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Abstract
Introduction: Urinary tract infections (UTIs) are one of the most frequent infections encountered by doctors. It can
be a significant source of morbidity for some patients. Microbes are growing resistant to commonly prescribed
antimicrobials and UTIs are becoming more difficult to treat day by day. The study aimed to investigate the
common uropathogens encountered in our geographical region and to study their antibacterial susceptibility
patterns.
Material and Methods: It was a retrospective descriptive study carried out in the Armed Forces Institute of
Urology, in collaboration with the Armed Forces Institute of Pathology, Rawalpindi, Pakistan, during the year
2019. Positive reports for urine culture and sensitivity performed during the last two years were studied to
document various isolates and their antimicrobial sensitivity.
Results: A total of 3191 positive urine cultures in the last two years (2017-2019) were studied. Escherichia coli
(66%), followed by Klebsiella Pneumonia (12%) were the most frequently encountered organisms. Overall
resistance to Ciprofloxacin was 66%, Cotrimoxazole was 62%, Gentamycin was 40%, Fosfomycin (9.5%) followed
by Meropenem (28%) and Nitrofurantoin (35%) were the most sensitive antibiotics.
Conclusion: Gram-negative bacilli are the predominant organisms responsible for urinary tract infections. These
uropathogens show significant resistance to routinely used antibiotics. Fosfomycin and Nitrofurantoin are
suitable oral anti-bacterials for patients with UTI, whereas Meropenem is suitable if an injectable therapy is
required. Our study may act as a guide for the choice of empiric antibiotics based on local resistant patterns.
Keywords: Uropathogens; antibiotics; urine; culture; sensitivity.
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Introduction

Urinary tract infection (UTI) is one of the most
commonly found diseases in medical practice today,
with a significant proportion of the patient population
found in almost all age groups.! It is also emerging as
one of the most common nosocomial infection, sharing
a burden of up to 40% of all nosocomial infections.? It
is also responsible for 1.2% and 0.6% of all office visits
by females and males respectively.® UTI is an
inflammatory process involving the urothelium due to
bacterial invasion and usually comprises bacteriuria
and pyuria.* The criteria to label urinary tract infection
is the existence of >105 bacteria/ml of urine in a
midstream ‘clean catch’ urine specimen or from urine
directly collected from a catheter.5 Bacteria may enter
the urinary tract through the ascending,
hematogenous, or lymphatic routes. The major
reservoir for bacterial entry into the urinary tract is the
bowel via passage through the urethra into the
bladder.®” On the other hand, the hematogenous
pathway is an uncommon route of kidney infection in
normal individuals. Some unusual cases like severe
bowel infection or retroperitoneal abscesses may cause
the direct spread of bacteria from adjacent organs via
the lymphatic route.?

The best strategy to treat UTIs is by using empirical
antibiotic therapy, the selection of antimicrobial agents
should be based on the most likely pathogen involved,
and its expected resistance pattern in a specific area.’
Worldwide, many common bacteria including E.coli
are becoming more prone to antimicrobial resistance.?
Such resistance has also affected the sensitivity of
uropathogens to antimicrobials owing to their
excessive use. The knowledge and awareness of
doctors regarding the prevalence and antimicrobial
resistance of uropathogens is the need of the hour.” As
common organisms are becoming more and more
resistant to the routinely prescribed antibiotics, it is
very important to address the prescribing habits of
doctors of this era. It is becoming harder to treat
infections with every passing day, and this may
eventually lead to therapeutic dead ends.2

The purpose of this study is to register commonly
encountered  uropathogens along with their
antimicrobial sensitivities. This information will not
only help doctors understand the sensitivity pattern of
common antimicrobials prescribed to treat urinary
tract infections but also help improve the empirical
treatment of patients.

Materials and Methods

All 3191, midstream ‘clean catch’ or catheter
specimens with positive cultures during the study
period were included in the study. The specimens
were collected in sterilized wide mouth, leak-proof
plastic containers of 20 ml capacity. Specimens were
processed in the Microbiology Lab as soon as possible.
The urine samples were inoculated on culture plates
by a semi-quantitative method of urine analysis
whereby, a fixed quantity of 0.2 microliters of urine
from each specimen was applied on culture media.
The culture media used were CLED agar (Cysteine,
Lactose, Electrolyte Deficient) and Blood agar. The
culture plates were incubated aerobically at 37°C for a
minimum of 18 hours and a maximum of 48 hours.
Culture plates were examined for growth after 18
hours of incubation. Positive cultures have proceeded
for identification and negative cultures were re
incubated to be examined again after 48 hours before
reporting as No Growth. Those Cultures were taken
positive which yielded growth equal to or greater than
20 CFU (Colony forming units) of a single isolate
whereas, cultures vyielding Mixed growth were
disregarded. The isolates were identified using
biochemical methods and API (analytical profile
index) strips. Antibiotic Sensitivity was done by Disc
Diffusion Method wusing Mueller Hinton agar
supplemented with 5% sheep blood. Zone diameters
were interpreted after 18 hours of incubation at 37*C
according to CLSI (Clinical Laboratory Standard
Institute) guidelines. Where necessary identification
and sensitivity were confirmed by using an automated
system VITEK 2 Version 8.101.

Results

Positive urine culture and sensitivity reports of 3191
urine samples submitted to the laboratory of Armed
Forces Institute of Pathology, Rawalpindi in two years
(July 2017-June 2019) were studied retrospectively.
Most common isolate was E.coli (66.3%) followed by
Klebsiella (11.5%). Isolates are listed in Table 1.
Currently, seven antibiotics are tested in routine use to
determine the sensitivity of common uropathogens.
Fosfomycin  followed by  Meropenem  and
Nitrofurantoin were the most effective antibiotics
(Table 2).
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Table 1: Microorganisms isolated from patients with UTI’s

Organism Positive Cultures Percentage
Escherichia coli 2116 66
Klebsiella pneumonia 369 12
Enterococcus species 285 9
Pseudomonas aeruginosa 197 6
Enterobacter species 113 4
Proteus species 111 3
Table 2: Antibiotic resistance of microorganisms isolated (%)
Antibiotic Escherichia  Klebsiella Enterococcus Pseudomonas Enterobacter Proteus
coli pneumoniae aeruginosa
Ciprofloxacin | 76 64 79 75 53 51
Nitrofurantoin | 9 57 25 NT 50 NT
Fosfomycin 3 16 7 NT 12 NT
Ceftriaxone 69 63 NT IR 57 53
Meropenem 12 33 NT 60 28 9
Gentamycin 34 36 NT 53 32 46
Cotrimoxazole | 67 57 NT IR 47 78
NT - Not tested IR - Intrinsically resistant
Discussion susceptibility with ceftriaxone (71.4%), cefepime

Our study aimed to determine the most commonly
encountered uropathogens in clinical practice along
with their antibiotic susceptibilities. To ensure early
and effective treatment of the infection, recent updates
on antibiotic resistance patterns is important for timely
modification of drug of choice for empirical therapy.’®
Even though the uropathogens remain the same over
time but they have developed increasing levels of
resistance to easily available and less expensive
antibiotics.

Gram-negative uropathogens have shown higher
isolation rates (>90%) than gram-positive organisms
(<10%) in many studies. E. coli is still considered the
main uropathogen that causes UTIs while the
prevalence of K. pneumonia and Enterococcus spp.
has increased over the years.4151® Our data also
revealed that gram-negative organisms like E. coli are
still the most frequently isolated uropathogen (66%)
followed by Klebsiella pneumoniae (12%). The high
incidence of E. coli is mainly due to the fact that it is a
part of the normal flora of the bowel and infection is
mostly via fecal route accompanied by poor hygiene.
A study conducted by Chiu et al'® in Taiwan in 2016
showed Escherichia coli to be the most commonly
isolated organism (54.5%), followed by Klebsiella
pneumonia (13.1%), a finding concurrent with our
study. The study showed the highest rate of antibiotic

(94.5%), amikacin (97.5%), and gentamycin (76.1%).
On the other hand, our study showed the highest
resistance rates to Ciprofloxacin (66%), Cotrimoxazole
(62%), Ceftriaxone (61%), and Gentamycin (40%). The
development of antibiotic resistance in a specific
geographical area is highly dependent on antibiotic
prescription habits. Another study conducted by Naz
et al'” in 2018 in Lahore, Pakistan showed the highest
isolation rates of Escherichia coli (60.5%) and
Klebsiella pneumonia (26.3%). This study was
conducted in the paediatric population but still
showed similar findings to our study which was
conducted in the adult population.

Another study carried out by Setu et al'® in Dhaka,
Bangladesh in 2015 showed the highest isolation rates
of Escherichia coli and Klebsiella pneumonia in gram-
negative species and S. aureus in gram-positive
species. The highest levels of antibiotic resistance were
found to Amoxicillin (77%), Nalidixic acid (63%), and
Ceftriaxone (56%). Our study also revealed similar
findings for antibiotic resistance to ceftriaxone. In
another study carried out in the southwest of Iran in
2012 by Valavi et al'®, similar findings were revealed
as our study with Escherichia coli (84%) and Klebsiella
pneumonia (10.1%) the most frequently isolated
pathogens. Nitrofurantoin emerged as the most
effective antibiotic in this study; a finding concurrent
to our study. Nitrofurantoin has demonstrated
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significant efficacy in many studies in the past. It has
emerged as a good therapeutic option for
uncomplicated cystitis in the United States and in
some southern European countries,  where
fluoroquinolones and co-trimoxazole isolates from
urine have shown high resistance rates.2

Another study carried out by Obiofu et al?! in Nigeria
in 2018, differed from our study as Staphylococcus
aureus (47.2%) was the predominant isolate, followed
by E.coli (20.2%) and Klebsiella (15.7%). The study
showed the highest susceptibility rate of gram-
negative organisms to Nitrofurantoin. Variation in
isolated organisms might be due to the difference in
the geographical distribution of the pathogens. Our
results were further supported by a study carried out
by Mitiku et al?2 in Ethiopia in 2017 where E.coli
emerged as the predominant gram-negative
uropathogen (55%), followed by Klebsiella spp (16.3%)
and Proteus species (12.2%). This study showed
Nitrofurantoin (100%) and Ciprofloxacin (92%) as the
most effective antibiotics for E.coli. Nitrofurantoin also
proved to be effective for E.coli in our study (91%). On
the contrary, Ciprofloxacin did not show considerable
efficacy (24%) in our study. In another study
conducted by Lakshminarayana et al? in India in 2015,
the most common isolate was E.coli (66.5%) followed
by Klebsiella Pneumoniae (14.3%). Similar to our
study, Meropenem and Nitrofurantoin were amongst
the most sensitive antibiotics in this study.

Other antibiotics did not show significant sensitivity
rates thus limiting their use as empirical therapy. It
was interesting to note that the once frequently
prescribed Quinolones and Ceftriaxone have now
developed a significant level of resistance. Increasing
levels of resistance can be due to poor sterilization

techniques and disinfection practices and not
following  appropriate WHO  guidelines for
implementation of the antibiotic remedy. The

similarities and differences in the distribution of
uropathogens may exist due to difference in
environmental conditions and host factors, healthcare
awareness, socioeconomic standards, and hygiene
practices in each country?* Recently, fosfomycin has
also proven to be beneficial for the treatment of
infections with multidrug-resistant uropathogens; a
finding also supported by our study.?

Our study has certain limitations. Firstly, it was a
single centre study, further multi-centric studies are
required to assess the resistance patterns of various
antibiotics in our setup. Secondly, we did not perform
phenotypic testing nor genotypic testing of bacterial
enzymes as a cause of antibiotic resistance. Thirdly, we

did not include the distribution of patients based on
the source of infection like nosocomial, community-
acquired, or catheter-associated to further categorize
the uropathogens involved.

Conclusion

Urinary tract infections are considered to be one of the
most common infections encountered by humans. The
most frequent uropathogens are gram-negative bacilli
which demonstrate significant resistance to routinely
prescribed antibiotics. The choice of antimicrobial
therapy is directed by the knowledge of antibiotic
sensitivity till the arrival of culture and sensitivity
reports. Fosfomycin, Nitrofurantoin, and Meropenem
are suitable options for empirical therapy as they have
the least resistance.

Management of urinary tract infections may improve
by continued surveillance of antibiotic resistance and
antibiotic prescription patterns of doctors and
evolving antibiotic guidelines for urinary tract
infections to slow down the fast-developing resistant
patterns in our geographical area.
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