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ABSTRACT
Objective: This study aims to determine the prevalence of urinary tract infection (UTI) among pregnant women and multidrug-resistant (MDR)
uropathogens with reference to extended spectrum beta-lactamase (ESBL) producers.

Methods: Three hundred urine specimens collected from pregnant women were studied. A semi-quantitative method was used for diagnosis of UTI.
Isolation, identification, and antimicrobial susceptibility of an organism was done by standard microbiological procedure. ESBLs production was
detected by double-disc synergy test method.

Results: UTI was found among 30.5% of pregnant women. Among 137 Gram-negative bacterial isolates, 72.0% were found to be MDR while only
7.30% were ESBL producers. Among total of Escherichia coli and Klebsiella pneumoniae isolates, 7.69% and 15.38%, respectively, were found
to be ESBL producers. Parity (odds ratio [OR]: 1.58, p<0.05), education status (OR: 4.07, p<0.01), occupation of pregnant women (OR: 1.86,
p<0.05), times of bathing (OR: 3.45, p<0.01), history of UTI (OR: 20.79, p<0.01) were found to be significantly associated with UTI from both
univariate and multivariate analysis. Gentamicin, nitrofurantoin, ceftazidime, and amikacin were found to be the most effective antibiotic against
uropathogens.
Conclusion: Frequent and consistent evaluation of the prevalence, etiologic agents, and predisposing factors of UTI during pregnancy is necessary in
developing countries like Nepal in order to reduce its devastation effects during pregnancy on both maternal and fetal health. It is essential to have a
regular and routine monitoring of ESBL producing clinical isolates in laboratory practice.
Keywords: Pregnant women, Urinary tract infection, Multidrug resistance, Extended spectrum beta-lactamase.
INTRODUCTION
Urinary tract infection (UTI) is the second most common infectious
presentation in the community affecting all age group across the
life span. Worldwide, about 150 million people are diagnosed with
UTI each year, costing the global economy in excess of six billion US
dollars [1]. UTI is common during pregnancy due to a number of
factors including ureteral dilatation, increased bladder volume and
decreased bladder tone, along with decreased ureteral tone which
contributes to increased urinary stasis and ureterovesical reflux [2].
Up to 70% of pregnant women develop glycosuria, which encourages
bacterial growth in the urine [3]. Although UTI may be caused by any
pathogen that colonizes the urinary tract (e.g., fungi, parasites, and
viruses), most causative agents are bacteria of enteric origin [4]. The
bacteria causing UTI in pregnancy essentially mirror those in nonpregnant patients [5]. UTI during pregnancy has been associated
with complications such as pyelonephritis, hypertensive disease of
pregnancy, anemia, chronic renal failure, premature delivery, and fetal
mortality [6,7].
Uropathogens have shown a slow but steady increase in resistance
to several antibiotics over the last decades. Extended-spectrum betalactamases (ESBL) producing enterobacteriaceae are among the most
problematic multidrug resistance (MDR) bacteria worldwide [8] and are
increasingly causing UTI both in hospitalized patients and outpatients
making infections difficult to treat [9]. ESBLs are the beta-lactamases
capable of hydrolyzing penicillin, broad-spectrum cephalosporins,
and monobactams, and are generally derived from TEM and SHV-type
enzymes but do not effect cefamycins and carbapenems. ESBLs are
often located on plasmids that are transferable from strain to strain and
between bacterial species [10].

Delay in the detection and reporting of ESBL production by Gramnegative bacilli (GNB) is associated with prolonged hospital stay,
increased morbidity, mortality, and health-care costs [11]. Frequent
and consistent evaluation of the prevalence, etiologic agents, and
predisposing factors of UTI during pregnancy is necessary in developing
countries like Nepal in order to reduce its devastation effects during
pregnancy on both maternal and fetal health. It is essential to have a
regular and routine monitoring of ESBL producing clinical isolates in
laboratory practice where there is excessive use of antibiotics and lack
of adequate antimicrobial resistance surveillance.
MATERIALS AND METHODS

Across sectional descriptive study was done from June to December
2010 among 300 pregnant women attending their antenatal checkup
at Paropakar Maternity and Women’s Hospital, Kathmandu, Nepal.
Structured questionnaires were used to collect demographic data,
behavioral characteristics, and history of the patient. Midstream
urine was collected and processed in the microbiology laboratory.
Semi-quantitative culture technique was used to detect the presence
of significant bacteriuria. Culture was done on blood Agar (Hi-Media,
India) and McConkey Agar (Hi-Media, India). Diagnosis of UTI was made
when there were at least 105 organisms/ml of urine. A single isolated
colony was considered for further studies, and identification was done
using standard conventional, morphological, cultural, and biochemical
tests [12]. Antibiotics susceptibility testing of GNB was performed by
Kirby-Bauer disc diffusion method following CLSI recommendation.
The antibiotic discs (Hi-Media, India) used were gentamicin (10 µg),
amikacin (30 µg), cephalexin (30 µg), ceftazidime (30 µg), cefotaxime
(30 µg), ciprofloxacin (5 µg), ofloxacin (5 µg), norfloxacin (10 µg),
ampicillin (10 µg), cotrimoxazole (25 µg), and nitrofurantoin (300 µg).
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The control strains used were Escherichia coli ATCC 29522. Phenotypic
confirmatory was done by double-disc synergy test (DDST). Amoxyclavulanic acid (20/10 μg) disc (Hi Media) was placed in the center
of ceftazidime (30 μg) and cefotaxime (30 μg) discs with 25-30 mm
apart. After overnight incubation at 37°C in air, confirmation of ESBL
producing organism was assessed when the zone of inhibition around
ceftazidime and cefotaxime was expanded by at least 5 mm by the
presence of clavulanic acid [13]. E. coli ATCC 25922 and Klebsiella
pneumoniae ATCC 700603 were used as negative and positive controls
for ESBL production, respectively.
RESULTS

The prevalence of UTI among the pregnant women was found to be
30.5% (92/300). Among total 150 isolates, 13 were Gram-positive cocci
of which 11 were Staphylococcus aureus and 2 were coagulase-negative
staphylococci. Among 137 GNB, E. coli (52.0%) was the predominant
one followed by K. pneumonia (17.3%). Of these 137 isolates, only
7.30% (10/137) were ESBL producers. Among total of E. coli and
K. pneumoniae isolates, 7.69% (6/78) and 15.38% (4/26), respectively,
were found to be ESBL producers (Table 1).
Majority of the sample 65.7% (197/300) were from the outpatient
department of the hospital. In multivariate analysis of UTI with
independent variables parity, educational status, occupation of
pregnant women, times of bathing in a week, and history of UTI was
found to be significantly associated with UTI (Table 2).

Among the total GNB isolates, 72.0% (100/137) were MDR. Gentamicin,
nitrofurantoin, ceftazidime, and amikacin were found to be the most
effective antibiotic against GNB while majority of the isolates were
resistance to cephalexin (Table 3 and Fig. 1).
The antibiotic susceptibility pattern of E. coli showed that gentamicin,
nitrofurantoin were the most effective drug followed by amikacin
(Table 3).
DISCUSSION

The prevalence of UTI in pregnant was found 30.5% which is
comparative with figures in Yemen i.e. 30% [14]. Different authors from
Nepal have reported different prevalence rate of 8.7% [15], 45% [16]
and 51.4% [17]. However, lower rate of 26.0% in Bangladesh [18], and
10.4% in Ethiopia [19] while higher rate of 49.4% in India [20] has been
reported from different countries.

E. coli being the most predominant bacteria accounts for more than
half of the isolated bacteria. The predominance of E. coli as the
common causative agent of UTI among pregnant women has been
reported by different authors [21,22]. E. coli being a commensal of
the bowel is more likely to cause infection by fecal contamination due
to poor hygiene, the anatomy proximity to the genito-urinary area in
females and the urinary stasis during pregnancy [6,23]. Among total
GNB isolates, 7.30% were ESBL producers. However, another study
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Fig. 1: Resistance pattern of Gram-negative uropathogens toward
antibiotics

by Manandhar et al. in Nepal reported the prevalence of 27.5% [24].
Different similar studies in India and Pakistan have reported prevalence
of ESBL producing GNB to be 25.2% and 2.45%, respectively [22,25].
ESBL prevalence varies in different countries. ESBL production by the
bacterial isolates might be due to excessive use of broad–spectrum
antibiotics in hospital and to a higher level in community setting,
together with a lack of attention to laboratory screening of ESBL
production by clinical isolates. Our study showed 7.69% of E. coli and
15.38% of K. pneumonia were, ESBL producers. Another study in Nepal
Table 1: Prevalence of ESBL production among Gram‑negative
uropathogens

Bacterial isolates
(N=137)

Number
(%)

ESBL
producers (%)

E. coli
K. pneumoniae
P. mirabilis
E. aerogenes
C. freundii
P. aeruginosa
Total

78 (52.0)
26 (17.3)
24 (16.0)
6 (4.0)
2 (1.3)
1 (0.7)
137

6 (7.69)
4 (15.38)
‑
‑
‑
‑
10 (7.30)

E. coli: Escherichia coli, K. pneumonia: Klebsiella pneumonia, P. mirabilis: Proteus
mirabilis, E. aerogenes: Enterobacter aerogenes, C. freundii: Citrobacter freundii,
P. aeruginosa: Pseudomonas aeruginosa

Table 2: Multivariate analysis of UTI with independent variables
Variables
Demographic
characteristics
Origin
Outpatient
Inpatient
Address
Rural
Urban
Age group
≤20
21‑30
31‑40
Parity
Primiparous
Multiparous
Trimester
First
Second
Third
Education
Illiterate
Literate
Maternal occupation
Housewife
Employed
Behavioral
characteristics
Times of bathing/
week
<2
≥2
Smoking habit
No
Yes
History of pregnant
women
History of UTI
No
Yes
Yes

Number (%) OR

95% CI

197 (65.7)
103 (34.3)

1.25
1

0.77‑2.03
‑

46 (15.3)
223 (74.3)
31 (10.3)

1
1.16
1.56

‑
0.61‑2.20
0.61‑4.0

143 (47.7)
157 (52.3)

163 (54.3)
137 (45.7)
69 (23.0)
145 (48.3)
86 (28.7)
36 (12.0)
264 (88.0)
220 (73.3)
80 (26.7)

1.51
1

1
1.58
1
6.90
9.83
4.07
1
1.86
1

0.95‑2.38
‑

‑
1.00‑2.5

‑
0.92‑51.78
0.65‑147.34
1.79‑9.26
‑
1.10‑3.13
‑

75 (25.0)
225 (75.0)

3.45
1

258 (86.0)
42 (14.0)
9 (6.5)

1
‑
20.79 2.86‑150.87
8.56 0.22‑322.71

281 (93.7)
19 (6.3)

1
7.00

1.95‑6.10
‑

‑
0.35‑138.33

p value

>0.05
>0.05
>0.05
*p
>0.05
**p
*P
**p
>0.05
**p

*p<0.05, **p<0.01, UTI: Urinary tract infection , OR: Odds ratio, CI: Confidence
interval
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Table 3: Antibiotic resistant pattern of Gram‑negative bacilli
Antibiotics
used
Gentamicin
Amikacin
Cephalexin
Ceftazidime
Cefotaxime
Ciprofloxacin
Ofloxacin
Norfloxacin
Ampicillin
Cotrimoxazole
Nitrofurantoin

Bacterial isolates
E. coli (n=78)

K. pneumonia (n=26)

P. mirabilis (n=24)

E. aerogenes (n=6)

C. freundii (n=2)

P. aeruginosa (n=1)

6 (7.7)
16 (20.5)
49 (62.8)
21 (26.9)
34 (43.6)
32 (41.0)
27 (34.6)
46 (58.97)
44 (56.4)
32 (41.0)
8 (10.3)

3 (11.5)
13 (50.0)
21 (80.8)
10 (38.5)
8 (30.8)
10 (38.5)
11 (42.3)
2 (7.69)
20 (76.9)
10 (38.5)
7 (26.9)

3 (12.5)
7 (29.2)
17 (70.8)
3 (12.5)
10 (41.7)
7 (29.2)
7 (29.2)
1 (4.2)
13 (54.2)
12 (50.0)
4 (16.7)

0 (0)
1 (16.7)
5 (83.3)
2 (33.3)
1 (16.7)
3 (50.0)
5 (83.3)
3 (50.0)
4 (66.7)
4 (66.7)
0 (0)

0 (0)
1 (50.0)
2 (100)
1 (50.0)
0 (0)
1 (50.0)
0 (0)
1 (50.0)
1 (50.0)
2 (100)
1 (50.0)

0 (0)
0 (0)
1 (100)
0 (0)
1 (100)
0 (0)
0 (0)
1 (100)
0 (0)
1 (100)
0 (0)

The numbers in parenthesis indicates percentage. E. coli: Escherichia coli, K. pneumonia: Klebsiella pneumonia, P. mirabilis: Proteus mirabilis, E. aerogenes: Enterobacter
aerogenes, C. freundii: Citrobacter freundii, P. aeruginosa: Pseudomonas aeruginosa

reported 13.5% of E. coli, and 16.55% K. pneumoniae isolates to be
ESBL producers [26].

Multiparity and education status were found to be the risk factors of
UTI. Profound physiologic changes affecting the entire urinary tract
during pregnancy has a significant impact on the natural history of UTI
during gestation. These changes vary from patient to patient and more
likely to occur in women who have pregnancies in rapid succession [27].
The high prevalence of UTI in illiterate women might be due to poor
genital hygienic practices especially in the case of cleaning their anus
after defecating or cleaning their genital after passing urine. Though
maternal occupation was significantly associated with infection in our
study, Masinde et al. [28] reported no association between maternal
occupation and the infection status. Times of bathing were found to
be high-risk factor for developing UTI. Amiri et al. [29] focused on
the protective role of the good hygienic practices against most of the
morbidities. History of past UTI and past urological problems was
found to be the risk factors for UTI in pregnant women. Amiri et al. [29]
also confirmed that a previous UTI might predispose to subsequent UTI
through behavioral, microbiological or genetic factors. Alemu et al. [19]
also reported UTI in pregnant women to be significantly higher among
those with the previous history of UTI.

Gentamicin, nitrofurantoin, ceftazidime, and amikacin were the
effective drug against uropathogens. Kattel et al. [30] reported
gentamicin and ceftazidime; Bhatt et al. [31] reported nitrofurantoin
while Chaudhary et al. [32] reported amikacin and nitrofurantoin to be
the most effective drugs against uropathogens. Low level of resistance
against nitrofurantoin might be due to its narrow range of clinical
indications, which results in less usage. Considering the invitro activity
of nitrofurantoin and availability as an oral drug, nitrofurantoin can
be considered as one of the drugs of choice against UTI in pregnant
women where multi-resistant uropathogens are prevalent [21].
Gentamicin was found to be the most effective drug against E. coli
followed by nitrofurantoin and amikacin. In accordance to our study
Alemu et al. [19] showed 94.7% of E coli susceptible to gentamicin
while Bhatt et al. [31] reported nitrofurantoin to be the most effective
drug against E. coli. A large percentage (72%) of the bacterial isolates
was MDR. Higher MDR might be due to many factors including misuse
of antibiotics by the health care professionals, non-skilled practitioners
as well as general public and also inadequate surveillance due to lack
of information arising from routine antimicrobial susceptibility testing.
Regular monitoring is required to establish reliable information about
resistance pattern of uropathogens for optimal empirical therapy
of patients with UTI. One should avoid unnecessary antibiotics
and optimize their use to minimize resistance pressure. The study
emphasizes the need for microbiology laboratories to adequately
screen for ESBL-producing strains of the family Enterobacteriaceae as
the infections caused by these organisms are not efficiently treated
with these antibiotics. This study is limited by the fact it included highly

selected pregnant women with symptoms of UTI only, and the duration
of the study was only 6 months. Further studies are recommended to
include both symptomatic and asymptomatic pregnant women with
UTI over a longer duration to establish a trend in antibiotic resistance
pattern.
ACKNOWLEDGMENTS

We are indebted to the entire family of Microbiology Laboratory of
Thapathali Maternity and Women’s Hospital, Thapathali, Kathmandu
Nepal for their support, cooperation, and guidance for completing the
work. We are also thankful for all the patients for their participation
and cooperation during the work.
REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.

9.

10.
11.
12.
13.

14.
15.

Foxman B, Barlow R, D’Arcy H, Gillespie B, Sobel JD. Urinary tract
infection: Self-reported incidence and associated costs. Ann Epidemiol
2000;10(8):509-15.
Chaliha C, Stanton SL. Urological problems in pregnancy. BJU Int
2002;89(5):469-76.
Al-Issa M. Urinary tract infection among pregnant women in north
Jordan. Middle East J Fam Med 2009;7:10-4.
Chang SL, Shortliffe LD. Pediatric urinary tract infections. Pediatr Clin
North Am 2006;53(3):379-400.
McCormick T, Ashe RG, Kearney PM. Urinary tract infection in
pregnancy. Obstet Gynecol 2008;10:156-62.
Delzell JE Jr, Lefevre ML. Urinary tract infections during pregnancy.
Am Fam Physician 2000;61(3):713-21.
Foxman B. Epidemiology of urinary tract infections: Incidence,
morbidity, and economic costs. Am J Med 2002;113 Suppl 1A:5S-13.
Romero L, López L, Rodríguez-Baño J, Ramón Hernández J, MartínezMartínez L, Pascual A. Long-term study of the frequency of Escherichia
coli and Klebsiella pneumoniae isolates producing extended-spectrum
beta-lactamases. Clin Microbiol Infect 2005;11(8):625-31.
Kader AA, Angamuthu K. Extended-spectrum beta-lactamases in
urinary isolates of Escherichia coli, Klebsiella pneumoniae and other
gram-negative bacteria in a hospital in Eastern Province, Saudi Arabia.
Saudi Med J 2005;26(6):956-9.
Rupp ME, Fey PD. Extended spectrum beta-lactamase (ESBL)producing Enterobacteriaceae: Considerations for diagnosis, prevention
and drug treatment. Drugs 2003;63(4):353-65.
Kollef MH. The importance of appropriate initial antibiotic therapy for
hospital-acquired infections. Am J Med 2003;115(7):582-4.
Collee JG, Fraser AG, Marmion BP, Simmons A, editors. Mackie &
McCartney Practical Medical Microbiology. London: Churchill
Livingstone; 1996. p. 361-81; 417-23.
Clinical and Laboratory Standards Institute. Performance Standards
for Antimicrobial Susceptibility Testing. Eighteenth Informational
Supplement Document M100-S18. Wayne, PA: Clinical and Laboratory
Standards Institute; 2008.
Al-Haddad AM. Urinary tract infection among pregnant women in AlMukalla district, Yemen. East Mediterr Health J 2005;11(3):505-10.
Thakur A, Baral R, Basnet P, Rai R, Agrawal A, Regmi MC, et al.
Asymptomatic bacteriuria in pregnant women. JNMA J Nepal Med
Assoc 2013;52(192):567-70.
209

Thapa et al.
Asian J Pharm Clin Res, Vol 8, Issue 1, 2015, 207-210
16. Subedi M, Basnyat SR, Acharya SD. Urinary tract infection in
pregnancy and its correlation with nitrite test. J Nepal Health Res
Counc 2009;7:80-3.
17. Neupane MS, Dhakal KS, Neupane HC Adhikari S, Aryal B.
Asymptomatic bacteriuria among pregnant women attending the
outpatient clinic of Chitwan Medical College teaching hospital,
Chitwan, Nepal. IRJP 2012;3:78-80.
18. Almushait MA, Mohammed HA, Al-Harthy DA, Abdullah AM.
Prevalence and predisposing factors of urinary tract infections among
pregnant women in Abha general hospital. Int J Sci Basic Appl Res
2013;11:18-29.
19. Alemu A, Moges F, Shiferaw Y, Tafess K, Kassu A, Anagaw B,
et al. Bacterial profile and drug susceptibility pattern of urinary
tract infection in pregnant women at University of Gondar Teaching
Hospital, Northwest Ethiopia. BMC Res Notes 2012;5:197.
20. Manjula NG, Girish CM, Shripad AP, Subashchandra MG,
Channappa TS. Increase of urinary tract infections and its aetiological
agents among pregnant women in Karnataka region. Adv Microbiol
2013;3:473-8.
21. Moyo SJ, Aboud S, Kasubi M, Maselle SY. Bacterial isolates and
drug susceptibility patterns of urinary tract infection among pregnant
women at Muhimbili National Hospital in Tanzania. Tanzan J Health
Res 2010;12:236-40.
22. Selvakumar BN, Jasmine R. Prevalence and antibacterial resistance of
ESBLs among pregnant women with UTI. IJPSR 2011;2(11):2846-8.
23. Obiogbolu CH. Incidence of urinary tract infection amongst pregnant
women within Akwa Metropolis. A B.Sc. Project In The Department
of Applied Microbiology and Brewing, Awka Anambra State, Nigeria:
Nnamdi Azikwe University; 2004. p. 55.

24. Manandhar T, Koirala J, Pokhrel BM, Ghimire P. Status of extended
spectrum beta lactamase producing Escherichia coli and Klebsiella
pneumoniae species in urinary tract infection. JIOM 2006;28:24-9.
25. Iqbal R, Majid A, Alvi IA, Hayat A, Andaleeb F, Gul S, et al. Multiple
drug resistance and ESBL production in bacterial urine culture isolates.
Am J BioSci 2014;2(1):5-12.
26. Chander A, Shrestha CD. Prevalence of extended spectrum beta
lactamase producing Escherichia coli and Klebsiella pneumoniae
urinary isolates in a tertiary care hospital in Kathmandu, Nepal. BMC
Res Notes 2013;6:487.
27. Sescan NI, Garingaloa-Molina FD, Ycasiano CE, Saniel MC,
Manalastas RM. Prevalence of Asymptomatic bacteriuria and
associated risk factors in pregnant women. Philipp J Microbiol Infect
Dis 2003;32(2):63-9.
28. Masinde A, Gumodoka B, Kilonzo A, Mshana SE. Prevalence of
urinary tract infection among pregnant women at Bugando Medical
Centre, Mwanza, Tanzania. Tanzan J Health Res 2009;11(3):154-9.
29. Amiri FN, Rooshan MH, Ahmady MH, Soliamani MJ. Hygiene
practices and sexual activity associated with urinary tract infection in
pregnant women. East Mediterr Health J 2009;15(1):104-10.
30. Kattel HP, Acharya J, Mishra SK, Rijal BP, Pokhrel BM. Bacteriology
of urinary tract infection among patients attending Tribhuvan University
Teaching Hospital Kathmandu, Nepal. J Nepal Assoc Med Lab Sci
2008;9:25-9.
31. Bhatt CP, Shrestha B, Khadka S, Swar S, Shah B, Pun K. Etiology of
urinary tract infection and drug resistance cases of uropathogenes. J
Kathmandu Med Coll 2012;1:114-20.
32. Chaudhary NK, Murthy SM. Extended spectrum beta-lactamases in
uropathogen. Asian J Pharm Clin Res 2013;6(3):207-10.

210

