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Abstract:

Background: Urinary tract infection (UTI) is most common universal infectious disease that effects
organs concerned with the urinary system i.e. ureter, bladder, urethra along with kidney, the most common
pathogens causing UTI are Escherichia coli, Klebsiella pneumoniae, Enterococcus species, Streptococcus
agalactiae, Proteus mirabilis, Staphylococcus saprophyticus, Viridans streptococci, Klebsiella oxytoca and
Pseudomonas aeruginosa. Antimicrobial susceptibility testing (AST) is a laboratory procedure performed by
medical technologists (clinical laboratory scientists) to identify which antimicrobial regimen is specifically ef-
fective for individual patients.

Aim of study: This study aim to isolate and diagnose bacterial types that cause UTI and find the antibiotics
susceptibility for bacterial isolates.

Methods: This study including the collection of 114 samples (urine samples) from UTIs suspected patients
(women and man) aged between 18 to 45 years and who visited Samarra general hospital and outpatient clinics
in Samarra city during the duration from October 2022 to January 2023, patients personal information was re-
corded including name and age etc., the urine samples were handled in Samarra general hospital, microbiology
lab also in college of applied science, microbiology lab, the urine samples were tested by microscopic examina-
tion, culturing on Nutrient, Blood, MacConkey and Mannitol media and Gram stain, biochemical test (Catalase,
Oxidase, TSI test, Indole, Methyl red, Voges proskaur, Citrate utilization, Urease, Coagulase and Novobiocin)
and Kirby-Bauer method for Trimethoprim/Sulphamethoxazole, Cefixime, Nitrofurantoin, Tetracycline, Cipro-
floxacin, Vancomycin, Amikacin and Meropenem were tested against bacterial isolates.

Results: of 114 urine samples, 104 had been culture, 60.58% were positive urine culture and 39.43% were
negative urine culture, E.coli was the most predominant bacteria 31.75% follow by S. aureus 19.5%, K. pneu-
monia 17.46%, S. epidermidis 12.7%, P. mirabilis 6.35%, P. vulgaris 4.77%, S. saprophyticus 4.77% and C.
Sfreundii 3.18%.

Conclusion: P. vulgaris, C. freundii, S. epidermidis were the most susceptible bacterial species to antibiot-
ics 25%, whereas S. saprophyticus was the most resistance bacteria to antibiotics 62%, in addition, Meropenem
was the most effective antibiotic follow by Ciprofloxacin and Vancomycin, also we founded that Vancomycin
was the less effective antibiotics used in our study.

Key word: UTI: urinary tract infection, AST: Antimicrobial susceptibility testing.
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1. Introduction:

Urinary tract infection (UTT) is most
common universal infectious disease
that effects organs concerned with the
urinary system 1.e. ureter, bladder, ure-
thra along with kidney, children, wom-
en, elderly, diabetics and individuals
with uroliths and urinary catheters are
at a higher threat of developing infec-
tions (1), however the most common
pathogens causing UTI are Escherich-
ia coli, Klebsiella pneumoniae, Entero-
coccus species, Streptococcus agalac-
tiae, Proteus mirabilis, Staphylococcus
saprophyticus, Viridans streptococci,
Klebsiella oxytoca and Pseudomonas
aeruginosa (2).

Antimicrobial susceptibility test-
ing (AST) is a laboratory procedure
performed by medical technologists
(clinical laboratory scientists) to iden-
tify which antimicrobial regimen is
specifically effective for individual pa-
tients, on a larger scale, it aids in the
evaluation of treatment services pro-
vided by hospitals, clinics and national
programs for the control and preven-
tion of infectious diseases (3).

According to the formerly stated,
our research is projected to find the fol-
lowing:

e isolate and diagnose bacterial
types that cause UTI in Samarra city.

e find the antibiotics susceptibility
for bacterial isolates.

2. Materials and Methods:

2.1 Urine samples:

The urine samples (midstream) were
observed by microscopic examination,
cultivated on routine media (Nutrient,
Blood, MacConkey and Mannitol me-
dia) for isolation and identification of
bacteria causing UTI.

2.2 Identification of bacterial iso-
lates:

The bacterial isolates where identi-
fy by biochemical test (Catalase, Oxi-
dase, TSI test, Indole, Methyl red, Vog-
es proskaur, Citrate utilization, Urease,
Coagulase and Novobiocin) also Kir-
by—Bauer method (Trimethoprim/Sul-
phamethoxazole, Cefixime, Nitrofu-
rantoin, Tetracycline, Ciprofloxacin,
Vancomycin, Amikacin and Merope-
nem) was done to test bacteria for an-
tibiotics susceptibility, and the results
interpreted according to CLSI stan-
dards and guidelines 2020.

3. Results:

The tables (1-3, 2-3) below repre-
sent biochemical tests results of Gram
negative and positive bacteria.
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Table 1-3: Represent the biochemical tests results

of Gram negative bacterial isolates.

BACTERIAL
NO SPECIES I M VI C | CAT | OXIDASE | TSI |H,S| UREASE
1 E.coli + 1+ - - + - A/AS | - -
2 | K pneumonia | - | - | + | + + - A/AS | - +
3 Pro. mirabilis | - | + | - | + + - K/AG | + +
4 Pro. vulgaris |+ | + | - | + + - A/AS | + +
5 Citro. freundii | - | + | - | + + - A/AS | + \Y

I: Indole, M: Methyl red, VI: Voges proskaur, C: Citrate utilization, CAT: Catalse, TSI:
.Triple sugar iron, +: Positive, -: Negative, V: Variable, G: Gas, A: Acidic, K: Alkaline

Table 2-3: represent biochemical tests results of Gram positive bacterial isolates.

BACTERIAL MANNITOL | NOVOBIOCIN
NO SPECIES LT EOLACL T FERMENTION | RESISTANCE

A S. aureus + + + -

2 S. saprophyticus + - - +

3 S. epidermidis + - - -

CAT: Catalse, +: Positive, -: Negative.
3.1 E.coli:
( )
E. coli
50 5G60
ﬂ%i ?1
o mEm ar e Figure 1-3: Antibiotics suscepti-
m %R m%S WM blllty proﬁle of E.coli isolates.
N J
3.2 K. pneumonia:
( )
K. pneumonia
100 100
J j j Gl J l : i 0 Figure 2-3: Antibiotics susceptibility
- e profile of K. pneumonia isolates.
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3.3 Pro.mirabilis:

P. mirabilis
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100
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50 560 50 50 50
A0
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00 oof ol ol o 0 ; Figure 3-3: Antibiotics
VA CPM TE F  CP MEM AK  SXT susceptibility profile of
m%R m%S m%M Pro.mirabilis isolates.
3.4 Pro.vulgaris:
P. vulgaris
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00 oofy oofy ofip o0 0 ) Figure 4-3: Antibiot-
VA M TE  F  CP MEM AK SXT ics susceptibility profile of
AR mES m Pro.vulgaris isolates
3.5 Citro.freundii:
C. freundii
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¥R m%S mHM dii isolates.
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3.6 S.aureus:
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Figure 6-3: Antibiotics susceptibility profile of S.aureus isolates.

3.7 S.saprophyticus:

S. saprophyticus
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Figure 7-3: Antibiotics
susceptibility profile of
S.saprophyticus isolates.

3.8 S.epidermidis:
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4. Discussion:

Of 114 urine samples, 104 had been
culture, the results of the cultivated
samples of this study were recorded
as follow, positive urine culture were
63 with percentage 60.58% and nega-
tive culture were 41 (39.43%), and this
in line to (15), (16), (4), results, also
E.coli was the most predominant bacte-
ria 31.75% follow by S. aureus 19.5%,
K. pneumonia 17.46%, S. epidermidis
12.7%, P. mirabilis 6.35%, P. vulgaris
4.77%, S. saprophyticus 4.77% and C.
freundii 3.18%, and this compatible to
(5),(17), findings, Antibiotic resistance
considered a global health emergency
and there is many factors and mecha-
nisms that promoting the spread of this
phenomenon, one of these mechanisms
is by producing enzymes, Gram-nega-
tive bacteria that are becoming an in-
creasing threat to public health because
of their ability to acquire genes located
on transferable plasmids that code for
extended-spectrum p-lactamases (ES-
BLs) (6), these enzymes are capable of
hydrolyzing third-generation cephalo-
sporins and monobactams but not car-
bapenems (7), in addition, ESBLs pose
a public health problem because they
are encoded on plasmids that usually

carry other resistance genes against dif-
ferent classes of antibiotics (e.g., ami-
noglycosides, sulfonamides, and qui-
nolones) (8), also there are a multitude
of different resistance mechanisms
among uropathogens that are more or
less widespread depending on the local
epidemiological context (9), also An-
tibiotics resistance is spreads by mul-
tiple mechanisms and habits including:
misuse and overuse of antibiotics (ad-
ministering antibiotics without a clear
indication, lack of antibiotic policy
and standard treatment guidelines fre-
quently seen in developing countries,
physicians unnecessarily prescribing
lengthy courses of antibiotics or dos-
ing inappropriately) (10), increase in
Gross Domestic Product (GDP), With
the rise in GDP, , there has been sub-
stantial improvement in the quality of
life of people from low-and middle-
income countries (LMICs) that posi-
tively correlates with increased anti-
biotic consumption (11), additionally
inappropriately prescribed antibiotics
which refers to prescription of antibi-
otics where it 1s not necessary or selec-
tion of inappropriate antibiotics or the
wrong dose and duration of an antibi-
otic, (12), moreover agricultural use
of Antibiotics (as antibiotics residue
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can be found in animal-derived prod-
ucts such as fat, milk and eggs (13),
finally, easy travel routes, it has been
shown that antimicrobial-resistant bac-
teria may persist for up to 12 months
carried in the body after a person has
travelled to highly endemic antimicro-
bial resistance regions, amplifying the
risk of transmission among susceptible
populations (14).

Conclusion:

As a result, this increase in the
spread of antibacterial resistance leads
to posing a serious threat to society as
well as to the medicines available and
also causes a negative impact on can-
cer therapy, transplantation and surgi-
cal events.
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