEM) at (1.7%), as illustrated in figure 3).

Table 4 shows the sensitivity patterns of K.
pneumoniae isolates to various antibiotics and their
potency levels. As well as, the overall average and
percentage of susceptibility were calculated, while figure
4 illustrates the resistance percentage of K. pneumoniae
isolates (n = 28).

Alternatively, the present data from the antibiotic
sensitivity test for K. pneumoniae revealed that the
majority of bacterial isolates exhibited high resistance
towards Amoxicillin + clavulanic acid (AMC),
Trimethoprim (TMP) and Ciprofloxacin (CTX) at a
percentage of 35.7 %, followed by Ciprofloxacin
(CIP)and (NOR) Norfloxacin (NOR) at a percentage of 25
% each. Furthermore, there was reduced resistance to
Ofloxacin (OF) and Tobramycin (TOB) at percentages of
5% and 3%, respectively. In contrast, K. pneumoniae
showed no resistance to meropenem (MEM) and
Amikacin (AK) (0 %) (Fig 4).

Antibiotic  Resistance Between K.
pneumoniae and E. Coli

Figure (5) demonstrated a comparative analysis of
antimicrobial resistance patterns revealed clear
differences between E. coli (n = 59) and K. pneumoniae (n
= 28) across all tested antibiotics. E. coli showed a
substantially higher resistance rate of 61.0% compared to
K. pneumoniae 35.7%, indicating a more pronounced loss
of efficacy of this agent against E. coli isolates. Resistance
to CTX was nearly 50% in E. coli (47.5%), whereas K.
pneumoniae displayed a lower rate (35.7%). This suggests
a greater burden of ESBL-associated resistance among E.
coli. Resistance to AMC was higher in E. coli (44.1%)
than in K. pneumoniae (35.7%), reflecting a broader
distribution of B-lactamase—mediated resistance in E. coli.
Both species demonstrated very low resistance to AK,
with E. coli at 6.8% and K. pneumoniae showing 0%
resistance, indicating that AK remains an effective
treatment option. As well as carbapenem resistance was
almost absent in both organisms.

E. coli showing 1.7% resistance and K. pneumoniae
showing 0%, suggesting preserved carbapenem activity in
this population. Across most antibiotics, E. coli exhibited
higher resistance rates than K. pneumoniae, particularly
against TMP-SMX, CTX, quinolones, and AMC. In
contrast, both species retained strong susceptibility to
amikacin and meropenem, which remain highly effective
therapeutic options in this clinical setting.

Comparison
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Table 3 Sensitivity patterns of E. coli isolates against different antibiotics

- . Antimicrobial Disk Content Sensitivity patterns (No.)
Antimicrobial Class Agent Potencies (11g) R I S
Aminoglycosides AK 30 4 8 47
TOB 10 16 1 42
Aminopenicillin AMC 10 26 7 26
CIP 5 23 0 36
Fluoroquinolones OF 5 18 0 41
NOR 5 24 0 35
3rd generation CTX 30 28 2 29
Cephalosporin
Carbapenems MEM 10 1 0 58
Sulfonamides- TMP 5 36 0 23
Trimethoprim
Total average 19.6 2 374
Percentage 33.1% 34% 63.5%
120.0%
98.3
100.0%

80.0%

60.0%

Percentage %
B
e
o
3

20.0%

0.0%

Antibiotic

Fig 3. Resistance rate percentage of E. coli (n= 59) (AK) Amikacin (AMC) Amoxicillin + clavulanic acid (CIP)
Ciprofloxacin, MEM: Meropenem (NOR) Norfloxacin (OF) Ofloxacin (TMP) Trimethoprim (TOB) Tobramycin.

Table 4 Sensitivity patterns of K. pneumoniae isolates against different antibiotics

Antimicrobial Antimicrobial Disk Content Resistance (No.)
Class Agent Potencies (1.g) R | S
Aminoglycosides AK 30 0 3 25
TOB 10 3 2 23
Aminopenicillin AMC 10 10 1 17
CIp 5 7 1 20
Fluoroquinolones OF 5 5 0 23
NOR 5 7 0 21
(3"gen) CTX 30 10 0 18
Cephalosporin
Carbapenems MEM 10 0 0 28
Sulfonamides- TMP 5 10 0 18
Trimethoprim
Total average 5.8 0.8 21.4
Percentage 20.6% 2.8%  76.6%

235



Hassan et al. 2025

Microbial Biosystems 10(4)-2025

Antibiotic Sensitivity
120.0
100.0
100.0 -e93
X . s 82.1
% 80.0 613
s 600
S 35.7
=400 :
g 25.0 179
20.0 1
0.0 0.0
0.0
AK AMC CIP C . TMP
Anfibiotic

Fig 4. Resistance rate percentage of K. pneumoniae (n = 28)

Antibiotic Resistance Comparison Between K. pneumoniae and E. Coli

MR of £ Colf

W R of K. pneumoniae

Fig 5. Antibiotic resistance comparison between K. pneumoniae and E. Coli isolates.

Discussion

This study highlights the rapidly challenging issue of
antimicrobial resistance (AMR) in E. coli and K.
pneumoniae 1isolates from urine and other -clinical
infections in Al-Najaf, Iraq. Both are significant Gram-
negative pathogens associated with various infections,
although they exhibit distinct susceptibility profiles across
multiple antibiotic classes. There was a significant
resistance to first-line agents such as like trimethoprim
(TMP), amoxicillin-clavulanic acid (AMC), and
fluoroquinolones (CIP, NOR, OF), especially in E. coli..

Both bacterial species exhibited significant
susceptibility to meropenem (MEM) and amikacin (AK),
aligning with regional findings. This finding emphasizes
the necessity of preserving these antibiotics as ultimate
treatment options. This study offers crucial evidence on
antimicrobial resistance (AMR) in Iraq and the Eastern
Mediterranean.

The high rates of ESBL-associated resistance
emphasize the need for molecular surveillance, hospital-
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wide stewardship, and targeted therapy revisions to curb
the spread of resistant Enterobacteriales.

The current study revealed a higher prevalence of
bacterial infections in female patients (82.8%) than in
male patients (17.2%). This corresponds with a similar
study by Edrees et al. (2024), which reported that 88%of
26 isolates, were derived from female patients, whereas
just 12% were from male patients.

Moreover, Vakilzadeh et al. (2020) observed that E.
coli infections predominantly affected females, including
83.6% of cases, aligning with our results. A study by Patil
et al. (2023) revealed that E. coli infections occurred more
frequently in male patients (63.31%) compared to female
patients (36.69%), with a statistically significant
difference (p<0.001).

Additionally, Shalabi et al. (2024) reported urine as
predominant source of E. coli infection (82.9%) and that
samples included 75.8% more females than males.
Similarly, another study reported that 73 boys and 130
girls with an E. coli infection (Mamishi et al. 2020).
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Numerous factors, including the kind of infection, allergy

history, age, sex, and the pathogen's antibiotic
susceptibility profile, influence UTI treatments (Walker et
al. 2016).

Globally, females are experiencing a growing
number of urinary tract infections (UTIs), typically caused
by bacteria that exhibit significant resistant to medication
(Al-Khfaji et al. 2023). Urinary tract infections (UTIs) are
significantly more prevalent in female patients than in
male patients, as indicated by Medina & Castillo-Pino
(2019). Between 50 and 60 percent of adult women will
get a UTI at some stage in their lives. According to Van
Driel et al. (2019) E. coli is the leading cause of UTIs
worldwide. Approximately about 80% of UTIs are caused
by this bacterium. UTIs are among the most prevalent
bacterial infections all around the world, reported more
frequently in women than in men. These results may be
attributed to the anatomical structure of urinary tract of
female in comparisons with male. Rendering it more
susceptible to UTI infections, the shorter distance from the
female urethral opening to the bladder, along with the
urethras near proximity to the rectum, enhances infection
risk (Al-Dahhan 2013).

E. coli is a main cause responsible for 80-90% of
community-acquired UTIs and 30-50% of hospital-
acquired cases. UTIs are an important concern for public
health as they are one of the leading causes of
hospitalization and an inflict a substantial financial burden
on healthcare systems worldwide. Annually, around 150
million people suffer from UTIs, and with the global
treatment expenses exceeding $6 billion (Zhao et al.
2009). Similarly, Walker et al. (2016) reported that 93
(62%) wurine samples were culture-positive for
uropathogenic bacteria, with 63 (42%) identified as F.
coli. Likewise, Levy (2002) demonstrated that the
treatment of UTIs is becoming challenging due to the
growing antibiotic resistance. This resistance can be
caused by factors such as proliferation of resistant
bacteria, the presence of antibiotic-resistant genes, and
hygiene practices.

The extent of resistance is affected by disease
transmission and individual hygiene habits. Furthermore,
Majumder et al. (2022) in Bangladesh found that E.
coli was the commonest isolated organism causing UTI
followed by Klebsiella spp. Additionally, UTIs are among
the most prevalent bacterial infections, with K. pneumonia
emerging as a significant multidrug-resistant pathogen,
particularly in healthcare facilities. The frequent
utilization of f-lactams and fluoroquinolones has reduced
the clinical application of trimethoprim-sulfamethoxazole
(TRS) (Filev etal. 2025). As well as, Abdulla et al. (2024)
recorded that E. coli was found in 10 specimens (41%),
Klebsiella pneumoniae was found in 4 specimens (17%)
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of UTL

Age can significantly impact the risk of infection due
to changes in immunity, hormonal Ilevels, and
comorbidities. The current study, which categorized
patients with E. coli and K. pneumoniae infections by age
range, found that the 2035 age group revealed the highest
frequency of patients (39.08 %), while the age group of 68
and above demonstrated the lowest frequency. According
to the finding of Mohammed et al. (2021), majority of the
recovered strains were ages between one and five years.

However, Kulkarni et al. (2017) showed that female
patients aged 20 to 29 exhibited a higher infection rate of
81.26%. Additionally, Younus (2024) found elevated
infection rates among young adults and elderly females
with UTIs in Mosul. Younger women may have exhibited
increased sexual activity due to hormonal fluctuations and
contraceptive  utilization, whereas older women
experienced immunity decline, catheterization, and
comorbidities.

The comparison between E. coli and K. pneumoniae
in antibiotic susceptibility testing were assessed utilizing
contingency tables. E. coli exhibited reduced
susceptibility to carbapenems in comparison to K.
pneumoniae. On the contrary hand, similarly to K.
pneumoniae, E. coli predominantly resistant to sulfa-
trimethoprim followed by third generation cephalosporins
and aminopenicillin. The resistant to antibiotics was
significantly greater in FE. coli compared to K.
pneumoniae. The current study aligns with the study of
Miranda-Novales et al. (2022) which indicated that E. coli
showed more resistant than K. pneumoniae to the
fluoroquinolone antibiotics ofloxacin, norfloxacin, and
ciprofloxacin. However, Handa et al. (2024) recorded that
E. coli isolates showed a significant difference in the
proportion of MDR infections when compared to K.
pneumoniae. The overall prevalence of MDR organisms
has led to the concerning yet anticipated degree of
resistance in the region, with E. coli exhibiting resistance
rates to the majority of antibiotics exceeding 33.1% in
contrast to K. pneumoniae at 20.6%. Antibiogram results
indicated that isolates of E. coli were resistant to at least
one of the tested antibiotics. The predominant resistance
reported was to ciprofloxacin (49.73%) (Thakur et al.
2024).

In addition, Kasanga et al. (2024) recorded antibiotic
resistance was evaluated, the highest sensitivity was noted
for amikacin (1%), meropenem (5%), imipenem (6%),
and the highest resistant antibiotics
were ampicillin (82%), cepfuroxime sodium (65%), and
amoxicillin/clavulanate ~ (62%),  respectively. K
pneumoniae retains sensitivity to carbapenems and
fluoroquinolones such as NOR and OF consistent with the
findings of study Raouf et al. (2022). As well as
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Mohammed et al. (2021) in a similar way reported the
most significant resistance against amoxicillin-clavulanic
acid.

In our current study, meropenem demonstrated
significant drug efficacy of 1.7% against E. coli isolates
and 0% against K. pneumoniae isolates. Carbapenem
medicines have recently emerged as highly effective
treatments for antibiotic resistant urinary tract infections
(UTTIs). This category of antibiotics is being widely used
to treat challenging microbiological infections (Kot et al.
2021). Furthermore, the results align with research by
Jubair et al. (2023), which showed that Gram-negative
bacteria isolated from Cerebrospinal fluid CSF (including
E. coli) exhibited susceptibility to carbapenems such as
meropenem. Meropenem has emerged as a highly
effective treatment for urinary tract infections in several
countries, exhibiting the highest efficiency against E. coli
isolates at 0% (Abass et al. 2022).

Our results aligned with a study by Fakhri-
Demeshghieh et al. (2024), which suggested that
meropenem (1%) exhibiting the lowest pooled estimates
of antibiotic resistance prevalence, may be preferable
alternative for treating E. coli UTIs in Iranian children.
Furthermore, Behlul et al. (2023) noted high MDR rates
for both species, aligning with current findings, although
confirm that carbapenems such as meropenem continue to
exhibit efficiency.

Present findings indicate that Amikacin is the most
effective drug, showing no resistance. This is consistent
with Muteeb's study in 2023 which found that K.
pneumoniae retains significant sensitivity to amikacin and
fluoroquinolone antibiotics, such as ciprofloxacin and
levofloxacin. In contrast, £. coli has a resistance rate of
6.8%. Amikacin also outperformed Tobramycin against
isolates of both E. coli and K. pneumoniae. Increased
resistance to aminoglycosides is attributed to modified
enzymes and the loss of outer membrane pores critical for
antimicrobial permeability (Mohamed et al. 2011).

A number of factors have contributed to the rise in
antibiotic resistance, including mutations, and the spread
of resistance agents, the frequent unnecessary use of
antibiotics. The analysis of diverse drug resistance
patterns reveals that t responses to antimicrobial
medicines differ globally or even within a single nation.
Subsequently, antibiotic resistance research should be
conducted regularly and frequently to manage its
dissemination. This study had many sample limitations,
including specimens obtained from just a limited number
of hospitals and inadequate sampling by some patients,
which may have affected the results.

Finally, there is currently no way to completely
control drug resistance. The susceptibility of K
pneumoniae and E. coli and other emerging strains must
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be assessed on a regular basis in order to track trends. It is
critical that the data be published on a regular basis at both
national and international.  Additionally, strict
antimicrobial marketing policies and public education are
essential to prevent the spread of antibiotic-resistant K.
pneumoniae strains. However, these antibiotic sensitivity
profiles may differ across various environmental
locations. Consequently, the objective is to isolate E. coli
and K. pneumoniae and examine the antibiotic sensitivity
profile from patients with different disease at Al-Sader
Medical City Hospital in AL-Najaf province, Iraq.

Conclusion

E. coli and K. pneumoniae were primarily found in urine
infection, with a higher prevalence in females. The study
presents strong evidence that first-line antibiotics (TMP,
AMC, CTX) are losing efficacy against both E. coli and
K. pneumoniae, particularly for K. pneumoniae in the local
Iraqi population. Meropenem and amikacin remain the
most effective options, but their judicious use is essential
to prevent resistance emergence. Local antibiotic
stewardship programs and continuous resistance
surveillance are highly recommended.
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