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Abstract

Urinary tract infections (UTIs) caused by Escherichia coli are a global health concern, particularly among females.
This cross-sectional study aimed to investigate and analyze the relationship between phylogroups and antimicrobial
susceptibility profiles of E. coli isolates from female UTI patients. We analyzed 174 non-duplicate E. coli isolates

obtained from urine samples of female UTI patients admitted to a tertiary hospital in Bangkok, Thailand, between
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November 2023 and January 2024. Antimicrobial susceptibilities of E.coli were performed using the disk diffusion
method, and their phylogroups were determined using quadruplex PCR. Antimicrobial susceptibility test revealed that
the resistance rate of E. coli to ampicillin, ciprofloxacin, and trimethoprim-sulfamethoxazole was 88.5, 63.8, and 51.1%,
respectively. Additionally, 36.8% of isolates were extended-spectrum beta-lactamase (ESBL) producers, and 61.3%
were multidrug-resistant bacteria (MDR). The most prevalent phylogroup was B2 (61.5%), followed by D (9.2%), C
(7.5%), B1 (7.5%), A (5.2%), F (4.0%), E (3.4%), and unknown (1.7%). Notably, phylogroup C exhibited significantly
higher resistance rates to ceftazidime, ciprofloxacin, and gentamicin (p<0.05) and was the only phylogroup exhibiting
carbapenem resistance. In contrast, phylogroup E showed a significantly higher prevalence of MDR. This study

demonstrated that E. coli isolates from female UTI patients exhibited high antimicrobial resistance rates, reflecting the

need for surveillance and control measures to prevent the spread of these drug-resistant strains.
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Table 1 Nucleotide sequences of primers and target DNA fragment sizes used for phylogroup determination of E. coli.

PCR reaction Gene Direction Primer Sequence (5°-3’) DNA size (bp) Reference
Quadruplex arpA Forward AACGCTATTCGCCAGCTTGC 288 Clemont et al., 2013
Reverse TCTCCCCATACCGTACGCTA
chuA Forward ATGGTACCGGACGAACCAAC 211
Reverse TGCCGCCAGTACCAAAGACA
yjaA Forward CAAACGTGAAGTGTCAGGAG 152
Reverse AATGCGTTCCTCAACCTGTG
TspE4.C2  Forward CACTATTCGTAAGGTCATCC 400
Reverse AGTTTATCGCTGCGGGTCGC
Group E arpA Forward GATTCCATCTTGTCAAAATATGCC 301 Lescat et al., 2012
Reverse GAAAAGAAAAAGAATTCCCAAGAG
Group C trpA Forward AGTTTTATGCCCAGTGCGAG 219 Lescat et al., 2012
Reverse TCTGCGCCGGTCACGCCC
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Table 2 Interpretation of E. coli phylogroup (Clermont et al., 2013).
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+ - + - A/IC Screen using C specific primers. If C+ then C, else A
+ + - - D/E Screen using E specific primers. If E+ then E, else D
+ + - + D/E Screen using E specific primers. If E+ then E, else D
+ + + - E/clade | Screen using E specific primers. If E- then clade |
- - + - Clade I/l
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(93.7%) (Table 3)

Table 3 Demographic data, phylogroups, and antimicrobial resistance of E. coli isolates from patients with urinary

tract infections (n=174)

Variable N (%)

Age (year)

15-24 6 (3.4)

25-54 23 (13.2)

55-64 31 (17.8)

>65 114 (65.5)

Mean % SD (range) 68.7 & 17.34 (16-95)
Infection

Community-acquired infection 163 (93.7)

Hospital-acquired infection 11 (6.3)
Phylogroup

A 9(5.2)

B1 13 (7.5)

B2 107 (61.5)

Cc 13 (7.5)

D 16 (9.2)

E 6 (3.4)

F 7 (4.0)

Unknown 3(1.7)
Antimicrobial resistance

ESBL 64 (36.2)

Carbapenem resistance

MDR

2 (1.1)
106 (60.9)
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Figure 1 Antimicrobial susceptibility profile of E. coli isolated from urine samples of 174 female patients

with urinary tract infections
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Table 4 Distribution of antimicrobial resistance of E. coli isolated from urine samples of female patients with urinary

tract infections in different phylogroups

Antimicrobial  Total A B1 B2 (o4 D E F Unknown p-value
agent (n=174) (n=9) (n=13) (n=107) (n=13) (n=16) (n=6) (n=7) (n=3)
AK 1(0.6) 0 (0) 0 (0) 1(0.9) 0 (0) 0 (0) 0 (0) 0 (0) 0(0)  0.999
CN 43 (24.7) 2 (22.2) 1(7.7) 30(28.0) 7(53.8) 1(6.3) 2(33.3) 0 (0) 0(0)  0.035
AMP 154 (88.5) 9(100.0) 12(92.3) 93(86.9) 12(92.3) 15(93.8) 6(100.0) 4 (57.2) 3(100.0) 0.179
AMC 30(17.2)  1(11.1)  2(154) 9(8.4) 7(53.8) 6(37.5) 4(66.7) 0(0) 1(33.3) 0.000
TZP 15 (8.6)  1(11.1) 1(7.7) 547 6 (46.2) 16.3) 1(16.7) 0 (0) 0(0)  0.000
SCF 3(1.7) 0 (0) 0(0) 1(0.9) 2 (15.4) 0 (0) 0(0) 0 (0) 0(0)  0.028
CXM 74 (42.5) 6(66.7) 6 (46.2) 46 (43.0) 7(538) 3(188) 4(66.7) 2(286) 0(0)  0.147
FOX 21(12.1) 0 (0) 2(154) 3(28) 6(462) 5(313) 3(50.0) 1(14.3) 1(33.3) 0.000
CTX 73 (42.0) 6(66.7) 6 (46.2) 46(43.0) 7(53.8) 3(18.8) 3(50.0) 2(28.6) 0(0) 0217
CAZ 43 (247) 4 (444)  3(231) 26(24.3) 7(53.8) 0 (0) 2(333) 1(143) 0(0)  0.040
FEP 43 (24.7) 4 (44.4) 1(7.7)  27(252) 7(53.8) 0 (0) 3(50.0) 1(143) 0(0)  0.095
IMP 2(1.1) 0 (0) 0 (0) 0 (0) 2 (15.4) 0 (0) 0 (0) 0 (0) 0(0)  0.001
ETP 2 (1.1) 0 (0) 0(0) 0 (0) 2 (15.4) 0 (0) 0(0) 0 (0) 0(0)  0.001
MEM 2(1.1) 0 (0) 0 (0) 0 (0) 2(15.4) 0 (0) 0 (0) 0 (0) 0(0)  0.001
cip 111 (63.8) 6(66.7) 9(69.2) 79(73.8) 10(76.9) 1(63) 4(66.7) 2(286) 0(0)  0.000
SXT 89 (51.1) 6(66.7) 4 (30.8) 50(46.7) 6(46.2) 12(75.0) 6(100) 3 (42.9) 2(66.7) 0.054
FOS 1(0.6) 0 (0) 0 (0) 1(0.9) 0 (0) 0 (0) 0 (0) 0 (0) 0(0)  0.999
ESBL 64 (36.8) 6 (66.7) 5(385) 42(39.3) 3(23.1) 3(188) 3(500) 2(286) 0(0)  0.223
CRE 2 (1.1) 0 (0) 0(0) 0 (0) 2 (15.4) 0 (0) 0(0) 0 (0) 0(0)  0.001
MDR 106 (61.3) 7(77.8) 5(38.5) 68(636) 9(69.2) 8(50.0) 6(100) 2(28.6) 1(33.3) 0.033

Note: p-value, Chi-square test; AK, Amikacin; CN, Gentamicin; AMP, Ampicillin; AMC, Amoxicillin-Clavulanic acid; TZP, Piperacillin-
Tazobactam; SCF, Cefoperazone-Sulbactam; CXM, Cefuroxime; FOX, Cefoxitin; CTX, Cefotaxime; CAZ, Ceftazidime; FEP, Cefepime;

IMP, Imipenem; ETP, Ertapenem; MEM, Meropenem; CIP, Ciprofloxacin; SXT, Trimethoprim-Sulfamethoxazole; FOS, Fosfomycin.
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