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ABSTRACT

Background: The study aimed to identify the types of bacteria isolated from the urine of
patients with urinary tract infections focusing on the resistant isolates then comparing the results
with the types of antibiotics misused by those patients in order to suggest some measures to
mitigate the increasing rates of antibiotic resistance. Material and Methods: Urine samples
were collected from patients aged from 10 to 60 years old who visited Al-Jomhory Hospital in
Mosul City/Nineveh Governorate during a period between February and May 2021. Bacterial
culture, identification, and antimicrobial susceptibility testing against different antibiotics were
performed by Kirby Bauer's disc diffusion method and the results were compared with patient
medical history of antibiotic use without consulting a physician. Results: Overall, 7 different
bacterial pathogens were identified, 5 gram-negative and 2 gram-positive bacteria. The majority
of bacterial pathogens isolated was Escherichia coli 37.6%, followed by Klebsiella spp. 35.5%.
It is worth noting that the most effective drug was quinolone (P< 0.05) on bacterial species with
least effective was penicillins worrisome results was the isolation of a high percentage of
Pseudomonas aeruginosa, that was resistant to all antibiotics used in this research, by contrast, a
high percentage of Enterococcus faecalis was sensitive to those antibiotics. Conclusion: The
study revealed that a higher percentage of resistant bacteria were isolated in patients with a
medical history of antibiotics misuse which might change drug prescribtion line in a hospitalized
patients with bacterial infections.
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4l gl) lliall pun o (o2 Ay g sSaal) da glBall 9 o 4y gaad) Culaliaall aladini) Belu) il

dadal)
o S ae A sl i) gl (oam pe O e A g mall LSl o) 5l e Ca el ) Al )al) b ccilaay)
s 7 B el oV 8 (e Laladial eluy Sl 4 gaad) Claliaal g1 gl i) 4 jle o3 dasliall <Y 3al)
O el (e J sl e aan a3 2@k g ) gall A ol Cilaliaal) da gl (e By iall ¥ el ol Cile) )
G La sl DA (5 i Adalaa / Jom sall Aide B (5 sean) Giina |5 )13 Galll Gle 60 () 10 G0 ot Jlee )i
Adlisall 4y ) Clabiaal) Jlesialy duluall il g s ledle apaill s LSl ) ) dee a3 2021 sles il i
3Ll 50 4y adl Claliadl) aladinl (g pall odall & Ul il o) 8y )5l (xS (e B i 48 )k daul 5
Gl Aun gl 25 pload) Al LS 5 ¢ ddline 3 0 Gl el Glisse 7 paad o ¢ ale JSG i) cuall

44


mailto:pharm.maymona@uomosul.edu.iq

Irq J Pharm

Vol.18, No.1, 2021

a3 ZKlebsiella spp. 35.5 Leali « 737.6 4y Escherichia coli & 4 s jaall & 56K (ial a1 il lle
Lo Aulels J8Y) culS cililosall 5 45,30 £1 99 e (P< 0.05) ddled 43501 ST S o 1 &l Jlae o 15 LaY)
Aaadinuall 4 guall Clabiaal) aueald daglie il Al Pseudomonas aeruginosa ¢ adle aws Jje s ks L8
Glabiaal) el dulua culS Enterococcus faecalis ox adle 4w i ¢ &l e (il Je o Sl s
O b Gl aal Gl (a sall e e A e slaall Ly il (e Adle da Of Al al) Caaa ol ALLDIAN 4 gl

A8 5930 e sy (pdll el 82 90Y) Caia gt a8 Lae & gl Claliaall aladia ¢ gus

A sl Sl il ¢ A gaad) clabinal) e slia ¢ Ay HSall (ol eV Cline sAaaliial) cilals))

Introduction

ince the discovery of penicillin in

1928, antibiotics are used clinically

and have influential means in fighting
bacterial infections, but this did not last long
due to the emergence of bacterial resistance
! In fact, the resistance is spreading rapidly
around the world, compromising the
effectiveness of antibiotics and affecting the
health of millions of people 2. In 2015, the
World Health Organization launched a
global campaign called "World Antibiotic
Awareness Week" to raise awareness of the
dangers of antibiotic misuse and of how
these antibiotics are used, emphasizing the
importance of prescribing them by doctors 3.
Scientists claimed that improper antibiotic
usage, such as dispensing antibiotics without
a prescription or failing to follow the
treatment protocol, caused a decline in
efficacy of antibiotics with development of
bacterial resistance 2. Generally antibiotics
are used for Kkilling or preventing the
reproduction of pathogens, however their
overuse or abuse, as well as insufficient
manufacturing of a new pharmaceutical
generations, has become a catastrophic crisis
worldwide due to the emergence of a
microbial resistance as well as loss of their
antibacterial benefit in the recent years 2.
Bacteria are the most common cause of UTI,
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sometimes fungi and viruses could be
involved especially among
immunecompromized patients ®. Each
bacterium has resistance to an antibiotic
class according to its structure and
composition, Whatever the source of
resistance, these properties are present in
many bacteria in nature *.

Urinary tract infections caused
clinical and societal consequences for the
patients, but  their bacteriological
characteristics vary with different factors.
Urine culture is still considered as the main
criterion for urinalysis; which usually
provide an accurate diagnosis °. The
invasion of the urinary tract tissue with a
foreign microorganisms in usually referred
to as urinary tract infection (UTI), the
infection could be asymptomatic, mild
symptomatic or developed into a
complicated infection ©.

In developing countries, infections
are the leading cause of death. This is
primarily due to the emergence of newer
infectious species, in addition to the
emergence of antimicrobial resistance.
Bacteria have become smarter over time,
together with the overuse of antibiotics have
resulted in  bacterial resistance to
antimicrobial agents, and this has been
identified as a major issue in the treatment
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of microbial infections ‘. Examples of
bacterial biochemical resistance mechanisms
include antibiotic  inactivation, target
modification, altered permeability, as well
as metabolic pathway 8. Thus laboratory
examinations are performed to choose the
desired antibiotic, in addition to clinical
examination  regarding  patient's  age,
tolerance, and immune system status &.
Indeed, the World Health Organization
(WHO) has predicted that by 2050, will
result in the deaths of 10,000,000 people per
year due to the development of bacterial
resistance to commercially available
antibiotics °.

Antibiotics use by patients in self-
medication without clinical prescription is
considered the major risk factor for
developing antibiotic resistance, which is a
common. In addition, most patients do not
finish the entire course of antibiotics
prescribed whenever they improvment.On
the other hand, the use of antibiotics for
viral infections diseases would also increase
antibiotic resistance rates °. Thus, this study
is important for clinicians to prescribe
optimum antibiotics against the isolated
bacteria, as well as avoide overprescribing
unnecessary antibiotics without special
need. Such data could also assist authorities
to regulate certain policies for an antibiotic
prescription.

Therefore, this research primarily
aimed to identify the types of bacteria
isolated from the urine of patients with
urinary tract infections focusing on the
resistant isolates then comparing the results
with the types of antibiotics misused by
those patients in order to suggest some
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measures to mitigate the increasing rates of
antibiotic resistance.

Material and methods
Bacterial isolates

In this cross section study, we
focused on bacterial isolated from patients
suffering from urinary tract infections
(UTIs). A total of 270 non-repeat clinical
urine samples were collected from inpatient
and outpatient, with or without clinical
symptoms, at Al-Jomhory Hospital in Mosul
City/ Nineveh Governorate during the
period from February 2021 to May 2021.
Samples were collected with clear
instructions to the participants to collect the
midstream urine after vulva swabbing with
clean water. This technique is used for
sampling purposes. Voluntary consent was
obtained from patients to participate in the
study. Clean catch urine specimens were
collected from each of the 270 study patients
aged between 10-60 years, the sample was
transferred to the Microbiology Laboratory
at the College of Pharmacy / University of
Mosul within one hour of collection.
Processing of the specimen was done under
set standards for obtaining best results. Each
sample was subjected to urine microscopy,
culture, set of standard biochemical and
microbiological tests, and sensitivity tests, to
determine the microorganisms involved and
their antibiotics sensitivity pattern 10.
Isolates were kept in semisolid Trypticase
soy broth stock and stored at 4°C until
further use. As well as the information
regarding the names of the antibiotics used
by patient and the frequency of usage were
collected in the form of questionnaires,
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interviews or from previous prescriptions
that the patient reused it without obtaining
the doctor’s approval to repeat its use. All
results have been collected as database for
further analysis.

Antibiotic susceptibility testing

Susceptibility testing was performed
by disc diffusion method using antimicrobial
reagents that diffuse into the medium,
inhibiting the microorganism replication on
the surface of a solid medium. Disks are a
commercially available for the routinely
used antibiotics. The National Committee
for Clinical Laboratory Standards (NCCLS)
methods and criteria were used for
evaluation and determination of the
antibiotic  susceptibility test by using
ordinary  described  antibiotics  discs
(Maxicare Medical Laboratory, Lagos,
riNigea) %M. The standardized disc
diffusion method was adopted to evaluate
the effect of different types of antibiotics on
different bacteria isolated before. Briefly, all
bacteria isolated from 270 urine samples
were subculture on nutrient agar and
incubated aerobically at 37°C for 24 h, the
inoculum was prepared at a concentration of
108 CFU/ml by picking 3-5 colonies of each
isolated bacteria into 3-5 ml Muller-Hinton
broth, adjust the turbidity of a bacterial
suspension to 0.5 MacFarland standard
visually, fresh  bacteria was wiped
homogeneously on the surface of Muller-
Hinton agar using sterile swab under aseptic
conditions, Allow 5-10 minutes for the agar
to dry, allowing the bacteria to establish
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themselves on the media, then place the
appropriate commercially available
antibiotic discs on the inoculated agar plate
then incubated at 37°C for 24h. The
following antibiotic discs were tested,
Amoxicillin + Clavulanic acid, Penicillin,
Cefotaxime, Ceftriaxone, Amikacin,
Gentamycin, Ciprofloxacin, Nalidixic acid,
Imipenem, and Meropenem. Areas of
inhibition were measured around each disc.
The experiment was conducted in triplicate
to calculate the mean area diameter for each
antibiotic  disc and the antibiotic
susceptibility against bacteria was estimated
by applying the zone size interpretation
chart to evaluate bacteria sensitivity on the
selected antibiotics.

People who misuse antibiotics were
identified in three ways: they either repeat
the wuse of old prescriptions without
consulting a doctor, or they buy antibiotics
without a prescription, which is a common
practice in self-treatment, and finally, the
majority of people do not complete the full
course of prescribed antibiotics.

Ethical consideration

All  ethical considerations and
obligations were duly addressed, the study

was conducted after approval of the
University Committee for Ethics of Medical
Researches and the approval of the

Scientific and Ethical Research Committee
at the Nineveh Health Department. Before
collecting data, participants provided written
informed consent. They were given the
option of refusing the participation in the
study and parental consent was obtained for
minor children. All data obtained from
participants were coded with confidence.
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Participants who were positive for bacterial
test, were informed by the physcian and they
started receiving appropriate treatment.

Statistical analysis

All experiments have been performed three
times in the present research. Data analysis
was performed wusing SPSS statistic
package(version 19) of the means,
percentages, and chi-square analysis were
used for data group analysis. All differences
were statistically considered significant at
P<0.05.

Results

Clinical urine samples of 270
persons age group (10-60 years) of both

sexes were analyzed for culture and
sensitivity ~ testing of, 174 females
(64.4%)and 96 males (35.6%) were

processed. A total of 170 patients (62.96%)
had at least one bacterial pathogen, eight of
which (2.96%) had polymicrobial pathogen
and 100 (37.03%) cases with no bacterial
pathogens isolated, thus culture positivity
62.96%. In our study, there was a higher
prevalence of urinary infections among
females, 92 (54.12%) and 78 (45.88%) males
were infected. The highest level was
between 21-30 years of people followed by
those aged 31-40. This means that the large
incidence of infection was in the period
between 20-40 years as summarized in
table-1.

Table (1): Distribution of urinary tract infections according to age and gender.

g'?c?lfp Infected patients(%)

Years Males Females Total
20-Oct 7 (4.12%) 6 (3.53%) | 13 (7.65%)
21-30 20 (11.76%) | 31 (18.24%) | 51 (30%)
31-40 24 (14.12%) 26 (15.29%) | 50 (29.41%)
41-50 18 (10.59%) | 22 (12.94%) | 40 (23.53%)
51-60 9 (5.29%) 7 (4.12%) | 16 (9.41%)
Total 78 (45.88%) 92 (54.12%) | 170 (100%)

Microbiological profile of our

research show that seven different bacterial
pathogens were isolated, five (71%) gram-
negative and two (29%) gram-positive
bacteria. It was worth noting that more than
one type of bacteria was isolated from 8
people, bringing the number of isolated
samples to 186. It was demonstrated that E.

coli

accounted for

the most common
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organism followed by Klebsiella spp.
accounted the 2nd most common organism,

then Acinetobacter spp. (7.53%),
Enterococcus faecalis (6.45%),
Pseudomonas spp. and Staph. aureus
(5.38%) with  the least isolated

microorganism was Neisseria gonorrhea
(2.15%) as represented in figure-1
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Figure (1): Distribution of bacteria among clinical isolates.

In our study group, females were
predominantly-infected 92  versus 78
infected males, the predominant age of
infection was between 20-30 years. The
most common bacteria isolated from

patients' urine was E. coli and Klebsiella
spp. 20.43% and 19.35% respectively, while
the least common was Neisseria gonorrhea
1.075% as presented in table-2.

Table (2): percentage of bacterial distribution among patients according to sex and age.

Age | E. coli Klebsiella | Acinetobacter Enteroco_ccus Pseudomonas | Staph. Neisseria
spp. spp. faecalis spp. aureus | gonorrhea | Total
M F M F M F M F M F M F M F
10-20 0 1.075 | 3.226 | 1.075 1.075 0 0 1.075 0 0 0 0 0 0 7.527
21-30 | 6.452 | 8.602 | 3.226 | 6.452 0 0 1.075 3.226 1.075 0 0 0 0 0 30.11
31-40 | 5.376 | 4.301 | 7.527 | 6.452 0 0 0 0 0 0 0 3.226 | 1.075 | 1.075 29.03
41-50 | 2.151 | 4.301 | 1.075 | 3.226 3.226 3.226 0 0 2.151 2.151 2.151 0 0 0 23.66
51-60 | 3.226 | 2.15 | 1.075 | 2.151 0 0 1.075 0 0 0 0 0 0 0 9.678
SUM 17.2 | 20.43 | 16.13 | 19.35 4.301 3.226 2.151 4.301 3.226 2.151 2.151 | 3.226 | 1.075 | 1.075 100
In this research, we noticed a very respectively, while the lowest percentage
large percentage of people misuse (1%) was carbapenem as represented in
antibiotics, especially penicillins, figure-2.
cephalosporins  (39.9% and  35.9%)
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Figure(2): Percentage of antibiotic misuse among patients

The standardized disc diffusion
method was adopted to evaluate the effect of
different types of antibiotics on different

bacteria isolated before. Two antibiotics
were used to represent their group as
summarized in table-3.

Table (3): List of antibiotics used in disc diffusion method for representing their groups.

antibiotic G concentration L concentration
groups antibiotic disc (ug/ disc) antibiotic disc (ug/ disc)
Amoxicillin +
penicillins Clavulanic acid 30 Penicillin (P) 10
(AMC)
cephalosporine Cefotaxime (CTX) 30 Ceftriaxone (CRO) 30
aminoglycosides Amikacin (AK) 30 Gentamycin ( CN) 10
quinolone Ciprofloxacin (CIP) 5 Nalidixic acid(NA) 30
carbapenem Imipenem (IPE) 10 Meropenem (MEM) 10
The antimicrobial  susceptibility and pseudomonas aeroginosa show high

pattern of the different bacterial isolates to
different antimicrobials is shown in Table-4.
Drug sensitivity patterns reveal that gram-
positive bacteria have a higher sensitivity
pattern than gram-negative bacteria. Isolated
E. coli, Klebsiella spp., Acinetobacter spp.,
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resistance against penicillins, cephalosporine
respectively, on the other hand, all isolated
bacteria except pseudomonas aeroginosa
show sensitivity to aminoglycosides and
quinolone.
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clinically isolated bacterial pathogens.

Antibiotics Groups
Bacteria Isolated penicillins cephalosporine aminoglycosides quinolone carbapenem
R s R S R s R s R s

E. Coli 9149 | 85 | 7385 26.15 36.92 63.08 11.86 88.14 30.72 69.28
Klebsiella spp. 9356 | 644 | 8153 18.47 50.058 | 49.942 20.15 79.85 57.26 42.74
Acinetobacter 97.14 | 286 | 8587 14.13 72.43 27.67 13.31 86.69 14.61 85.39
E”}Z’;’c‘;‘ii‘;‘:“s 4724 | 5276 | 29.46 70.54 12 88 4 96 1177 88.23
p;i‘:ggmg;‘:s 61.54 | 38.46 | 8333 16.67 53.12 46.88 66.88 33.12 60.94 39.06
Staph aureus 67.74 32.26 28.6 71.4 32.26 67.74 16.47 83.53 8.33 91.67

chi-square 157.1019 | 548 | 131.0451 | 23.12245 | 65.53165 | 84.28155 | 19.90909 | 132.5168 | 95.73239 | 74.35135

R: resistance, S: sensitive

It is worth noting that the significant best
effective drug was quinolone at P< 0.05 and
penicillins  were the least effective.
Quinolone and carbapenem showed a
significant P< 0.05 highest inhibitory effect
on the diagnosed bacterial species,
compared to the rest of the antibiotics used
except for pseudomonas aeroginosa that
showed resistance to all antibiotics used in
this research. They were regarded as the

most common sensitive drugs for E. coli,
Klebsiella  spp.  Acinetobacter  spp.,
Enterococcus faecalis, and staph. aureus.
What was worrisome was that a high
percentage of Pseudomonas aeruginosa
showed resistance to all antibiotics used, on
the other hand, a higher percentage of
Enterococcus faecalis were sensitive to the
same antibiotics used as shown in figure-3.
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B Acinetobacter
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©
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Figure (3): Overall Antimicrobial susceptibility pattern of the isolated bacterial pathogens. A:
bacterial resistance to antibiotics, B: bacterial sensitivity to antibiotics.

Discussion

The exceptional conditions in Iraq
over the last four decades significantly
affected the absence of exact studies that
evaluate the extent of antibiotic abuse and
the prevalence of antibiotic-resistant bacteria
with consider to the low level of
authoritative surveillance in various aspects
of life - including those related to restricted
antibiotic dispensing without prescription.
The World Health Organization (WHO), in
addition to the CDC's and the European
Center for Disease Prevention's warnings,
have shown on numerous occasions that
there is mounting evidence of a steady

increase in the number of bacterial
infections resistant to currently available
antibiotics. Each of these specialized

agencies has proven beyond a shadow of a
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doubt that bacterial resistance to antibiotics
is a real threat to human health °.

This research showed a high
incidence of UTI among females 92
(54.12%) than the males 78 (45.88%) which
may be due to anatomic and physical factors
related to females, this was similar to the
established data by Bonkat et al.2018 *? and
Bazzaz et al. 2021 '3 Furthermore, the
results revealed that the majority of infection
was in the younger age group. The age
distribution of patients in this study was
consistent with those in other studies as
Alsohaili et al.2015 '* and Storme et al.
2019 . This study showed that the most
uropathogenic isolates were Escherichia coli
(37.36%) that was coming agree with that of
Alsohaili et al. 2015, Mattoo et al. 2021 6,
and Shrestha et al. 2021 ¥, followed by
Klebsiella spp. (35.48%), that agree with
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Madhi et al. 2018 ¥ but Overwhelming
antibiotic use poses a serious challenge
today to public health policymakers around
the world. In fact, several experimental
studies have identified increasing antibiotic
use as a major contributor to community-
acquired antibiotic resistance, especially in

middle- and low-income  countries.
Epidemiologically, many studies suggest a
direct relevance between  antibiotic

consumption and the evolution and spread of
resistant bacteria strains °. Similarly our
study revealed a higher percentage of
isolates were resistant to the commonly used
antibiotics, such results were consistent with
those obtained by other studies (Alsohaili et
al. 2015 ** and Shrestha et al. 2021 ', on the
other hand, it is different from previous
studies that showed a moderate level of
resistance against these antibiotics which
indicate the development of resistance
during years (Santo et al. 2001 2° and Sahm,
et al. 2017?%). Quinolone and carbapenem
antibiotic had an inhibitory effect on all
isolated bacterial species except for
Pseudomonas  aeruginosa. In  fact,
Pseudomonas aeruginosa was resistant to all
antibiotics used in this study, by contrast,
Enterococcus faecalis was sensitive to the
same antibiotics. When comparing these
results with the percentage of commonly
abused antibiotics among people, we find
that have the largest percentage of resistance
compared to quinolone and carbapenem (6%
and 1% respectively). That is why we focus
on reducing excessive use of antibiotics
without the actual need for them.

overused or
lead to the
drug-sensitive

Antibiotics
overprescribed worldwide
removal of  bacterial
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competitors, such resistance bacteria will be
even augmented by natural reproduction®?2,
This suggests that these bacteria are capable
of transferring resistance traits to other
organisms. Furthermore, patient
expectations, a lack of education, poor
medicine quality, unsanitary conditions that
promote the spread of resistant bacteria, in
addition, political corruption and insufficient
monitoring are factors that must be
addressed to reform health care 2. Many
strategies exist to help reduce such abuse
and the spread of bacterial resistance. This
involves using antibiotic  prophylaxis
selectively in patients with high-grade
vesicoureteral reflux and hydronephrosis, as
well as counseling about the value of
compliance; treat with antibiotics when
necessary depending on urine testing, and
tailoring  broad-spectrum treatment as
needed. Formerly, some antibiotics were
preferred as initial agents for empiric
therapy of specific bacteria due to their high
bacteriological and clinical cure rates, as
well as low resistance rates among the most
common pathogens 2*. The non-regulated
practice of prescribing antibiotics, and non-
compliance with laws in many countries
contribute to the over-use of antibiotics.
Finally, these suggestions should not be
used in place of seeing a doctor, who is
primarily concerned with diagnosing the
condition and prescribing the appropriate
medication. It is worth noting that in many
countries, it is not possible to obtain
antibiotics from pharmacies without a
prescription by a doctor licensed to practice
or a recognized hospital.
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Conclusion

The study revealed that a higher
percentage of resistant bacteria were isolated
in patients with a medical history of
antibiotics misuse which might change drug
prescribtion line in a hospitalized patients
with bacterial infections.
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