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ABSTRACT
Aﬃlia on

Introduc on

1.

Urinary tract infec on (UTI) is a microbial infec on of the
urinary system involving the urinary tract anywhere from
kidney to urethra. It is one of the most common bacterial
infec ons aﬀec ng men and women in developing
countries with a high rate of morbidity and ﬁnancial cost.

Department of Microbiology, KIST Medical College and Hospital ,
Lalitpur, Nepal aﬄiated to Tribhuvan University.

Objec ves
The objec ve of our study is to study the prevalence of UTI in
pa ents a ending KIST Medical College & Teaching Hospital
(KISTMCTH) and determine the an microbial suscep bility
pa ern of bacteria thus isolated.
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A total of 3742 urine samples from pa ents suspected of
urinary tract infec ons presen ng with the history and
symptoms sugges ve of urinary tract infec on, a ending
various departments of KISTMCTH from April 2017 to April
2018 were studied. Isolates were iden ﬁed by standard
microbiological methods and tested for in vitro an bio c
suscep bility by modiﬁed Kirby-Bauer disc diﬀusion method.
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Pathogenic bacteria were isolated from 646 out of 3742
urine samples (17.26%). Escherichia coli was the most
common bacteria isolated (67.02%) followed by Klebsiella
pneumoniae (14.5%). Other bacteria isolated were
Enterococcus spp, Pseudomonas aeurigenosa, Klebsiella
oxytoca, Proteus mirabilis, Satphylococcus aureus,
Coagulase nega ve staphylococcus spp, Proteus vulgaris,
Acinetobacter spp, Citrobacter freundii, Citrobacter
diversus and Enterobacter spp. The isolated pathogenic
bacterias were most resistant to Ampicillin (46.43%) and
least resistant to Imipenem (6.03%). However, the ﬁrst line
an bio c the bacterias were least resistant to was
cefotaxime (7.12%).
Conclusions
Marked resistance has been observed with commonly
prescribed an bio cs like Ciproﬂoxacin and Norﬂoxacin.
Therefore, studies should be conducted rou nely to iden fy
the common bacteria causing urinary tract infec on and
formulate appropriate an bio c policy.
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INTRODUCTION
Urinary tract infec on (UTI) is a microbial infec on of the
urinary system involving the urinary tract anywhere from
kidney to urethra commonly presen ng with dysuria,
increased urinary frequency, urgency, suprapubic pain and
fever.1,2,3 The clinical presenta on of UTIs however depends
on the area of the urinary tract involved, the causa ve
agent, infec on severity, age of the pa ent and the their
ability to mount an immune response to it 2,3 It is one of the
most common bacterial infec on seen in clinical prac ce
par cularly in developing countries with a high rate of
morbidity and ﬁnancial cost.1 It aﬀects all age groups and
gender in both the community and hospital se ngs with a
marked predilec on in females.2
Urinary tract infec ons may be symptoma c or asymptoma c,
acute or chronic, and complicated or uncomplicated.
Urinary tract infec ons are predominantly caused by
bacteria and some mes by viruses and fungi. The most
common pathogenic organisms of UTI are Escherichia coli,
Staphylococcus saprophy cus, S. aureus, Proteus sp.,
Klebsiella pneumoniae, Pseudomonas aeruginosa, and
enterococci.3 A signiﬁcant number of urinary tract infec ons
are caused by Escherichia coli.1-4 Urinary tract infec on is
considered signiﬁcant and requires treatment when more
than 105colony forming units per ml (cfu/ml) of bacteria is
present in a clean catch mid stream urine sample. Bacterial
count of 104 cfu/ml is considered signiﬁcant in speciﬁc
groups like in children, pregnant women, pa ents with
preexis ng kidney diseases or anatomical abnormali es.5
Treatment of UTI is o en started empirically and therapy is
based on informa on determined from the an microbial
resistance pa ern of the urinary pathogens.6 The e ological
agents and their suscep bility pa erns vary in regions and
geographical loca on that tend to change through me.7
Knowledge of the local bacterial e ology and suscep bility
pa erns not only helps in empirical therapy but also
prevents the threat of emerging an microbial resistance.
The deadly combina on of emerging uropathogens with
wide range of virulence factors and widespread an microbial
resistance threaten the existence of an bio cs as the only
eﬀec ve treatment op on available.3
The study intends to determine the prevalence of UTI in
pa ents a ending KIST Medical College & Teaching
Hospital, ﬁnd out the an microbial suscep bility pa ern of
bacteria thus isolated.

departments of KIST Medical College and Hospital from
April 2017 to April 2018 were studied. Unlabeled or
mislabeled urine samples, Urinary catheter ps, Urine
samples collected ll the rim of the container, Urine
samples received beyond 2 hours of collec on at room
temperature or beyond 24 hours of storage at 4 degrees
Celsius were excluded from the study.
All pa ents were instructed on collec on of clean catch mid
stream urine sample in order to reduce contamina on. The
urine samples were properly labeled. Each sample was
inoculated into Cys ene Lactose Electrolyte deﬁcient media
and incubated at 37 C for 24 hours. There is no added
beneﬁt to incuba ng rou ne urine cultures for 48 hours or
beyond as most of the uropathogens grow within 24 hours
except for the yeasts.8, 9 Semi quan ta ve analysis of the
urine sample was done following Kass Criterawhich deﬁned
signiﬁcant bacteriuria as the presence of 100000 or more
colonies (CFU) per ml of urine.10 Bacterial iden ﬁca on was
based on standard microbiological methods. An microbial
suscep bility was determined by modiﬁed Kirby Bauer disk
diﬀusion method following the criteria designed by the
Clinical and Laboratory Standards Ins tute (CLSI 2011).
O

The obtained data was entered and analysed in WHONET
5.6 program.

Results
A total of 3742 urine samples from pa ents suspected of
urinary tract infec ons a ending various departments of
KIST Medical College and Hospital were studied. Signiﬁcant
bacteriuria was found and pathogenic bacteria were
isolated from 646 out of 3742 urine samples (17.26%).
Fungal growth was obtained in 14 urine samples. There was
no growth in 2760 samples. Insigniﬁcant growth was found
in 26 samples which were not further processed. Majority
of urine samples where growth was observed revealed
growth of only one type of bacteria. Mul ple organisms
grew in 296 urine samples (7.91%) which were not
processed further and considered as contamina on during
sample collec on. Repeat sample was then advised.
Out of 646 samples that revealed signiﬁcant bacteriuria,
470 samples (71%) belonged to females and 190 samples
(29%) belonged to males.(Figure.1)

29%

METHODOLOGY
This hospital based retrospec ve study was conducted in
Department of Microbiology, KIST Medical College and
Teaching hospital, Lalitpur, Nepal. Clearance from the
Ins tu onal Research Commi ee (IRC) KISTMCTH was
obtained before conduc ng the study.
All urine samples from pa ents suspected of urinary tract
infec ons presen ng with the history and symptoms
sugges ve of urinary tract infec on, a ending various

Male
Female

71%

Figure 1: Gender distribu on of culture posi ve isolates
Urine samples from age group ranging 16 years to 30 years
revealed maximum culture posi vity. (Table.1)
Birat Journal of Health Sciences

ISSN: 2542-2758 (Print) 2542-2804 (Online)

Vol.5/No.1/Issue 11/ Jan-April, 2020

882

Original Research Ar cle

Manandhar R et al

Table 1: Age distribu on of pa ents with culture posi ve
isolates

Candida spp was isolated from 14 samples. An bio c
sensi vity test was performed on all bacterial isolates.
Maximum number of growth was found in samples from
Department of medicine (28%). Twelve percentage of
samples where signiﬁcant growth was observed belonged
to samples from Pediatric group.
The bacteria that were isolated were Escherichia coli,
Klebsiella pneumoniae, Enterococcus spp, Pseudomonas
aeurigenosa, Klebsiella oxytoca, Proteus mirabilis,
Satphylococcus aureus, Coagulase nega ve staphylococcus
spp, Proteus vulgaris, Acinetobacter spp, Citrobacter
freundii, Citrobacter diversus, Enterobacter spp. Escherichia
coli was the most common bacteria isolated ( 67.02%)
followed by Klebsiella pneumoniae (14.5%) . (Table.2)
Table 2: Bacteria Isolated

Specimens were not processed for presence of anaerobic
bacteria, viruses or parasites.
An microbial suscep bility test revealed that the isolated
bacterias were most resistant to ampicillin (46.43%). The
isolated bacterias were least resistant to Imipenem and
Amoxicillin clavulinic acid showing resistance of 6.03% and
6.81% respec vely. However, the ﬁrst line an bio c the
bacterias were least resistant to was cefotaxime (7.12%).
Among the Gram posi ve organism, Nitrofurantoin was
found to be the most sensi ve drug (85.11%). Among the
Gram nega ve bacteria, Imipenem was found to be the most
sensi ve drug (93.9%) followed by cefotaxime (93%).
Escherichia coli was found to be most sensi ve to Imipenem
(96.07%) and amoxicillin clavulinic acid (93.31%). (Table.3
and Table.4)

Table.3: An biogram of Gram posi ve isolates

Numbers in parenthesis indicate percentage

TABLE 4 : An biogram of Gram nega ve isolates
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Numbers in parenthesis indicate percentage
Order for resistance pa ern was Ampicillin > Norﬂoxacin >
Cotrimoxazole > Ciproﬂoxacin> Ce riaxone > Nalidixic acid >
Nitrofurantoin > Gentamicin > Amikacin> Ce azidime >
Cefotaxime > Amoxycillin clavulinic acid > Imipenem.
(Figure.2)

An bio cs tested

Ce azidime
Amoxycillin Clavulinic acid
Amikacin
Imipenem
Ce riaxone
Ciproﬂoxacin
Cefotaxime
Gentamicin
Nalidixic acid
Nitrofurantoin
Norﬂoxacin
Cotrimoxazole
Ampicillin

Medical College. However, in our study ciproﬂoxacin was
sensi ve in only 59.45%. Escherichia coli was found to be
most sensi ve to Imipenem (96.07%) which was similar to a
study conducted in Punjab. In a study conducted by Kibret
et al, Nitrofurantoin, Gentamicin and ciproﬂoxacin were
considered as appropriate an microbials for empirical
treatment of UTI in the area of Ethiopia which was in
contrast to our study.17

CONCLUSION
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DISCUSSION
In developing countries urinary tract infec on (UTI) is one of
the most commonly diagnosed disease among the pa ents
seeking medical treatment with frequency of 180 per
10,000.11 Our study shows the prevalence rate of 17.26%
which was similar to studies conducted in Kathmandu medical
college & hospital and B&B hospital, Lalitpur which reported
a prevalence rate of 13.8% and 25.24% respec vely.11,12 A
study conducted in Western Nepal shows a higher
prevalence rate of 43.25%.13 However, prevalence was found
to be 39.69% in a rural community of Nigeria.14 This
varia ons in the prevalence of UTIs may result from diﬀerent
environmental condi ons, host factors, socioeconomic
status, hygiene prac ces and execu on of healthcare and
educa on programmes within communi es of diﬀerent
geographical areas.
As shown in Figure.1 ,prevalence rate was found to be higher
in females (71%) than in males (29%) were similar to studies
conducted in Nepal and other countries. 1-3, 11-14 This might be
because of the short urethra and close proximity of the
urethra to the perianal region and the lack of secre on
produced from prostate present in males which has
bactericidal property.1
The organism isolated from this study as depicited in Table.2
is similar to the studies conducted in diﬀerent parts of the
world. 1-3,5-7,11-14 In our study, Escherichia coli was the most
common bacteria isolated (67.02%) followed by Klebsiella
pneumoniae (14.5%) which was similar to the study
conducted in Kathmandu Medical College & Hospital and
Nepal medical college & Hospital in Kathmandu and in a
mul center study conducted in India.11,15,16 The organisms
were most resistant to Ampicillin( 46.43%) as shown in
Figure.2 which was similar to studies conducted by Russel
Kabir et al, Rijal et al and Thapa et al in Nepal.(3,5,6) In
contrast to our study, organisms were most sensi ve to
ciproﬂoxacin (63%) in a study conducted in Kathmandu

Urinary tract infec on is the most common bacterial
infec on seen in clinical prac ce. Escherichia coli remains
the most common pathogen causing UTI. Female pa ents in
reproduc ve age groups are more prone to develop UTI. The
bacteria isolated were most sensi ve to Imipenem &
amoxicillin clavulinic acid. However, the ﬁrst line an bio c
that the bacteria were most sensi ve remains cefotaxime.
Marked resistance has been observed with commonly
prescribed an bio cs like Ciproﬂoxacin and Norﬂoxacin.
Therefore, studies should be conducted rou nely to iden fy
the common bacteria causing UTI and formulate
appropriate an bio c policy.

RECOMMENDATIONS
Surveillance programs should be conducted regularly to
iden fy the prevalent organisms and their an bio c
sensi vity pa ern to formulate an bio c policy that can be
implemented for making proper guidelines regarding
empirical therapy.

LIMITATIONS OF THE STUDY
· Only aerobic bacteriological assessment was carried
out. Rou ne urine examina on was not included to
jus fy urine culture as it can be a prospec ve study in
itself.
· Extended Spectrum Beta Lactamase(ESBL) producing
bacteria were not iden ﬁed.
· Molecular iden ﬁca on of the isolates was not included
in the study to substan ate epidemiological rela onship.
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