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Abstract
Background:
Urinary tract infections (UTIs) are among the most common bacterial infections affecting women worldwide. Klebsiella pneumoniae has emerged as an important uropathogen, particularly in settings with increasing antimicrobial resistance. Data from rural district hospitals in Zambia remain limited.
Objective:
To determine the prevalence of Klebsiella pneumoniae among urinary tract infections in outpatient women at Kalindawalo General Hospital and to assess the antimicrobial susceptibility patterns of the isolates.
Methods:
A retrospective cross-sectional descriptive study was conducted using laboratory records from January to December 2024. Urine culture and antimicrobial susceptibility data of female outpatients aged ≥15 years with culture-confirmed UTIs were reviewed. Bacterial identification and susceptibility testing were performed using standard microbiological techniques. Data were analyzed using SPSS version 26, with results summarized using frequencies and percentages.
Results:
A total of 162 female outpatients with culture-confirmed UTIs were included. The majority were aged 25–34 years (41.1%). Escherichia coli was the most common uropathogen (60.5%), followed by Klebsiella pneumoniae (19.1%). K. pneumoniae isolates showed high resistance to ampicillin (100%), co-trimoxazole (83.9%), ceftriaxone (67.7%), and ciprofloxacin (61.3%). Moderate susceptibility was observed for gentamicin (64.5%) and nitrofurantoin (58.1%), while imipenem demonstrated the highest activity (93.5% susceptibility). A substantial proportion of isolates exhibited multidrug resistance.
Conclusion:
Klebsiella pneumoniae is a significant cause of UTIs among outpatient women at Kalindawalo General Hospital and exhibits high levels of resistance to commonly used antibiotics. Routine urine culture and susceptibility testing, alongside strengthened antimicrobial stewardship, are essential to guide effective treatment and limit the spread of resistant strains in rural healthcare settings.
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Introduction
Urinary tract infections (UTIs) are among the most common bacterial infections affecting women worldwide and represent a major cause of morbidity, outpatient visits, and antimicrobial use. It is estimated that more than 50% of women will experience at least one episode of UTI during their lifetime, with a significant proportion developing recurrent infections. The high burden of UTIs among women is largely attributed to anatomical and physiological factors, including a shorter urethra, proximity of the urethral opening to the anus, and hormonal influences that facilitate bacterial colonization of the urinary tract [1]. UTIs may involve the lower urinary tract (cystitis) or extend to the upper urinary tract (pyelonephritis), and if inadequately treated, they can result in serious complications such as renal scarring, sepsis, and adverse pregnancy outcomes. In outpatient settings, UTIs are a leading indication for empirical antibiotic therapy, often initiated before microbiological confirmation. Consequently, understanding the local epidemiology of uropathogens is critical for guiding appropriate treatment and minimizing the emergence of antimicrobial resistance [2].
Gram-negative bacteria of the family Enterobacteriaceae account for the majority of community-acquired UTIs. Although Escherichia coli remains the predominant etiological agent, other organisms, notably Klebsiella pneumoniae, are increasingly recognized as important uropathogens. K. pneumoniae is a non-motile, encapsulated, Gram-negative bacillus that forms part of the normal flora of the gastrointestinal tract but can cause opportunistic infections when host defenses are compromised. Its ability to produce a thick polysaccharide capsule, adhere to uroepithelial cells, acquire iron through siderophore production, and form biofilms contributes significantly to its pathogenic potential in the urinary tract [3]. Of particular concern is the growing role of K. pneumoniae as a reservoir of antimicrobial resistance genes, including those encoding extended-spectrum beta-lactamases (ESBLs) and carbapenemases. Infections caused by resistant strains are associated with prolonged illness, increased healthcare costs, and limited therapeutic options. While K. pneumoniae has traditionally been regarded as a nosocomial pathogen, recent evidence suggests a rising incidence of community-acquired infections, including UTIs, especially among women attending outpatient clinics [5-6].
In sub-Saharan Africa, the burden of UTIs remains high, yet comprehensive data on the prevalence and distribution of specific uropathogens are limited. In Zambia, published studies on UTIs have largely focused on general bacterial profiles, with limited emphasis on the contribution of K. pneumoniae, particularly among outpatient women. This gap in knowledge hinders the development of targeted treatment guidelines and effective antimicrobial stewardship programs [7]. Kalindawalo General Hospital serves a large and diverse population and functions as a key provider of outpatient healthcare services. Furthermore, local epidemiological data are crucial for monitoring trends in uropathogen distribution and anticipating the potential impact of antimicrobial resistance. This study was therefore undertaken to determine the prevalence of Klebsiella pneumoniae among outpatient women with urinary tract infections at Kalindawalo General Hospital, Zambia. The findings are expected to contribute to the existing body of knowledge on UTI etiology in the region and support evidence-based management of urinary tract infections in outpatient populations.
Research Methodology

Research Design
This study adopted a retrospective cross-sectional descriptive design. Data were extracted from existing laboratory registers and patient records at Kalindawalo General Hospital over a defined 12-month period, from January to December 2024. The design was appropriate for determining the prevalence of Klebsiella pneumoniae and describing its antimicrobial susceptibility patterns among urinary tract infection (UTI) cases in outpatient women. No direct patient contact occurred.
Study Setting
The study was conducted at Kalindawalo General Hospital (KGH), a district-level referral hospital located in Petauke District, Eastern Province, Zambia. The hospital provides outpatient and inpatient services to surrounding rural communities and operates a clinical laboratory with basic microbiology facilities for urine culture and antimicrobial susceptibility testing.
Study Population
The target population comprised female outpatients aged 15 years and above presenting with suspected urinary tract infections.
Inclusion Criteria
Female outpatients aged ≥15 years.
Records showing significant growth of Klebsiella pneumoniae.
Records with complete antimicrobial susceptibility testing results.
Exclusion Criteria
Incomplete laboratory records.
Duplicate or unclear entries.
Records of male patients or inpatients.
Sample Size Determination
The sample size was determined using Fisher’s single population proportion formula with a 95% confidence interval and an estimated prevalence of 12%. The calculated minimum sample size was 162 records.
Sampling Procedure
A systematic review of laboratory records was conducted. All eligible records within the study period meeting inclusion criteria were reviewed consecutively.
Data Analysis
Data were analyzed using SPSS version 26. Descriptive statistics were used to summarize findings. Chi-square tests and logistic regression analyses were applied to assess associations, with statistical significance set at p ≤ 0.05.
Ethical Considerations
Ethical approval was obtained from the Africa University Research Ethics Committee (AUREC4027/25) and Kalindawalo General Hospital. Patient confidentiality was maintained through anonymization of records.

Results
A total of 162 female outpatients with culture-confirmed UTIs were included in the study. Their socio-demographic characteristics are summarized in Table 1.
Table 1: Socio-Demographic Profile of Study Participants
	Age Group 
	Frequency 
	Percentage%

	15-24
	58
	35.8%

	25-34
	67
	41.1%

	35—44
	28
	17.3%

	45 and Above
	9
	5.6%





Figure 1: Age groups




Figure 2: Marital Status


Figure 3: Pregnancy
Table 2: Bacterial Pathogens Isolated from Urine Cultures of Outpatient Women (N=162)
	Bacterial Isolates 
	Frequency (n)
	Percentage(%)

	Escherichia coli
	98
	60.5

	Klebsiella pneumoniae
	31
	19.1

	Staphylococcus saprophyticus
	15
	9.3

	Proteus mirabilis
	11
	6.8

	Other Gram- negative rods
	7
	4.3

	Total 
	162
	100.0



Table 3: Antimicrobial Susceptibility Profile of Klebsiella pneumoniae Isolates 
	Antibiotics
	Susceptible n(%)
	Resistant (%)

	Ciprofloxacin
	12 (38.7%)
	19(61.3%)

	Ceftriaxone
	10 (32.3%)
	21(67.7%)

	Nitrofurantoin
	18 (58.1%)
	13 (41.9%)

	Gentamicin
	20 (64.5%)
	11(35.5%)

	Imipenem
	29 (93.5%)
	2 (6.5%)

	Co-trimoxazole
	5 (16.1%)
	26 (83.9%)

	Ampicillin 
	0 (0.0%)
	31 (100.0%)




Figure 4: Multidrug Resistance

The age distribution of the study population showed that the majority of participants were young to middle-aged adults. Women aged 25–34 years constituted the largest proportion of cases (67/162; 41.1%), followed by those aged 15–24 years (58/162; 35.8%). Participants aged 35–44 years accounted for 17.3% (28/162), while women aged 45 years and above represented the smallest group (9/162; 5.6%). This age pattern, illustrated in Figure 1, indicates that UTIs were most prevalent among women of reproductive and early working age. The distribution of marital status (Figure 2) demonstrated variation across the cohort, reflecting the general outpatient female population attending Kalindawalo General Hospital. Pregnancy status among participants is depicted in Figure 3, highlighting that both pregnant and non-pregnant women were affected, underscoring pregnancy as an important but not exclusive risk context for UTIs in this setting. The spectrum of bacterial pathogens isolated from urine cultures is summarized in Table 2. Escherichia coli was the predominant uropathogen, accounting for 60.5% (98/162) of all isolates. Klebsiella pneumoniae was the second most frequently isolated organism, responsible for 19.1% (31/162) of infections. Other pathogens included Staphylococcus saprophyticus (9.3%), Proteus mirabilis (6.8%), and other Gram-negative rods (4.3%). These findings confirm K. pneumoniae as a major contributor to UTIs among outpatient women in this rural district hospital.
The antimicrobial susceptibility pattern of the 31 Klebsiella pneumoniae isolates is detailed in Table 3. High levels of resistance were observed against commonly used first-line antibiotics. Resistance to ampicillin was universal (100%), while very high resistance rates were also recorded for co-trimoxazole (83.9%), ceftriaxone (67.7%), and ciprofloxacin (61.3%). These findings indicate limited effectiveness of several routinely prescribed oral and parenteral agents. Moderate susceptibility was observed for nitrofurantoin, with 58.1% of isolates being susceptible, and for gentamicin, which demonstrated a susceptibility rate of 64.5%. Imipenem showed the highest activity, with 93.5% of isolates remaining susceptible, indicating preserved efficacy of carbapenems against K. pneumoniae in this setting. Figure 4 illustrates the multidrug resistance (MDR) profile of Klebsiella pneumoniae isolates. A substantial proportion of isolates exhibited resistance to multiple antibiotic classes, reflecting a concerning burden of MDR strains among outpatient UTI cases. This pattern highlights the growing challenge of antimicrobial resistance in community settings and emphasizes the need for routine culture and susceptibility testing to guide appropriate therapy.
Discussion
This study assessed the prevalence of Klebsiella pneumoniae among urinary tract infections (UTIs) in outpatient women at Kalindawalo General Hospital, Zambia, and evaluated the antimicrobial susceptibility patterns of the isolates. The findings provide important insight into the epidemiology of UTIs and the growing challenge of antimicrobial resistance in a rural district hospital setting. The socio-demographic distribution showed that UTIs were most common among women aged 25–34 years, followed by those aged 15–24 years. This pattern is consistent with existing literature, which indicates that UTIs predominantly affect women of reproductive age due to anatomical, physiological, and behavioral factors, including a shorter urethra, sexual activity, and pregnancy-related urinary stasis. The relatively lower prevalence observed in women aged 45 years and above may reflect reduced healthcare-seeking behavior in older age groups or underrepresentation in outpatient clinics rather than a true lower disease burden [8]. In terms of bacterial etiology, Escherichia coli was the most frequently isolated uropathogen, accounting for over 60% of cases. This finding aligns with numerous studies conducted across sub-Saharan Africa and globally, which consistently report E. coli as the leading cause of community-acquired UTIs. Importantly, Klebsiella pneumoniae emerged as the second most common pathogen, responsible for 19.1% of infections. This prevalence is notable and suggests a rising contribution of K. pneumoniae to community-acquired UTIs, particularly in resource-limited settings where empirical antibiotic use is widespread [9].
The antimicrobial susceptibility profile of Klebsiella pneumoniae isolates revealed a worrying pattern of resistance to commonly used antibiotics. Universal resistance to ampicillin was observed, which is expected given the intrinsic production of β-lactamases by K. pneumoniae. High resistance rates to co-trimoxazole, ceftriaxone, and ciprofloxacin further underscore the declining effectiveness of frequently prescribed agents for UTI management in outpatient settings. These findings are consistent with reports from other African countries, where increasing resistance among Enterobacteriaceae has been linked to inappropriate antibiotic use, over-the-counter access to antimicrobials, and limited antimicrobial stewardship programs [10]. Moderate susceptibility to nitrofurantoin and gentamicin suggests that these agents may still retain some therapeutic value for treating uncomplicated UTIs caused by K. pneumoniae. Nitrofurantoin, in particular, remains an important oral option due to its targeted urinary activity and relatively lower propensity for resistance development. However, the observed resistance rates indicate that reliance on empirical therapy without laboratory confirmation may result in treatment failure in a substantial proportion of patients [11].
Imipenem demonstrated the highest level of activity, with more than 90% of isolates remaining susceptible. While this finding is reassuring, it also raises concern, as carbapenems are often considered last-resort antibiotics. Their use in community-acquired infections should be carefully regulated to prevent the emergence of carbapenem-resistant K. pneumoniae, which would pose a severe public health threat, especially in settings with limited alternative treatment options [12]. The high proportion of multidrug-resistant K. pneumoniae isolates observed in this study further highlights the growing burden of antimicrobial resistance in community healthcare facilities. The presence of MDR strains among outpatients suggests that resistant organisms are no longer confined to hospital environments but are increasingly circulating within the community. This trend has serious implications for empirical treatment guidelines and reinforces the necessity of routine urine culture and susceptibility testing, even in primary and district-level hospitals [13-14].
Conclusion
This study demonstrates that Klebsiella pneumoniae is a significant uropathogen among outpatient women attending Kalindawalo General Hospital, accounting for nearly one-fifth of all culture-confirmed urinary tract infections. Although Escherichia coli remains the predominant cause of UTIs, the relatively high prevalence of K. pneumoniae highlights its emerging importance in community-acquired infections in rural healthcare settings. The antimicrobial susceptibility results reveal a high burden of resistance to commonly used antibiotics, including ampicillin, co-trimoxazole, ceftriaxone, and ciprofloxacin, with a substantial proportion of isolates exhibiting multidrug resistance. These findings indicate that empirical treatment of UTIs without laboratory guidance may lead to suboptimal outcomes. In contrast, imipenem retained excellent activity against most K. pneumoniae isolates, while gentamicin and nitrofurantoin showed moderate effectiveness, suggesting they may still be useful options when guided by susceptibility testing.
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