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ABSTRACT
Objective: This study is conducted to determine frequency of E-Coli and its sensitivity to nitrofurantoin in patients with urinary
tract infection.

Material and Methods: The study was conducted at a tertiary care hospital of District Peshawar, i.e. Khyber Teaching Hospital
(KTH), after reviewed and approved by the Committee for Ethical Review of Research involving Human Subjects of KTH.
Non-random consecutive sampling technique was used for the collection of data and data collection was completed in 06
months’ time i.e. from 20th February to 19th August 2018. The survey was conducted as a descriptive cross-sectional study
using open Epi calculator, keeping confidence interval of 95%, sample size calculated is 148. Urine samples were collected
in sterile containers and was sent to laboratory for routine examination, culture and sensitivity. A colony 105 or more was
considered E Coli growth. Nitrofurantoin was used to check the sensitivity for organisms as per operational definition. All the
tests and examinations were carried out under the supervision of experienced medical specialist and microbiologist.

Results: In this study, 148 patients were studied. Average age was 41.86 years + 11.62SD. E coli was found in 91(61.5%) of
patients out of total 148 patients. Among UTI patients 78(85.7%) were sensitive to Nitrofurantoin.

Conclusion: High prevalence of drug-resistant urinary tract pathogens, particularly to Nitrofurantoin suggests cautious use of

antibiotic therapy for the treatment of UTI.
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INTRODUCTION

Urinary tract infection (UTI) is one of the most com-
mon bacterial illnesses in adults and is one of the most
common indications for antibiotics. UTIs are a common
cause of morbidity in women . The majority of cases in-
volve only the lower urinary tract and the most common
pathogen is Escherichia coli.

For uncomplicated infections, especially those
without signs of upper tract infection, empirical therapy
without culture and susceptibility analysis are recom-
mended. Resistance to amoxicillin has been established
for years and resistance to trimethoprim- sulfamethox-
azole (TMP-SMX) has emerged more recently with rates
of >20% in some areas . The Infectious Diseases Soci-
ety of America recommends that in regions where resis-
tance rates to TMP-SMX exceed 10% to 20%, TMP-SMX
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should not be used for empirical therapy . Fluoroquinolo-
nes, in particular ciprofloxacin, are used increasingly but
resistance to ciprofloxacin is also rising . Amoxycillin +
clavulanate may be an alternative in uncomplicated UTls
caused by multidrug-resistant isolates if susceptibility is
confirmed by laboratory findings. Nitrofurantoin, which
currently retains activity against most multidrug-resistant
strains may also be considered.A recent study reported
29.6% resistance to trimethoprim-sulfamethoxazole and
88.2% sensitivity to Fluoroquinolones particular ciproflox-
acin with 100% sensitivity to Nitrofurantoin . The frequency
of E- coli was observed in 56.42% of patients with 91.77%
sensitivity to nitrofurantoin with urinary tract infection. The
sensitivity of bacteria to antibiotics varies in relation to the
geographical region, due to frequent use and misuse .

The emergence of resistance and consequent re-
duced efficacy of antibiotics in the management of UTls
is indeed a serious public health problem. This is partic-
ularly important in the developing countries like Pakistan,
where apart from high level of poverty, ignorance and poor
hygienic practices and drugs of questionable quality are
often in circulation. The current study is designed in this
regard to find statistics about the efficacy of nitrofurantoin
for the treatment of UTlIs in our local population. UTI poses
significant financial stress and reduced quality of life due
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to non-availability sensitivity data. By finding individuals as
well as community local statistics of antibiotics sensitivi-
ty will help empiric therapy early in our local population.
Moreover, this study will help us gain knowledge about
the type of pathogens responsible for UTls. These results
will be projected to various health care institutions for im-
provements in the current treatment in order to decrease
the morbidity and mortality and better management of pa-
tients with UTls.

MATERIAL AND METHODS

This descriptive cross-sectional study was con-
ducted at a tertiary care hospital of District Peshawar, i.e.
Khyber Teaching Hospital (KTH), after being reviewed and
approved by the Committee for Ethical Review of Research
involving Human Subjects of KTH. Non-random consecu-
tive sampling technique was used for the collection of data
and data collection was completed in 06 months’ time i.e.
from 20th February to 19th August 2018.

The sample size calculated is 148, calculated by
using open Epi calculator, keeping confidence interval of
95%. The patients were recruited after obtaining a written
informed consent. Data was collected while respecting the
anonymity of the individual participants. Urine was collect-
ed in sterile containers and was sent to the laboratory for
routine examination, culture and sensitivity testing. A colo-
ny 105 or more was considered E Coli growth. Nitrofuran-
toin was used to check the sensitivity for organisms as per
operational definition. All the tests and examinations were
carried out under the supervision of experienced medical
specialist and microbiologist who had extensive experi-
ence in their respective fields i.e. a minimum of 5 years.
Patients of either gender or age 18-60 years admitted or
presenting to out-patient department during the days of
data collection fulfilling the criteria of UTI as defined in op-
eration definition were included. Out of them those who
had taken antibiotics in last 48 hours of presentation or
immunocompromised patients i.e. HIV, Diabetes Mellitus
and patients on Immunosuppressive drugs or their urine
culture showed mix bacterial growth were excluded from
the study. Exclusion criteria were strictly followed to con-
trol confounders and bias in the study results. For the
analysis of data SPSS version 23.0 was used. Frequen-
cies and percentages were calculated for categorical vari-
ables like gender, education status, residence and sensi-
tivity to nitrofurantoin. Mean + Standard Deviation were
computed for numerical variable like age and BMI. Effect
modifiers like age, gender, education status, BMI and res-
idence were dealt through stratification. Post stratification
Chi square test was applied keeping P value < 0.05 as
significant.

RESULTS

A total of 148 patients with culture proven UTI with
the age of 18-60 years were approached. There were 81
(54.73%) females and 67(45.27%) males. Male to female
ratio was 0.63:1. Patients’ age was divided in three cate-
gories, out of which majority presenting with culture prov-
en UTI were of age more than or equal to 45 years which

were 65(43.9%), 55(37.2%) were of age 31-45years and
28(18.9%) patients had age range less than or equal to
30 years. The study included age range 18 to 60 years.
Average age was 41.86 Years + 11.62SD. E coli was found
in 91(61.5%) of patients out of total 148. Among UTI pa-
tients,78(85.7%) were sensitive to nitrofurantoin. Majority
of our sample were having BMI less than 25kg/m2 while
54.1% of patients were literate having up to secondary
level education and 54.7% of patients belonged to urban
area of this locality. Stratification of sensitivity to nitrofuran-
toin showed that except for residence all the other factors
were insignificant.

Age wise distribution of resistance to nitrofuran-
toin showed that old age was more prone as compared
to younger age. The patients with age less than or equal
to 30 years had sensitivity of 57.1%, age group 31-45
years had 54.5% sensitivity and patients with 45-60 years
of age had 50.8% sensitivity in patients with UTI. Gender
wise distribution of sensitivity showed that gender had no
significant impact. There was 9.5% sensitivity in male and
9.4% in female patients.

Table 1: Age Wise Distribution of the Patients (N=148)

Frequency Percent Mean + SD
<= 30.00 28 18.9 41.86+
11.62
31.00 - 45.00 55 37.2
46.00+ 65 43.9
Total 148 100.0

Table 2: E Coli and Antibiotic Sensitivity Distribution (N=148)

Sensitivity to Nitro- E-Coli Total
furantoin Yes No
Yes Count 78 1 79
% within 85.7% 1.8% 53.4%
E-Coli
% of Total 52.7% 7% 53.4%
No Count 13 56 69
% within 14.3% 98.2% 46.6%
E-Coli
% of Total 8.8% 37.8% 46.6%
Total Count 91 57 148
% within 100.0% 100.0% 100.0%
E-Coli
% of Total 61.5% 38.5% 100.0%

Table 3: BMI, Educational status and Residence (N=148)

Count | Table N %
BMI <25 104 70.3%
>=25 44 29.7%
Educational Status llliterate 37 25.0%
Up to Secondary 80 54.1%
Intermediate 31 20.9%
above
Residence Rural 67 45.3%
Urban 81 54.7%
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Table 4: Stratification of Sensitivity to Nitrofurantoin

Gender

Sensitivity to P-value
Nitrofurantoin
Yes No
Gender Male 33 34 0.360
49.3% | 50.7%
Female 46 35
56.8% | 43.2%
BMI <25 56 48 0.861
53.8% | 46.2%
>=25 23 21
52.3% | 47.7%
Educational llliterate 18 19 0.727
Status 48.6% | 51.4%
Up to 45 35
Secondary  ['5609, | 43.8%
Intermediate 16 15
above 51.6% | 48.4%
Residence Rural 52 15 0.000
77.6% | 22.4%
Urban 27 54
33.3% | 66.7%
age (in years) | 30.00-18.00 16 12 0.832
57.1% | 42.9%
45.00 - 31.00 30 25
54.5% | 45.5%
60.00 - 46.00 33 32
50.8% | 49.2%
100
80
260
407 67 54?713%
45.27%
20
0
Male Female

Fig 1: Gender Wise Distribution of the Patients
(N=148)

DISCUSSION

Uncomplicated urinary tract infections (UTIs) are
usually diagnosed in previously healthy women with no
underlying disease or anatomical anomalies, whereas
complicated UTls refer to patients with co-morbidities, an-
atomical anomalies, and catheter-associated or hospital
acquired infections . UTls are a global financial burden
and the emergence of resistance in uncomplicated and
complicated uropathogens is of great concern . Esche-
richia coli (E. coli) is the most common uropathogen in
both uncomplicated and complicated UTls.16 There is a
wide spectrum of pathogens causing complicated UTls
including E. coli, Klebsiella,Pseudomonas, Enterobacter,
Enterococcus and Candida species .

Guidelines recommend a short course of tri-
methoprim-sulfamethoxazole (TMP-SMX) for the empiric
treatment of uncomplicated UTls if resistance is less than
20% . In South Africa, TMP-SMX is widely used for UTI
prophylaxis and treatment and for Pneumocystis jirovecii
prophylaxis in immunocompromised patients which has
led to increased bacterial resistance . In a setting where
more than 20% of E. coli cultures are resistant to TMP-
SMX, guidelines recommend ciprofloxacin, nitrofurantoin
or Fosfomycin . Nitrofurantoin is an effective urinary tract
antiseptic that is not used for other kind of infections. It
does not affect antibiotic use in any other infection and it
has a resistance rate of less than 20% in this study. There-
fore it should be used as first-choice treatment in uncom-
plicated UTls in this hospital.

A very high rate of culture-negative urine samples
was received at the laboratory. This might imply that sam-
ples are sent for culture inappropriately. Routine urine cul-
ture is not necessary . Cost effectiveness can be achieved
by only sending cultures from patients with both symp-
toms of UTIl and abnormality on urine dipstick. The dip-
stick strategy is most likely to be cost-effective. This crite-
rion will also help to limit the unnecessary use of empiric
antibiotics. TMP-SMX and amoxicillin are of no use in this
population with UTlIs. Nitrofurantoin should be the empiric
choice for uncomplicated UTls.

E. coli showed the highest sensitivity to nitrofu-
rantoin in the current study, which are in line with those
of previous studies in Saudi Arabia and other countries
21, These data further support recommendations made
in previous studies, in which, nitrofurantoin may be more
effective than co-trimoxazole or amoxicillin in the empiric
treatment of UTls.

For nitrofurantoin, the prevalence of resistant iso-
lates were higher among elderly patients. This match the
results observed in earlier studies that found ciprofloxa-
cin resistance was highest among patients older than 65
years (7.1%). However, nitrofurantoin resistance pattern in
our study is contrary to that described by Sham’s study, in
which resistance to nitrofurantoin was constant irrespec-
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tive of patient’s age .

Antibiotic abuse and practicing incomplete antibi-
otic regimen has considerably promoted the multidrug re-
sistant bacteria . Our study showed that E. coli had lower
resistance for less commonly used drugs like imipenem,
meropenem, amikacin and nitrofurantoin. This finding is
supported by the study of Sharmin S which reported a
good sensitivity for imipenem, ceftazidime and amikacin
against UTl-isolates of E. coli in Bangladesh . Encarnacion
A R also reported sensitivity of the UTl-isolates of E. coli
for amikacin in Philippines. Although E. coli exhibits high
sensitivity to nitrofurantoin, this antibiotic is not suggest-
ed for cases with serious upper urinary tract infections or
systemic involvement. In the present study, sensitivity of
E. coli to nitrofurantoin was less than that reported in other
surveys performed in Iran and other parts of the world . In
this regard, in a previous study by Ghorbani A E. coli was
more susceptible to ciprofloxacin, amikacin, and nitrofu-
rantoin . Comparison of the present findings with previous
research showed that the prevalence of gentamicin and
cephalothin resistance of E. coli isolates were much lower
in our study as compared to the research by Khoshbakht
R in Shiraz, Iran .

Our study revealed high rates of prior antibiotic
use for UTls and other unrelated infections such as upper
respiratory tract infections. These prior antibiotics might
have played a role in the current resistance profiles.

A meta-analysis showed that antibiotic use in pri-
mary care for respiratory or urinary infections leads to se-
lection of resistance to that antibiotic and that this would
lead to increased population carriage of resistant organ-
isms and increased use of second-line antibiotics. It was
also reported that infection with organisms with resistance
after prior antibiotic use was greatest in the month immedi-
ately after treatment but could persist for up to 12 months .

A single centre cohort is the main limitation of this
study. Multicentre randomized large trials are needed to
generalize these study findings.

CONCLUSION

Increased resistance of urinary tract E. coli isolates
to nitrofurantoin was demonstrated, suggesting re-evalua-
tion of empirical therapy for the treatment of UTIs. Periodic
monitoring of antimicrobial susceptibility both in the com-
munity and hospital settings is recommended.
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