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Abstract Received: 30/07/26
Urinary tract infection is common in pregnant women and associated with maternal, fetal, Accepted: 30/09/26
and obstetric complications. Escherichia coli is the most common etiologic agent in both Published: 08/10/26
symptomatic and asymptomatic infection, and culture is the gold standard for diagnosis.

Treatment of both symptomatic and asymptomatic bacteriuria has been shown to reduce

the rate of pyelonephritisin pregnancy and therefore screening for and treatment of urinary

tractinfection has become a standard of obstetrical care. Antibiotic treatment of bacteriuria Copyright © Khalij-
significantly reduces the risk of maternal and fetal complications. This study aimed to Libya Journal (KIDMR)
determine the prevalence of urinary tractinfections among pregnantwomen and identify the 2026. OpenAccess.
predominant uropathogens in Misurata, Libya. A prospective, cross-sectional design was Some rights reserved.
employed. Urine specimens were obtained from 260 pregnant women between March and This work is available
June 2026. The overall prevalence of culture-confirmed UTIwas 31.2%, and Escherichia coli under the CC BY-NC-SA
was the most frequently isolated uropathogen. 3.01GO license.
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Introduction

Urinary Tract Infection (UTI) refersto an infection affecting any part of the urinary system, including the urethra, urinary
bladder, and kidneys (1). European Association of Urology estimated that urinary tract infection affects more than 400
million people worldwide annually (2). The urinary tract undergoes significant physiologic and anatomic changes during
pregnancy, with both hormonal and mechanicalinfluences contributing to increased risk of urinary tract infections (UTIs)
(3). Elevated progesterone levels mediate smooth muscle relaxation and lead to decreased ureteraltone and progressive
dilation of the ureters, along with dilation of the renal calyces. Concurrently, mechanical compression from the enlarging
gravid uterus reduces bladder capacity and alters normal urinary flow dynamics (3). Additional changes, including
vesicoureteralreflux, increased post-void residual urine volume, and urinary stasis, further compromise effective urinary
clearance. In addition, urine often becomes less acidic and contains higher levels of glucose and hormones, creating a
favorable environment for some bacteria to multiply(4). Collectively, these alterations create an environment that
facilitates bacterial growth and ascending infection.

Substantially, these willincrease therisk of UTIdevelopmentduring pregnancy. Urinary tract infectionsrepresent the most
commonbacterialinfectionduring pregnancy, affectingapproximately 8% of pregnant individuals (5). Urinarytract infection
requires immediate medical attention and it is the most common cause of admissionin obstetrical wards(6). Untreated
UTls in pregnancy carry substantial risks for both maternal and fetal health (1,6,7). Maternal Complications include
pyelonephritis and renal damage, sepsis, pre-eclampsia, adult acute respiratory distress syndrome, anaemia, blood
clotting disordersand inflammatory pulmonary oedema (6). Fetal and Obstetric Complicationsinclude preterm birth, low
birth weight, intrauterine growth restriction, premature rupture of membranes and subsequent chorioamnionitis, and
neonatal sepsis (8,9).

The urinary tractinfectionsin pregnancy could be asymptomatic bacteriuria, cystitis or pyelonephritis (1,5). Asymptomatic
Bacteriuria defined as presence of a count of 100,000 or more colony-forming units per milliliter in the urine without any
symptoms. Thisaffectsup to 10% of pregnanciesand mustbetreatedtopreventitfrom escalating (5).Cystitisin pregnancy
is a bladderinfection affecting 1%to 2% of pregnantwomen. Which manifested with dysuria, frequency, urgencyand lower
abdominal pain. Prompt treatment with safe antibiotics is essential to prevent the infection from spreading to the
kidneys(6). Pyelonephritisis a kidney infection, and it is one of the most common non-obstetric indicationsforantepartum
hospitalization. It can quickly lead to systemic illness, maternal sepsis, or preterm delivery(10).

There are some risk factors for the development of UTI during pregnancy; they include young maternal age, primiparity,
diabetes, history of UTI, malnutrition, anatomical urinary tract abnormalities, and low socio-economic status (11).
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Organisms that cause UTls during pregnancy are the same as those found in non-pregnant patients. Escherichia coli
accountsfor 80-90% of cases. Other gram-negative bacilliare also common, such as Klebsiella pneumoniae and Proteus
mirabilis. Gram-positive organisms such as group B streptococcus and Staphylococcus saprophyticus, and
Staphylococcus aureus are less common uropathogens. Less common organisms causing UTls include Enterococci,
Gardnerella vaginalis, and Ureaplasma ureolyticum.

The AmericanCollege of Obstetricsand Gynecology recommendsthat aurine culture be obtained at the first prenatalvisit,
and should berepeated duringthe third trimester, because the urine of treated patients maynot remain sterile for the whole
pregnancy period and riskof recurrence.Therecommendation ofthe U.S. Preventive Services TaskForceistoobtainaurine
culture between 12 and 16 weeks of gestation.

By screeningfor and aggressively managing pregnant womenwith bacteriuria,the annualincidence of pyelonephritis during
pregnancy significantly decreased. In randomized controlled trials, treatment of pregnant women with urinary tract
infection shows a decrease in the incidence of preterm birth and low-birth-weight infants(5). The decision about how to
screen pregnantwomen for bacteriuriais a balance betweenthe cost of screening versusthe sensitivity and specificity of
eachtest. The gold standard for detectionof bacteriuriaisurine culture. However, thistestis expensive and takes 24 to 48
hours to obtain results. The accuracy of faster screening methods such as leukocyte esterase dipstick, nitrite dipstick,
urinalysis, and urine Gram staining has been evaluated (12).

Arecent study shows One-in-three women had at least one positive finding on reagent strip testing. 10% of sampleshad a
positive culture for a single organism, whereas 46.7% of samples were positive for multiple organisms (mixed culture).
43.7% of samples had a negative culture (12). In addition, comparing these screening methods with urine culture shows
that while it was more cost-effective to screen for bacteriuria with the esterase dipstick for leukocytes, only 50% of the
patients with urinary tract infection were identified compared with screening by urine culture. The high number of false
negativesand the relatively poor predictive value of a positive test make the faster methods less useful; therefore, a urine
culture should be routinely obtained in pregnant women to screen for bacteriuria at the first prenatalvisit and during the
third trimester(13). Furthermore, another study concludedthat urine microscopy, dipstickanalysis, and urinary symptoms
were not usefulin screening for UTI in pregnancy. UTI should be established by urine culture before starting antibiotic
treatment (14).

Methods

A cross-sectional, prospective study designwas used to conduct the study. The study was conducted inthe antenatalcare
outpatient clinicinMisurata city, Libya.The urine sample collected from 260 pregnant ladies, over period March2026- June
2026, regardless of age, parity and gestationalage. Patients with vaginalbleeding, diabetes mellitus, renalpathology, and
pregnant women who had established antimicrobialtreatment were excluded. The participants were provided detailed
instructions on how to collect a urine sample in a sterile urine container.

Urine samplescollected after handwashing, midstreamurine, wereexamined underamicroscopeand by dipstick, cultured
on different media, blood agar and MacConkey agar, and incubated at 37°C for 48 hours. Gram staining and biochemical
tests were performed toidentify isolates.

Results

Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS), version 20 (IBM Corp.,
Armonk, NY, USA). A total of 260 pregnantwomen attendingantenatalcare clinics in Misurata, Libya, were enrolled. Urine
culture confirmed urinary tract infectionin 81 participants, giving an overall prevalence of 31.2% (Figure 1).

Gram-negative bacteria accounted for the primary cause of infection, led by Escherichia coli (23, 28.4%) and Klebsiella
pneumoniae (17, 20.9%). Gram-positive isolates comprised a substantial proportion of infections, with Staphylococcus
aureus (15, 18.5%) and Staphylococcus saprophyticus (14, 17.3%) being the most frequent. Less common pathogens
included Enterococcus faecalis, Streptococcus agalactiae (Group B Streptococcus), Pseudomonas aeruginosa, and
Proteus mirabilis Table 1, Figure 2.

Table 1: Distribution and frequency of uropathogens isolated from pregnant women (N=81)

Microbial Category Uropathogen Species Frequency (n) Percentage (%)
Escherichia coli 23 28.4%
Gram-Negative Klebsiella pneumoniae. 17 20.9%
Bacteria Pseudomonas aeruginosa 2 2.5%
Proteus mirabilis 1 1.2%
- . Staphylococcus aureus 15 18.5%
Gram-Positive Bacteria Staphylococcus saprophyticus 14 17.3%
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Enterococcus faecalis 5 6.2%
Streptococcus agalactiae 4 4.9%
Total 81 100.0%

Overall Prevalence of UTI (N=260)

= [68.8%] Negative Culture = [31.2%] Positive Culture

Figure 1 Prevalence of culture-confirmed urinary tractinfections among pregnant women screened in Misurata,
Libya (N=260).

Relative prevalence of Isolated Uropathogens
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Figure 2 Frequencydistribution ofisolated bacterial pathogens among culture-positive cases (n=81). Gram-negative
organisms accounted for 53.0% of totalisolates, while Gram-positive organisms accounted for 47.0%.

Discussion

The global prevalence of urinary tract infections (UTIs) in pregnant women is approximately 13% to 27%, with broad
systematic reviews placing the average worldwide at 23.9%. This study's findings showed that the prevalence of UTls in
pregnant women was higher than that reported globally. The higher rates of UTls in this study may reflect regional
differencesinroutine antenatalscreeningaccess, local health-seekingbehaviors, and hygienic practices, which are known
determinantsofgestationalUTlrisk (15). Studiesfrom neighboring Egyptreport comparable or even higher UTl prevalence
among pregnant women; for instance, a study at Sohag University Hospital documented a prevalence of 42.3%(16). In
contrast, data from Sudan, an East African neighbor, indicate a notably lower prevalence of 14%(17).
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In terms of the pathogen profile, most of the positive cultures in this investigation were Gram -negative bacilli, with
Escherichia coli accounting for 28.4% and Klebsiella pneumoniae for 20.9%. The dominance of E. coli aligns with global
pooled estimatesandregional North African data, both of which identifyit as the principalcausative agent of urinary tract
infections. This predominance likely reflectsthe capacityof E. colitoadhere touroepithelialsurfacesviafimbrialadhesins,
together with the close anatomicalrelationship between the urogenitaltract and the gastrointestinal reservoir (15).
Notably, Gram-positive organisms accounted for a considerable share of isolates in our cohort, chiefly Staphylococcus
aureus (18.5%) and Staphylococcus saprophyticus (17.3%). Whereas E. coli typically represents 60-80% of cases in high-
income settings, reports from North and sub-Saharan Africa often describe a greater burden of Gram-positive cocci,
including staphylococci and group B Streptococcus. This suggests a more heterogeneous uropathogen profile in our
setting(15)

Conclusion

In this study, the prevalence of UTl was higher than pooled global estimates. Given the predominance of E. coli alongside
other clinically relevant uropathogens, routine antenatal screening and antimicrobial susceptibility testing should be
consideredto evidence-based management. Untreated UTlsin pregnancy carry serious maternaland fetalrisks, including
pyelonephritis, pre-eclampsia, preterm labor, low birth weight, and neonatal sepsis, which makes early detection and
treatment essential. Rapid screening tools such as urine dipsticks and urine nitrite tests have considerable false-negative
rates, so urine culture remains the reference standard for antenatal screening.

The findings of this study support theintegrationofurine culture into standard first-trimesterantenatalassessment across
Libyan healthcare settings. Further large-scale, multicenter investigations incorporating comprehensive antimicrobial
susceptibility testing are warranted to develop evidence-based, locally adapted guidelines for empirical therapy. In
addition, research is needed to evaluate whether health education programs can alleviate symptoms and reduce the
recurrence of UTls during pregnancy.
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