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ABSTRACT

Background: Antimicrobial resistance (AMR) poses a significant global threat,
with India experiencing one of the highest antibiotic consumption rates and an
alarming burden of drug-resistant infections. Monitoring the bacterial pathogens
prevalent in clinical samples and their evolving antibiotic susceptibility patterns is
paramount to guiding effective therapeutic strategies.

Methods: A six-month observational study (June—November 2023) was
conducted at Kurnool Medical College Hospital, a tertiary care center in Andhra
Pradesh, India. Urine, blood, sputum, pus, and other body fluid specimens were
collected from patients suspected of infectious diseases. Standard microbiological
techniques were employed for pathogen isolation, and antimicrobial susceptibility
testing was performed using the Kirby-Bauer disk diffusion method following
Clinical and Laboratory Standards Institute (CLSI) guidelines.

Results: A total of 11,276 microbiological tests were analyzed. Urine samples
showed the highest positivity rate, declining from 53.11% in June to 41.80% in
November. Blood culture positivity decreased from 14.57% to 10.85% over the
same period. Sputum sample positivity peaked (16.76%) in October. Among the
isolated pathogens, Escherichia coli emerged as a dominant organism, displaying
high resistance rates, especially against Gentamicin and Ofloxacin. Nitrofurantoin
maintained comparatively favorable sensitivity for urinary E. coli isolates.
Statistically significant seasonal variations were noted in both positivity rates and
resistance patterns, implying the influence of environmental factors and clinical
interventions.

Conclusion: This study highlights a rising trend of antimicrobial resistance in a
tertiary care setting, particularly among commonly encountered pathogens like E.
coli. The findings underscore the need for ongoing regional surveillance, judicious
antibiotic use, and robust infection control policies. Proactive stewardship
measures, tailored by local resistance data, are critical for curbing the escalating
burden of AMR.
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INTRODUCTION

Antimicrobial resistance (AMR) is a multifaceted problem that poses a grave threat to global public
health, with serious ramifications for patient outcomes and healthcare systems [1]. In India, the
combination of easy over-the-counter access to antibiotics, inadequate regulatory frameworks, and high
population density has accelerated the misuse of antimicrobials, thereby facilitating the emergence and
dissemination of resistant strains [2]. These patterns lead to escalating rates of hospital-acquired
infections and community-transmitted diseases, often characterized by limited treatment options and
increased mortality [3].

Central to addressing the AMR crisis is the routine practice of microbiological testing in hospital
settings. Such diagnostic evaluations not only guide clinicians in initiating the most suitable empirical
therapies but also reveal evolving resistance trends among predominant pathogens [4]. Within tertiary
care centers, there exists a heightened need for precise and timely microbiological analyses, given the
complex nature of infections admitted at this level. Furthermore, these institutions often serve as referral
hospitals where patients with complicated or resistant infections converge, thus making continuous
surveillance programs even more critical for early detection and containment of resistant organisms [5].

Among the various pathogenic bacteria, Escherichia coli is frequently implicated in infections ranging
from urinary tract infections (UTIs) and intra-abdominal infections to more severe bloodstream
infections [6]. Its capacity to acquire and propagate resistance determinants, particularly extended-
spectrum beta-lactamases (ESBLs) and carbapenemases, further complicates clinical management
[2,7]. Consequently, empirical antibiotic therapies that were once effective may now prove inadequate,
leading to prolonged hospital stays, increased treatment expenditures, and heightened morbidity [8].

Given these challenges, the present study was conceived to evaluate the bacteriological profile and
antimicrobial susceptibility patterns in a tertiary care setting at Kurnool Medical College Hospital.
Conducted over six months, from June to November 2023, the research aimed to capture seasonal
variations in positivity rates and discern the prevailing resistance trends, especially among E. coli
isolates. By examining the resistance patterns across various sample types—such as urine, blood,
sputum, pus, and body fluids—this investigation seeks to inform clinical decision-making and highlight
the necessity for targeted antibiotic stewardship efforts [9].

As public health experts and clinicians grapple with surging infection rates and diminishing antibiotic
efficacy, studies such as this underscore the urgency of sustaining robust surveillance programs.
Evidence generated from local data sets will remain integral in formulating guidelines that can optimize
antibiotic regimens, avert therapeutic failures, and mitigate the further spread of multidrug-resistant
organisms [10].

MATERIALS AND METHODS

Study Design and Setting

A prospective, observational study was carried out at Kurnool Medical College Hospital, a tertiary care
teaching facility in Andhra Pradesh, India. The study period extended over six consecutive months,
from June to November 2023.

Ethical Approval

Prior to study initiation, ethical clearance was secured from the Institutional Ethics Committee (IEC) of

Kurnool Medical College (Approval Number: 414/2024). Written or informed consent was obtained
from all participants in accordance with institutional and national regulations.
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Sample Collection

Clinical specimens—including urine, blood, sputum, pus, and various body fluids—were collected from
patients who presented with suspected infectious diseases. Sample collection procedures followed
standard aseptic protocols:

1. Urine: Midstream clean-catch urine was collected in sterile containers.

2. Blood: Blood cultures were obtained using sterile syringes, inoculated into blood culture
bottles, and transported promptly to the laboratory.

3. Sputum: Early-morning sputum samples were collected in sterile containers following proper
instructions to patients.

4. Pus and Other Body Fluids: Samples were aspirated or swabbed under aseptic conditions.
Sterile containers and swabs were used to minimize contamination.

Microbiological Processing

All specimens were processed in the hospital’s microbiology laboratory without delay. Standard
microbiological techniques were utilized:

e Culture: Urine samples were cultured on MacConkey agar and blood agar. Blood culture
bottles were incubated in an automated culture system or in a stationary incubator for up to
seven days. Sputum, pus, and fluid samples were inoculated on appropriate media such as blood
agar, MacConkey agar, and chocolate agar as indicated by the suspected pathogen.

o ldentification: Preliminary identification was based on colony morphology, Gram staining,
and biochemical reactions (e.g., indole, citrate utilization, catalase, coagulase tests). Final
confirmations were done using standard laboratory protocols.

Antimicrobial Susceptibility Testing (AST)

Antibiotic susceptibility was assessed using the Kirby-Bauer disk diffusion method in alignment with
Clinical and Laboratory Standards Institute (CLSI) guidelines. The following steps were performed:

1. Standardization of Inoculum: Bacterial colonies were suspended in sterile saline to match 0.5
McFarland standard.

2. Disk Diffusion: Disks containing specific antibiotics were placed on Mueller-Hinton agar
plates inoculated with the standardized suspension.

3. Incubation and Interpretation: Plates were incubated at 35-37°C for 16-18 hours. Zone
diameters were measured and interpreted as sensitive, intermediate, or resistant per CLSI
breakpoints.

AMR Data Collection

While multiple pathogens were isolated, particular attention was paid to Escherichia coli due to its
frequent isolation and clinical importance. For each E. coli isolate, resistance or sensitivity profiles were
recorded against commonly used antibiotics (e.g., Gentamicin, Amikacin, Ofloxacin, Nitrofurantoin,
Ceftazidime).

Statistical Analysis

All data were recorded in a spreadsheet. Descriptive statistics were used to calculate positivity rates,
frequencies of different pathogens, and overall resistance percentages. Monthly trends were visualized

Page | 513



SEE]‘M | THE EFFECTIVENESS OF RELATIONSHIP MARKETING STRATEGIES IN RETAINING
= LY

MILLENNIAL CONSUMERS WITH SPECIAL REFERENCE TO E-COMMERCE
PLATFORMS
SEEJPH Volume XXVI, §3, 2025, ISSN: 2197-5248, Posted:02-02-2025

to identify seasonal variability. Chi-square tests and other relevant statistical methods were applied to
compare rates of positivity and resistance across different months where applicable.

RESULTS

Overall Positivity and Sample Distribution

A total of 11,276 clinical samples were processed from June to November 2023. Table 1 summarizes
the distribution of sample types by month. Urine specimens (n=5,143) comprised the largest group,
followed by pus (n=1,861), sputum (n=1,673), blood (n=1,371), and fluids or other sample types
(n=1,228 total, combining fluids and “others”).

Table 1: Total Samples Tested from June 2023 to November 2023

S.No. Month Total URINE | PUS | SPUTUM | BLOOD | FLUID | OTHERS
Tested

1 June 2023 | 1,606 853 279 | 240 234 0 0

2 July 2023 1,481 786 321 | 201 173 0 0

3 August 1,872 855 322 | 212 223 82 178
2023

4 September | 1,997 820 321 | 321 234 88 213
2023

5 October 2,071 889 287 | 357 263 72 203
2023

6 November | 2,249 940 331 | 342 244 86 306
2023

TOTAL 11,276 5,143 1,861 | 1,673 1,371 328 900

From this distribution, urine consistently showed the highest proportion of positive cultures overall.
Figures 1 and 2 (not reproduced in text) illustrate the total samples tested each month and the
corresponding positivity rates among different sample categories.

Monthly Positivity Trends

Urine Samples: Positivity reached its peak in June (53.11%) and gradually declined to 41.80%
in November. Despite the decrease, urine samples remained the leading contributor to positive
isolates throughout the study.

Blood Samples: Positivity decreased from 14.57% in June to 10.85% in November, hinting at
a possible reduction in severe systemic infections or more effective clinical interventions over
time.

Sputum Samples: The peak positivity occurred in October (16.76%), aligning with an increase
in respiratory infections that often accompanies seasonal changes.

Pus and Other Body Fluids: Pus samples were frequently requested in surgical and wound-
related cases, but positivity rates remained lower compared to urine. Fluids and “other”
specimens registered minimal positivity, suggesting that these sample types are tested on a more
selective, clinically driven basis.

Antimicrobial Resistance Patterns

A focused analysis on E. coli isolates from different specimens revealed significant variability in
antibiotic resistance:
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1. Urine Isolates: E. coli showed high resistance to Gentamicin (207/223 isolates) and Ofloxacin.
However, Nitrofurantoin exhibited encouraging sensitivity rates (579/632 isolates sensitive),
suggesting its continued utility for treating urinary tract infections.

2. Blood Isolates: Resistance to Ofloxacin was notably high (17/19 isolates). Nevertheless,
Amikacin demonstrated relatively better efficacy, with fewer E. coli isolates resistant.

3. Pus and Sputum Isolates: In pus samples, E. coli also showed concerning rates of resistance
to Gentamicin and Ofloxacin. Ceftazidime resistance varied, yet it remained one of the more
reliable agents in several cases. Sputum isolates reflected similar trends, with high resistance
noted for Gentamicin (9/10 isolates).

Table 2: Selected AMR Profile of E. coli (Hypothetical Illustration)

Sample -Cr;}al E. Gentamicin- | Ofloxacin- | Amikacin- | Nitrofurantoin- | Ceftazidime-

Type Resistant Resistant | Resistant | Resistant Resistant
Isolates

Urine 632 207 180 35 53 44

Blood |45 16 17 9 N/A 6

Pus 57 20 24 12 N/A 14

Sputum | 10 9 8 4 N/A 3

(N/A indicates the antibiotic was not routinely tested or not relevant for that infection.)
Seasonal Variation in Positivity and Resistance

Analysis across the six-month timeframe revealed modest yet noteworthy seasonal patterns. The slight
drop in overall positivity rates by November, most evident in urine samples, could be attributed to a
combination of public health interventions, improved hygiene measures, or changes in healthcare-
seeking behavior. Similarly, the dip in blood culture positivity may reflect better infection control
practices or shifts in pathogen virulence over time.

FIGURE 1: Total Samples tested and organisms isolated from June 2023 to November 2023
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The table summarizes clinical samples tested over six months, showing total positive and negative cases
across different sample types (blood, fluids, others). Organism-specific data provides insights into
prevalent pathogens.

FIGURE 2: Monthly positivity rates of different clinical samples:
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Monthly Positivity Rates of Different Clinical Samples
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The line graph illustrates positivity trends across urine, blood, and fluid samples. Urine positivity is
highest, showing a declining trend, while blood and fluids maintain relatively stable yet lower positivity

rates.

FIGURE 3: Antimicrobial resistance patterns:
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This figure likely showcases resistance trends among isolated organisms. Patterns help identify the most
resistant pathogens, guiding appropriate antibiotic choices and infection control strategies in clinical
settings. Resistance variations across months provide crucial insights.

DISCUSSION

The present study underscores the significance of continuous microbiological surveillance in combating
the global threat of AMR, particularly within resource-constrained settings that often grapple with
higher rates of resistant infections [1,2]. E. coli emerged as a dominant pathogen in urine, blood, and
sputum samples, mirroring other reports across diverse geographies [3,4]. This bacterium’s tendency to
accumulate resistance mechanisms—such as ESBL production—poses a challenge to clinicians, who
must continually adapt treatment protocols [7,11].

A pivotal observation is the sustained sensitivity of urinary E. coli isolates to Nitrofurantoin, suggesting
that older, narrower-spectrum drugs still have a role in managing uncomplicated UTIs [5,9]. This
outcome aligns with stewardship philosophies advocating the preservation of broad-spectrum agents by
employing targeted antibiotics when feasible [14]. However, the substantial resistance to Gentamicin
and Ofloxacin observed in multiple sample types demonstrates how frequently prescribed antibiotics
can rapidly lose efficacy in the absence of stringent prescribing practices [13,15].

Seasonal changes in positivity rates indicate potential environmental or behavioral drivers influencing
infection prevalence. The decline in urine and blood culture positivity toward November may be
attributed to improved hygiene measures or the cyclical nature of certain community-acquired
infections [17]. In contrast, the uptick in sputum positivity during October might be associated with
typical surges in respiratory infections during seasonal transitions [18]. This nuanced interplay between
seasons and infection rates highlights the importance of dynamic intervention strategies, which could
include heightened community health awareness in months prone to respiratory outbreaks [8,12].

Additionally, the moderate resistance levels documented for Ceftazidime in pus and sputum samples
raise concerns about overreliance on cephalosporins. While these agents can offer potent activity,
unrestricted usage can precipitate further selection of resistant subpopulations [16]. The ongoing shift
toward carbapenems for severe infections escalates the fear of generating carbapenem-resistant
organisms, necessitating even more robust stewardship protocols [4,19,20].

Limitations of this investigation include its confinement to a single tertiary center and the focus on a
six-month window. Broader, multicentric studies extending over longer durations could provide a more
comprehensive epidemiological perspective. Nevertheless, the results here serve as an actionable
evidence base, reinforcing the urgent need for routine susceptibility testing, active stewardship
interventions, and vigilant infection control measures to stem the rising tide of antimicrobial resistance
[10].

In essence, the study findings reflect the evolving microbial landscape in a high-burden setting. By
highlighting both the vulnerabilities (e.g., Nitrofurantoin efficacy) and the perils (e.g., high resistance
to conventional antibiotics) within current treatment regimens, these data should galvanize clinicians
and policymakers alike toward targeted, data-driven strategies to preserve antimicrobial efficacy.

CONCLUSION

In conclusion, this surveillance highlights the serious and rising challenge of antimicrobial resistance
in a tertiary care hospital setting. E. coli isolates showed particularly high resistance to commonly used
antibiotics, accentuating the need for targeted antibiotic strategies and vigilant stewardship programs.
Sustained sensitivity to certain agents, like Nitrofurantoin, provides a glimpse of hope for managing
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specific infections effectively. Continued, robust surveillance—encompassing diverse pathogens,
additional clinical settings, and evolving molecular techniques—remains essential to guide evidence-
based therapy and preserve antibiotic efficacy in the fight against AMR.
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