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Abstract

Urinary Tract Infection (UTI) is a common health issue, particularly among women, often
leading to significant morbidity if left untreated. It presents a global health challenge, with
substantial impacts on the quality of life and healthcare systems. The study aims to analyze
the prevalence, risk factors, and clinical outcomes of Urinary tract infection, focusing on
resistance and sensitivity of different drugs toward different causative agent.

Methods and methodology: This is a retrospective cross-sectional study using data from
hospital records describing the prevalence of Urinary tract infection, it’s causative agent and
the drugs were sensitive and resistant to in the reported cases of UTI in Jalalabad Regional
Clinical Hospital. Data was collected from March 2024 till November 2024.

Objective: The study intends to identify the risk factors, demographic trends, and focusing
on resistance and sensitivity of different drugs toward different causative agent in the target
population. This topic is vital as Urinary tract infection remains a leading cause of morbidity
worldwide, affecting millions annually.

Results: The total of 156 data were collected from Jalalabad Regional Clinical Hospital which
shows that the causative agent in most of the cases was found to be Escherichia. Coli, Klebsiella,
Candida albicans, Pseudomonas and Staphylococcus aureus. Out of which Escherichia. coli
has the highest prevalence rate. It was found that E. coli is resistive to Amoxicillin is the most
and is highly sensitive to Meropenem in the patients of Jalalabad Regional Clinical Hospital.

Conclusion

This comprehensive analysis highlights the complexity of urinary tract infections in Jalalabad,
Kyrgyzstan. The findings underscore the need for enhanced antibiotic stewardship, improved
infection control practices, public awareness campaigns and good hygiene as personal hygiene
is crucial in preventing Urinary tract infections, it prevents bacteria from entering the urinary
tract, reduces bacterial growth, and minimizes irritation. Implementing preventive strategies
and evidence-based guidelines can improve patient outcomes and combat antibiotic
resistance. Effective management of UTIs requires a multi-faceted approach. By addressing
these challenges, we can promote better health outcomes for the people of Jalalabad.
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KOMMMNEKCHbIA AHANN3 UH®EKLUA MOYEBbLIBOAALWMUX NYTEN:
3TUONOIrnA, ®AKTOPbl PUCKA, TEHOEHLUMUU YCTOUYNBOCTHU K
AHTUBUOTUKAM U NMPOPUNTAKTUYECKUE CTPATEIrMU OANA YNYYLWWEHUA
PE3YJIbTATOB JIEYHEHUA NALUUEHTOB B OXXAJNAIN-ABAAE, KbIPIbIBCTAH

Illvra Avapses!, Taxpum Camkan', Mapust Pexman!, 3aitHa06 IllaxcaBap!, DpmatoBa Meepkan KumcaHoBHa!
Ukanman-A6aacKuil rocygapCTBeHHbIN YHUBepcuTeT umMmenn B. OcmoHoBa, [Ikanan-A6am, Keipreiacran

AHHOTaUA

WHupekinusi moueBbiBOAsimux myrteir (MMII) saBnsieTcss pacnpocTpaHeHHOV MpobiaeMoit
30paBOOXpaHEHMs, OCOOEHHO Ccpeay >KEHINMH, YacTO IIPUBOMSAIIEN K 3HAUYUTETbHOI
3aboneBaeMOCTH, ewin ee He JjieuuTb. OHa TpencTaBisgeT coboit robaibHYI0 Mpobiemy
30 paBOOXpaHEeHMs, OKa3blBasi CYILIeCTBEHHOE BJIMSIHME Ha KauyeCTBO >KU3HU U CUCTEMBbI
3apaBooxpaHeHus. Llesibio ccaen0BaHMS SIBISIETCS] aHAIU3 PACIPOCTPAHEHHOCTH, GakTOPOB
pUcka ¥ KIMHUYECKUX Pe3yabTaTOB MH@EKIMM MOUEBBIBOASIIMX ITyTei, yaeasis ocoboe
BHMMAaHMe PE3UCTEHTHOCTU U UYYBCTBUTEIBbHOCTU PA3JIMYHBIX MPEnapaToB K pasjiMYHbIM
BO30YOUTEISIM.

MeToOabI M METOO0IOTUSA

JTO pEeTPOCIIEKTMBHOE TIONEpPeYHOoe UCCIefOoBaHMe C MWCIIOAb30BAHMEM [OaHHBIX W3
OOJILHMYHBIX 3aIMCelt, OMMUCHIBAIOIINX PACIIPOCTPAHEHHOCTh MHMEKIMM MOUEBbIBOASIIINX
myTeli, ee BO30OyAUTeNs] M MperapaTbl, K KOTOPbIM ObLIM UYBCTBUTEIbHBI U YCTOMUMBBI
B 3aperucTpMpoBaHHLIX ciaydasix VIMII B [Ixkanan-AGajickoii 00/aCTHOV KJIMHUYECKOI
6onpHMIIe. [TaHHbIe cobMpanmch ¢ MapTta 2024 roga 1o Hosiopb 2024 roga.

ennb

VccnepoBaHue HammpaB/ieHO Ha BhIsIB/IeHMEe (haKTOPOB PUCKa, AeMorpaguuecKux TeHIeHIIMit
M COCpeloTOYeHMe BHMMAHMS HA PE3UCTEHTHOCTUM U UYYyBCTBUTEIBHOCTU Pa3JIMUYHBIX
TpernapaToB K pPa3/JIMIHbIM BO3OYIUTENSIM B 11€JIeBOJ TOIY/ISIINM. DTa TeMa MMeeT BaXKHOe
3HaUYeHMe, MOCKOIbKY MHMEKIIMs MOUYeBBbIBOIASIINX ITyTeli OCTaeTCss OCHOBHOJ TMPUYMHOI
3a060/1eBa€MOCTH BO BCEM MUPE, €5KeTrOJHO ITopaykast MUJIJIMOHBI JIIOMEIA.

Pe3ynbTaTsl

Bcero 6b110 cobpano 156 manHbIx 13 [Ikanan-AbdaacKkoi 06/1aCTHOM KIMHINYECKOM O0TbHUIIBI,
KOTOpbIe TI0OKa3bIBaIOT, YTO BO3OyaMUTENeM B O0OMbIIMHCTBe ciayuaeB ObiiM Escherichia. Coli,
Klebsiella, Candida albicans, Pseudomonas u Staphylococcus aureus. 113 kotopsix Escherichia.
coli mMeeT camblii BBICOKMIT TIOKa3aTelb PaclpoCTpaHeHHOCTU. BblIo Oo6HapykeHO, UTO
E. coli, ycTroitunBasi K aMOKCUIIWIIMHY, SIBJSETCS Hauboiee ¥ BbICOKOUYBCTBUTENIbHOM K
MeporeHeMy V IauyeHToB [Ikanan-AbdaacKkoi 061acTHOM KIMHUYECKO O0TbHUIIBI.

3aKkaueHne

DTOT KOMIIJIEKCHbBIN aHaAM3 MOJAUYEPKMBAET CJIOXXHOCTh MHQEKIMIT MOUEBbIBOASIIINX ITyTel
B I>kanman-A6ame, Keipreiactad. PesynbraThl ITOAYEPKMBAIOT HEOOXOOMMOCTb YCUJIEHUS
KOHTPOJIS aHTUMOMOTUKOB, YIYUIIEHMSI METOHOB KOHTPOJS MHGMEKIMiA, KaMIIaHMUil I10
MHGOPMMPOBAHMIO OOIIECTBEHHOCTM M XOPOIIEl T'MIMEHbI, ITOCKOJIbKY JIMYHAs TUTMeHa
MMeeT pelliaioliiee 3HaUeHMe ISl MPOoGMIaKTUKY MHMEKIIMi MOUeBbIBOASIIINX MTyTei, OHA
TIpeloTBpaIiaeT mornagaHue 6akTepuii B MOUEBBIBOASIINE ITyTH, CHVDKAET POCT OaKTepuii 1
MUHUMM3UPYET pasapaxkeHue. BHegpeHue nmpoduaakTUIeCKUX CTpaTeruii ¥ OCHOBAHHBIX
Ha paKkTUUYeCKMX JaHHBIX peKOMeHIal it MOXKeT YIyUIIUTb pe3y/bTaThl JIeueHUsI IallieHTOB
M OOpPOTHCS C YCTOMUMBOCTBIO K aHTMOMOTMKaM. dddektuBHoe yeueHme VMII TpebyeT
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MHOT'OIPAaHHOTO Ioaxona. Pemast 3Tu mpo6sieMbl, MbI MOKEM CITOCOOCTBOBATH YIIYUIIEHNIO
pe3yabTaTOB JIeueHUs JJis skuTesei [Ikanan-Abana.

KiroueBble ¢JI0OBa: yCTOMUMBOCTb KaHTMOMOTHKAM, UTT, BOCIPUMMUMBOCTb KaHTUOMOTHUKAM,
6akTepun
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Introduction

Urinary tract infection (UTI) is an infection that affects any part of the urinary system, which
includes the kidneys, ureters, bladder, and urethra. Most UTIs involve the lower urinary tract,
particularly the bladder and urethra. [1]

UTIs are primarily caused by bacteria, particularly Escherichia coli (E. coli), which normally
live in the intestines but can enter the urinary system. Common organisms that cause UTI are
Staphylococcus aureus, Klebsiella pneumoniae, Streptococcus pneumoniae, Acinetobacter
baumannii, and Pseudomonas aeruginosa. Other microorganisms like viruses or fungi can
also cause UTI.

Urinary tract infection (occasionally called UTI infection) is a collective term given to various
bacterial infections that occur in the urinary tract. One of the most commonly occurring
diseases on the planet, the UTI causing organisms have the potential to invade adjacent
tissues and/ or result in kidney complications. As such, the most common manifestation of
UTTI infection is acute cystitis, which is far more prevalent among women than men [2].

The symptoms of recurrent UTI include pain or burning during urination, fever and chills,
nausea, vomiting, frequent urination, cloudy urine, strong-smelling urine, hematuria,
pelvic and abdominal pain. Risk factors for recurrent UTI include diabetes, kidney stones,
multiple sex partners, urinary catheterization, urinary retention, pregnancy, poor hygiene,
dehydration, menopause, weaken immune system, urinary tract abnormalities, use of certain
medications or chemotherapy treatments and having an enlarged prostate gland.

According to the research done in Mumbai, India: The overall prevalence of UTI was 33.54%
of which 66.78% were females and 33.22% were from males. High prevalence was observed
in females as compared to males (2:1). Though the overall prevalence was high in old aged
(>45 years) patients, in female high prevalence was seen among middle-aged (31 to 45 years)
patients and in male high prevalence was seen among old age (>45 years) patients [3].

Urinary tract infections (UTIs) are prevalent in Pakistan, with studies reporting varying rates.
A systematic review covering the past decade found that UTIs constitute 16.1% of all clinical
diagnoses in the country [4].

Methods and methodology

This is a retrospective cross-sectional study using data from hospital records describing the
prevalence of Urinary tract infection, it’s causative agent and the drugs that they are sensitive
and resistant to, in the reported cases of Urinary tract infection in Jalalabad Regional Clinical
Hospital. Data was collected from March 2024 till November 2024.
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Results

There was total 156 data which were collected from Jalalabad Regional Clinical Hospital,
pediatric department from March 2024 to November 2024 and some of the data was collected
from Nephrology Department. The result of the data is as follow:

age of respondent

W1 to 15 years old
M 16 10 30 years old
W31 to 45 years old
[ 46 10 60 years old

Figure 1: Showing distribution of respondents according to their age

This age distribution shows that the majority of respondents (54.5%) are between 1-15 years
old, followed by 31-45 years old (19.2%), 46-60 years old (16.7%), and the smallest group
being 16-30 years old (9.6%).

» Table 1: Showing gender of respondents

N %
Male 54 34.6%
Female 102 65.4%

The gender distribution of respondents shows a significant majority of females (65.4%)
compared to males (34.6%). Out of the total respondents, 102 were female and 54 were male,
indicating that nearly two-thirds of the respondents were female, while about one-third were
male.

The diagnostic results show that among Urinary tract infection-related diseases,
Glomerulonephritis is the most common, affecting 42.9% of the respondents (67 cases).
Pyelonephritis follows closely, accounting for 39.7% of the cases (62 respondents). Nephrotic
syndrome and Enuresis are less prevalent, affecting 8.3% (13 cases) and 9.0% (14 cases) of the
respondents, respectively.
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diagnostic UT| related disease

40

Frequency

20

Glomenlonephntis Pyelonephritis Mephrotic syndrome Enuresis
diagnostic UTl related disease

Graph 1: Showing diagnosis of urinary tract infection related disease

organism that was involved in respondent infection

B Escherichia coli

B Staphlococcus aureus
M Candida albicans

B Klebsiella pneumoniae
M Pscudomonas

Figure 2: Showing organisms involved in respondent infection
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The results show that Escherichia coli (E. coli) was the most common organism responsible
for the respondents' infections, accounting for 53.2% of the cases (83 respondents). Klebsiella
pneumoniae was the second most prevalent, involved in 21.2% of the cases (33 respondents).
Staphylococcus aureus, Candida albicans, and Pseudomonas were less common, responsible
for 10.9% (17 cases), 10.3% (16 cases), and 4.5% (7 cases) of the infections, respectively.

The results show that E. coli exhibited resistance
to various antibiotics. Amoxicillin had the highest
resistance rate, with 23.1% of the cases (36
respondents) showing resistance. Trimethoprim
and Ceftazidime followed, with resistance rates of
14.1% (22 cases) and 10.3% (16 cases), respectively.
Nitrofurantoin had the lowest resistance rate, at 5.8%
(9 cases).Notably, 46.8% of the cases (73 respondents)
had missing data on antibiotic resistance.

The results indicate that E. coli showed sensitivity
to various antibiotics. Meropenem had the highest
sensitivity rate, with 21.2% of the cases (33
respondents) showing sensitivity. Amoxicillin,
Amikacin, and Imipenem followed, with sensitivity
rates of 12.8% (20 cases), 12.8% (20 cases), and
6.4% (10 cases), respectively. However, a significant
proportion of cases (46.8%, 73 respondents) had
missing data on antibiotic sensitivity.

e Table 2: Resistance pattern of E. coli.

N %
Ceftazidime 16 10.3%
Nitrofurantoin |9 5.8%
Amoxicillin 36 23.1%
Trimethoprim 22 14.1%

e Table 3: Sensitivity pattern of E. coli

S.aureus is sensitive by these drugs

Frequency

Sulfamethoxazole tetracyclin

S.aureus is sensitive by these drugs

Graph 2: Sensitivity pattern of S. aureus

N [%
Amoxicillin 20 |12.8%
Meropenem 33 |121.2%
Amikacin 20 |12.8%
Imipenem 10 | 6.4%
amikacin Erythromycin
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Staphylococcus aureus (S. aureus) demonstrated sensitivity to several antibiotics. Tetracycline
was the most effective, with 8 cases (5.1%) showing sensitivity. Sulfamethoxazole and
Amikacin were effective in 4 cases each (2.6%), while Erythromycin was effective in only 1
case (0.6%).

S.aureus is resistive by these drugs

oy
=
3
(=2
&
Benzyl penicillin onocillin Penicilin Amikacin
S.aureus is resistive by these drugs
Graph 3: Resistance pattern of S. aureus
» Table 4: Sensitivity
Staphylococcus aureus (S. aureus) exhibited resistance to several pattern of Klebsiella
antibiotics. Penicillin had the highest resistance rate, with 8 pneumoniae

cases (5.1%) showing resistance. Benzyl penicillin followed, with
5 cases (3.2%) resistant. Oxacillin had a resistance rate of 1.9% (3
cases), while Amikacin had the lowest resistance rate, at 0.6% (1 | Nitrofurantoin |6 | 3.8%

case). Meropenem 12 7.7%

Klebsiella pneumoniae demonstrated sensitivity to various | Cefuroxime 3 11.9%
antibiotics. Meropenem was the most effective, with 12 cases
(7.7%) showing sensitivity. Nitrofurantoin followed, with 6 cases
(3.8%) sensitive. Cefuroxime and Imipenem had lower sensitivity
rates, with 3 cases (1.9%) and 2 cases (1.3%) showing sensitivity,
respectively

N | %

Imipenem 2 | 1.3%

» Table 5: Resistance
pattern of K. pneumoniae

Klebsiella pneumoniae exhibited resistance to several antibiotics. N |%

Amoxicillin had the highest resistance rate, with 11 cases (7.1%) Amoxicillin_ |11 |7.1%
showing resistance. Levofloxacin followed, with 7 cases (4.5%)
resistant. Cefuroxime and Aztreonam had lower resistance rates,
with 3 cases (1.9%) each showing resistance. Cefuroxime |3 |1.9%
Aztreonam |3 1.9%

Levofloxacin | 7 4.5%
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Discussion

Urinary tract infections (UTIs) are common bacterial infections, primarily caused by
Escherichia coli, that affect the bladder, urethra, or kidneys, with women being at higher risk
due to anatomical factors. Symptoms include painful urination, frequent urges to urinate,
and cloudy or foul-smelling urine. The latest data on Urinary Tract Infections (UTIs) from
the World Health Organization (WHO) [1] reveals some alarming trends. According to the
Global Burden of Disease Study 2019, there were approximately 404.61 million cases of UTIs
worldwide in 2019, resulting in 236,790 deaths.

Retrospective cross-sectional study done in Jalalabad study Regional Clinical Hospital done
from March 2024 to November 2024 describing the prevalence of UTI, it’s causative agent
and the drugs sensitivity and resistivity shows that out of total 156 data we collected cases
majority 54.5% of the patients were from age group 1 - 15 years followed by 9.6% of them were
in age group 16 to 30 years. Remaining 19.2 % and 16.7 % were in between age group 31 to 45
years and 46 to 60 years respectively. But according to results of study done in Korea, Taiwan
and Japan collectively shows that the risk of UTI during the first decade of life is 1% in males
and 3% in females [5]. Another cross-sectional study done in morogora Tanzania shows: The
prevalence of UTIs was 41% (141/344) and elders (>=60 years) had five times higher odds of
having UTI as compared to adolescents (p<0.001) [6].

Regarding the gender 34.6% (54) of respondents were males and 65.4 % (102) were females.
The diagnostic UTI related diseases which were mainly Glomerulonephritis, pyelonephritis,
nephrotic syndrome and enuresis their percentage was 42.9%, 39.7%, 8.3% and 9.0%
respectively.

Urinary tract infections (UTIs) are a severe public health problem and are caused by a range of
pathogens, but most commonly by Escherichia coli, Klebsiella pneumoniae, Proteus mirabilia
[7] as per study done in Jalalabad Regional Clinical Hospital the organisms involved in
respondent infection the most likely organism to cause infection was E. Coli with percentage
of 53.2% and least infection causing organism was Pseudomonas (4.5 %). Similarly, according
to a research conducted in Europe The six most commonly isolated micro-organisms were,
in decreasing order: Escherichia coli (35.6%), Enterococci (15.8%), Candida (9.4%), Klebsiella
(8.3%), Proteus (7.9%) and Pseudomonas aeruginosa (6.9%). Pseudomonas was isolated more
frequently in non-EU countries [8].

Antibiotics with high percentages of resistance were trimethoprim sulfamethoxazole (50%),
followed by third-generation quinolones with similar percentages, ciprofloxacin (38.2%),
levofloxacin (36.7%) and norfloxacin 36.5%). The most resistant antibiotic in this study
was amoxicillin plus clavulanic acid (33.9%). According to the sensitivity profiles, the most
effective antibiotics were fosfomycin (68.9%), amikacin (68.4%), nitrofurantoin (62.5%),
gentamicin (60.5%) and ceftriaxone (50.1) [9]. Regarding the drugs sensitivity and resistivity
according to the data collected from Jalalabad Regional Clinical Hospital, E. Coli was most
resistive by Ceftazidime (10.3%) and sensitive by amoxicillin (12.8%). Similarly, S. aureus
was sensitive by sulfamethoxazole (2.6%) and resistive by benzyl penicillin (3.2%). Candida
albicans was sensitive by sulfamethoxazole (1.3%) and resistive by benzyl penicillin (1.3%).
Klebsiella was most sensitive by nitrofurantoin (3.8%) and resistive by amoxicillin (7.1%). As
per cross-sectional study done in Iran, it is shown that the most common pathogen causing
UTIs is Escherichia coli with 62%. The resistance among the isolates of E. coli was as follows:
ampicillin (86%), amoxicillin (76%), tetracycline (71%), trimethoprim-sulfamethoxazole
(64%), cephalexin (61%), and cefalothin (60%). The highest sensitivity among isolates of E.
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coli was as follows: Imipenem (86%), nitrofurantoin (82%), amikacin (79%), chloramphenicol
(72%), and ciprofloxacin (72%) [9].

Recommendations

To mitigate the incidence of Urinary Tract Infections (UTIs) and the emergence of
antibiotic-resistant strains, a multifaceted approach is warranted. Firstly, adherence to
proper hygiene practices, including correct wiping techniques and genital area cleansing,
is essential. Additionally, promoting adequate hydration through evidence-based guidelines
can facilitate the flushing of bacteria from the urinary tract. Implementation of antibiotic
stewardship programs, incorporating judicious prescribing practices and regular surveillance
of resistance patterns, is crucial to curtail the development of antibiotic-resistant bacteria.
Furthermore, development and periodic updating of Urinary tract infection management
guidelines, informed by local epidemiological data and susceptibility profiles, can optimize
treatment outcomes. Lastly, patient education initiatives emphasizing preventive measures,
such as avoidance of irritant foods and stress management techniques, can empower
individuals to reduce their risk of Urinary tract infections. By adopting these evidence-based
recommendations, healthcare providers can contribute to a reduction in the incidence of
Urinary tract infections and the emergence of antibiotic-resistant strains.
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