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Abstract—— Urinary tract infection remains a major public health
problem in developing countries, where there are limited health-
care services. Its prevalence is fueled by human immunodeficiency
virus (HIV) infection. The emergence of antimicrobial resistance is
now widespread and poses a serious clinical threat. This cross
sectional study was conducted during January-April/ 2023 to
determine the prevalence, etiology and antimicrobial susceptibility
pattern of isolates among HIV positive individuals compared to
healthy controls. A total 180 mid-stream urine and blood samples
were collected from 100 previously confirmed HIV positive patients
attending Benghazi center for infectious diseases and immunology
for their routine investigations, and 80 age and gender matched
healthy subjects (control). The study consisted of 97 females, and
males 83, with age ranging from 20 to 47. About 50 ml of clean—
catch midstream urine was collected from each patient into sterile
screw—capped universal container. The specimen was mixed,
labeled and transported to the laboratory for processing. The
bacterial species were identified by conventional laboratory
methods according to the international standards. The results of the
study revealed that, the prevalence evaluated by the number of
organisms which showed significant growth on the culture among
HIV positive subjects was 28%, while in the control group it was
35%, but no significant differences in the prevalence among both
groups. No significant differences in the prevalence of UTI
according to the age groups among both HIV positive subjects and
control subjects. The prevalence of UTI was higher in females than
males in general, with significant differences among HIV positive
subjects, but with no significant differences among the control
group. Totally 56 bacterial species were isolated from the subjects
of the study, 67.9% were gram negative, 32.1% were gram positive.
Among HIV positive subjects 21 (75%) were gram negative and 7
(25%) were gram positive, among the control group 17 (60.7%)
were gram negative and 11 (39.3%) were gram negative, among the
gram negative species, E. coli was the most predominant bacterial
etiology among the study population (33.9%), followed by K.
pneumonia it was (25%) equally in both groups, P. aeruginosa was
(8.9%), which was more seen in HIV positive subjects than control.
while among gram positive species, S. aureus was the most common
pathogen (17.9%) equally found in both groups, S. agalactiae was
(5.4%), more frequently in HIV subjects than control. S.
saprophyticus was (3.6%), S. pyogenes was (4.5%) seen in the
control group only with no significant differences in the
distribution of the isolated species. The isolated uropathogens from
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HIV positive subjects were tested for their sensitivity to 12
antimicrobial agents, the results of antimicrobial susceptibility
testing revealed that most species were resistant to more than three
commonly used antimicrobial agents.
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l. INTRODUCTION

UTI is defined as the presence of some pathogenic
microorganism that induces a local or systemic inflammatory
response. The infection can affect any structure of the urinary
tract including the renal parenchyma, pelvic, ureters, bladder,
and urethra. In general, infections located above the
ureterovesical junction are considered as high infections and
below this junction are considered as low. High-location UTIs
are considered more severe but less frequent, and their exact
location is often difficult to determine. UTI is considered the
most common bacterial infection, estimated to affect more
than 150 million people annually (Foxman, 2002). From 15 to
50 years of age, UTI is practically nonexistent in men, while
in women, it has a prevalence that can reach up to 3% of the
population (Gonzalez-Chamorro et al., 2012). Approximately,
one in three women suffers an uncomplicated UTI before the
age of 24 years old, and 30-44% develop a recurrent disease
(Foxman et al., 2000). Positive urine culture is defined when it
shows a bacterial colony count of greater than or equal to 103
colony-forming units per ul of a typical urinary tract organism
(Nicolle, 2008). They are the most frequent community-
acquired infections in the world and the most common
pathogens are E. coli (Magliano et al., 2012). Urinary tract
infections, both symptomatic and asymptomatic, are serious
public healthcare problems decreasing the quality of life and
leading to work absence (Olowe et al., 2015).

Most microorganisms colonize the colon, perianal
region and periurethral and introitus region in females can
cause urinary tract infections (Debalke et al., 2014). The
frequency and severity of UTI is determined by local
uroepithelial defense system and pathogenic factors of the
micro-organisms. The common route of spread is ascension
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and the rate depends on effectiveness of the commensal flora
in preventing colonization, local trauma such as in sexual
activity and urethral massage, abnormalities of the urinary
tract, diagnostic procedures, high vaginal pH and micro-
organism virulence factors. The virulence factors which
ensure micro-organism survival include fimbriae, motility,
glycocalyx-mediated adherence, urease production, production
of haemolysin, somatic antigen expression and synthesis of
aerobactin and enterobactin (Johnson et al., 2017). Specific
groups of people are at increased risk of urinary tract
infection. Vulnerable populations are women, especially
during pregnancy, infants, elderly patients and low
socioeconomic status (Nicolle, 2008; Nelson and Good, 2015).
Also certain conditions may increase susceptibility to
infections i.e. spinal cord injuries, urinary catheters, diabetes,
multiple sclerosis, immunodeficiency and underlying urologic
abnormalities (Mladenovi et al., 2015). Vulnerable
individuals, apart from being at risk of developing the
condition, they are also at risk for recurrences, require long
treatment duration and may develop more complex infection
like pyelonephritis (Skrzat-klapaczy et al., 2018). HIV
positive patients are also prone to urinary tract infections. The
incidence of urinary tract infections in HIV population is
clearly related to infection and immune function, determined
by lymphocytes CD4" cells count (de Gaetano et al., 2003).
As confirmed by observational studies the incidence of
various bacterial infections in HIV-infected patients, including
urinary tract infections, is inversely correlated with
lymphocyte CD4" count (Banu and Ramachandrian, 2013). It
is therefore interesting to note that although the wide
introduction of antiretroviral therapy has dramatically reduced
morbidity related to AIDS, non- AIDS defining infections
remain an important and frequent clinical problem (de
Gaetano et al., 2003). This may result from increased
frequency of non-HIV related diseases in the HIV population,
such as diabetes and glucose metabolism disturbance, liver
cirrhosis and metabolic syndrome (Lombo et al., 2015; Palmer
et al., 2016). Moreover the HIV population in Poland is aging,
bringing new risk factor for non-HIV related infections. It is
therefore crucial to observe the burden of such infections, its
outcomes and change in clinical characteristics (Kowalska et
al., 2016). It is also noted that the spectrum of pathogens is
more broad and diverse than in general population including
less common microorganisms (Hrbacek et al., 2010).
Improving knowledge on the prevalence and prognostic
factors for urinary infections in HIV patients along with better
recognition of the causative pathogens could substantially
improve current diagnostic and treatment guidelines
translating into better prognosis for HIV- positive patients
(Lebovitch and Mydlo, 2008). 1- The prevalence of bacteriuria
in people living with HIV (PLHIV) has been documented to
be high, and vary from one place to another ranging from 4—
25.3%. (Murugesh et al., 2014; Skrzat-klapaczy et al.,
2018). Risk factors for having bacteriuria in PLHIV include
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sex, and lower CD4 cell count (Fenta et al., 2016; Skrzat-
klapaczy et al., 2018). PLHIV have a diverse and broad
spectrum of microbes causing BUTI. The most prevalent
bacteria isolates causing bacteriuria in PLHIV were previously
noted to be E. coli, E. faecalis, and S. aureus (Fenta et al.,
2016; Skrzat-klapaczy et al, 2018) Others have
found Enterococcus spp. as the most common isolates in HIV-
infected subjects while control group had E. coli (Schénwald
et al., 1999). In this group of PLHIV, they have uropathogens
which demonstrate moderate to high resistance against
commonly prescribed antibiotics (Klasinc et al., 2017).
Multidrug Resistance (MDR) has been demonstrated in 58.3%
and in up to 78.4% of isolates causing ABU in PLHIV (Fenta
et al., 2016). MDR is the public health problem globally
particularly in developing countries (Kemajou et al., 2016).
This high prevalence of MDR isolates is a threat and therefore
routine screening for bacteriuria has been recommended for
early identification and treatment in order to prevent spread
but also for betterment of patients (Skrzat-klapaczy et al.,
2018). 2- HIV infected patients have higher risk of acquiring
kidney disease (acute or chronic) due to the effects HIV virus
on the renal system, immune mediated mechanisms, risk of
infections and side effects of antiretroviral therapy (ART).
HIV infected patients have been shown to have increased risk
of UTI (Hamdam et al., 2011; Aswani et al., 2014), however
this risk seem to be inversely proportional to the lymphocytes
count or immune function of the patient (Hammar et al.,
2010; Hirji et al., 2012). There has not been a difference in
the prevalence of bacterial growth between ART users and
non-users, E. coli is a predominant isolate (Hirji et al., 2012;
Al-Rubeaan et al., 2013; Aswani et al., 2014).

A. Aims of the study:

This study aims to determine the prevalence of UTI among
HIV patients and HIV sero-negative subjects including a most
common etiological agent.

II. METHODS AND MATERIALS

A. Study location and design:

This cross sectional study was conducted at Benghazi
center for infectious diseases and immunology, during January-
April/ 2023 to determine the prevalence, etiology and
antimicrobial susceptibility pattern of isolates among HIV
positive individuals compared to healthy controls.

B.  Study population and sample size:

A total 180 mid-stream urine and blood samples were collected
from 100 previously confirmed HIV positive patients attending
Benghazi center for infectious diseases and immunology for
their routine investigations, and 80 age and gender matched
healthy subjects (control). The study consisted of females, and
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males, with age ranging from 20 to 47 years old. Samples were
collected from patients who were not on antibiotic treatment,
while those that have had antibiotic treatment 2 months prior to
sample collection were excluded. Samples were collected after
oral informed consent was given by the patients.

C. Patient education on urine collection:

Prior to urine collection, education of subjects on the procedure
for proper, adequate and careful collection of mid-stream urine
sample (after voiding the initial stream) was done without prior
cleansing or washing of the perineum.

D. Specimen collection and processing:

About 50 ml of clean—catch midstream urine was collected
from each patient into sterile screw—capped universal
container, containing, few crystals of boric acid as preservative.
The specimen was mixed, labeled and transported to the
laboratory for processing.

E. Transport and storage of samples:

Once collected, mid-stream specimens of urine were
transported to the laboratory without delay.

F. Processing of Urine Specimen:

Microscopic Examination of uncentrifuged sample of urine.
Microscopic examination of the un-centrifuged urine sample
using x10 and x40 objective lens was done after seeding of
MacConkey, cystine lactose electrolyte-deficient agar (CLED)
and blood agar media on 90mm Petri dish for culture.
Microscopic examination of urine sample was done for
recognition of organism morph type and Gram stain reaction.

Seeding of Plate: (Standard Loop Method)

The seeding of plate MacConkey, CLED agar and blood agar
was done immediately after macroscopic examination to
minimize the contamination of urine samples. Using a
commercially available, sterile, standard circular wire loop,
charged with mixed un-centrifuged urine sample, pre-incubated
CLED agar and MacConkey agar plates were seeded
respectively adopting a plating procedure that yielded discrete
colonies. The plates were incubated aerobically at 350C for 18-
24 hours, the number of discrete colonies was estimated. After
24 hours of incubation, if similar colonies were found in
numbers suggesting significant bacteriuria, cultures of mixed
growth were ignored, culture with less than 30 colonies were
considered of no significant growth.

Reporting colonial morphology:

© IQU Press

A. MacConkey agar:

The colonial morphology on MacConkey as colony size, edge,
surface, consistency, odour and the reaction of the bacteria with
the medium (Fermintation) were noted. Members of
nonfastidious gram-negative bacilli such as Enterobacteriaceae
and Pseudomonas spp. were grown on this media

B. CLED medium:

The colonial morphologies of the isolates, colonial reaction
with the medium may reveal lactose- fermenters as yellowish
discoloration of the initially bluish medium around the areas
with growth whereas the non- lactose fermenters or slow
fermenters showed no colour change in the medium. Apart
from reaction with the medium, other colonial morphologies
like the colony size (diameter in mm), shape, colour, outline
(circular, entire, wavy, indented), elevation (flat, raised, low
convex, dome shaped) translucency (clear and transparent,
opaque) mucoid, consistency and odour were noted.

C. Blood agar:

Gram positive bacteria appeared as clear colonies with Beta
hemolysis which seen as clear zones around the colonies.

Fig. (1): Significant growth on MacConkey agar.
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Fig. (111): Significant growth on Blood agar medium.

A. Gram stain:

Gram stain of the isolates after overnight incubation on Blood
agar and CLED were performed to determine whether the
Gram reaction, shape and spatial arrangement.

e Principal:

Gram staining is a complex and differential staining procedure.
Through a series of staining and decolorization steps,
organisms in the Domain Bacteria are differentiated according
to cell wall composition. Gram-positive bacteria have cell walls
that contain thick layers of peptidoglycan (90% of cell wall).
These stain purple. Gram-negative bacteria have walls with
thin layers of peptidoglycan (10% of wall), and high lipid
content. These stain pink. This staining procedure is not used
for Archeae or Eukaryotes as both lack peptidoglycan. The
performance of the Gram Stain on any sample requires 4 basic
steps that include applying a primary stain (crystal violet) to a
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heat-fixed smear, followed by the addition of a mordant
(Gram's lodine), rapid decolorization with alcohol, acetone, or
a mixture of alcohol and acetone and lastly, counterstaining
with safranin.

Materials:
e  Crystal Violet, the primary stain
e lodine, the mordant
e A decolorizer made of acetone and alcohol (95%)
e  Safranin, the counterstain
Procedure:

1. A suspension of one colony was taken from culture
media by a sterile loop , and spread on a clean slide
contain a drop of water , they then mixed gently and
fixed by heat.

2. The smear covered with crystal violet stain for 30-60
seconds. The stain then washed rapidly

3. Lugol’s iodine was used to cover the smear for 30—60
seconds. The stain washed off with clean water.

4. The smear was decolorized rapidly (few seconds) with
acetone—alcohol, and washed immediately with clean
water.

5. The smear then covered with neutral red stain for 2
minutes.

6. The stain then washed off with clean water, the back
of the slide was then wiped clean, and placed in a
draining rack for to get dry.

7. The smear was examined microscopically, first with
the 40 object to check the stain and to examine the
distribution of bacteria, and then with the oil to report
the type of bacteria

Interpretation:

Gram-negative bacteria will stain pink/red and Gram-positive
bacteria will stain blue/purple.
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The biochemical tests were made based on the Gram stain
reaction and whether the isolate was lactose fermenting or non-

lactose fermenting on CLED medium were carried out.
Gram negative bacteria:

A. Oxidase test:
Principal:

The oxidase test is used to identify bacteria that produce
cytochrome ¢ oxidase, an enzyme of the bacterial electron
transport chain. When present, the cytochrome c¢ oxidase
oxidizes the reagent (tetramethyl-p-phenylenediamine
dihydrochloride)to indophenols, a purple or dark blue color end
product. When the enzyme is not present, the reagent remains
reduced and is colorless.

Materials:

Freshly prepared Kovécs oxidase reagent (1% tetra-methyl-p-
phenylenediamine dihydrochloride, in water).

Procedure:

1. Using a loop a well-isolated colony was picked from
a fresh bacterial plate and rubbed onto a small piece
of filter paper.

2. 1 or 2 drops of 1% Kovacs oxidase reagent was
added on the organism smear.

3. The change of the color is observed.

Result interpretation

e Oxidase positive: color changes to dark purple within 5
to 10 seconds.

e Oxidase negative: color does not change or it takes
longer than 2 minute

e The test is positive for P. aeruginosa and negative for
Enterobacteriaceae.

Fig. (IV): Gram staining technique.

B. Bacterial Identification:

© IQU Press QSJ. App. Sci. 2023, DEC.2 (2):51-84. 55



Qurina Scientific Journal — QSJ -

ISSN: 2959- 7463

Fig. (V): Oxidase test.

B. Levine EMB (eosin methylene blue):

Principal:

EMB agar is an example of a selective and differential
medium. This means that only some bacteria will grow on this
agar and that the appearance of those that do grow will be
different. In particular, EMB agar inhibits the growth of Gram-
positive bacteria and helps differentiate some of the Gram-
negative rods.

Procedure

1. A freshly prepared EMB agar is obtained by melting
the agar in Petri plate and allowed to solidify at room
temperature.

2. A clear colonies was selected and inoculated by
streaking on the EMB agar plates.

3. The plate is incubated upside down for least 48 hours.

4. After the incubation period, any color changes were
recorded.

Interpretation

EMB agar contains lactose and the dyes eosin and
methylene blue. The fermentation oflactose by some Gram-
negative rods produces acidic products that react with the dyes
to produce colored colonies. E. coli colonies produce a green,
metallic sheen. Pseudomonas aeruginosa colonies are colorless
indicating no fermentation
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Fig. (VI): Growth of E. coli on EMB agar.

C. API (Analytical Profile Index) 20E:

API is a biochemical panel (bioMérieux Inc)for identification
and differentiation of members of the family
Enterobacteriaceae.

Principle

The API range provides a standardized, miniaturized version of
existing identification techniques, which up until now were
complicated to perform and difficult to read. In the API 20E,
the plastic strip holds twenty mini-test chambers containing
dehydrated media having chemically-defined compositions for
each test. They usually detect enzymatic activity, mostly
related to fermentation of carbohydrate or catabolism of
proteins or amino acids by the inoculated organisms.

A bacterial suspension is used to rehydrate each of the wells
and the strips are incubated. During incubation, metabolism
produces color changes that are either spontaneous or revealed
by the addition of reagents. All positive and negative test
results are compiled to obtain a profile number,

which is then compared with profile numbers in a
commercial codebook (or online) to determine the
identification of the bacterial species.

Materials:
e API E20 test kit (bioMérieux Inc)

e APl NaCl 0.85 % Medium or API Suspension
Medium

o API 20 E reagent kit
e Znreagent

e  Mineral oil
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e API 20 E Analytical Profile Index Table (1): API E20 results interpretation
Test Code Negativ Positive

Procedure: €

1. A single isolated colony (from a pure culture) was p-galactosidase G ONP s Colorles Yellow
picked and a suspension of it was made in sterile
distilled water. Arginie ADH Yellow Red-

2. API20E biochemical test strip was prepared which Dihydrolysis orange
contains dehydrated bacterial media/bio-chemical Lysine LDC Yellow Red-
reagents in 20 separate compartments. Decarboxylase orange

3. Using a pasteur pipette, the compartments were filled Ornithine oDC Yellow Red-
up to the brim with the bacterial suspension. Decarboxylase orange

4. A sterile oil was added into the ADH (arginine- Citrate CIT Yellow Green-
dihydrolase), LDC (lysine decarboxylase), ODC | Utilization blue
(ornithine decarboxylase), H2S (sulfate Production)
and URE (urease) compartments. Hydrogen H2S Colorles Black

) Sulfide S sediment

5. Some drops of water were added in the tray and the

API Test strip was added and the tray was closed. Urease URE Yellow Red-
L . production orange

6. The tray was marked with identification number, date

and our initial identifications. Tryptophan TDA Yellow Dark
. Deaminase brown

7. The tray was incubated at 37°C for 18 to 24 hours.

. Indole IND Yellow Red ring

Interpretatlon pl’OdUCtiOﬂ ring

1. For some of the compartments, the colour change can be Acetone VP Colorles Pink-red
read straightway after 24 hours but for some reagents must production s
be added to them before interpretation.
2. The following reagents were added to these specific Gel Hydrolysis GEL i rtleont i rﬁéﬁs
compartments: Pig Pig
e TDA (tryptophane deaminase): one drop of Ferric Glucose GLU Blue Yellow
Chloride.
e IND (Indol ring): one drop of Kovacs reagent. Manitol MAN Blue Yellow
e VP (Voges—Proskauer): one drop of 40 % KOH Insonitol INO Blue Yellow
(VP reagent 1) and One drop of VP Reagent 2 (a- _
Naphthol). Sorbitol SOR Blue Yellow
3. The API reading scale (color chart) was recorded by Rhaminose RHA Blue Yellow
marking each test as positive or negative on the lid of the Sucrose SAC Blue Yellow
tray. The wells were marked off into triplets by black

triangles, for which scores were allocated. Melibiose MEL Blue Yellow

4. The scores for the positive wells only were added in each Amayloid AMY Blue Yellow
triplet.

5. Three test reactions were added together at a time to give a Arabinose ARA Blue Yellow
7-digit number, which can then be looked up in the

codebook. The highest score possible for a triplet is 7 (the
sum of 1, 2 and 4) and the lowest is 0.

6. The organisms were identified by using API catalog.
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Procedure:

e Using an inoculating loop, the medium was
inoculated with bacterium specimen.

e Place the inoculated tube into the 35-37 C
incubator for 24 hours.

e Retrieve the incubated culture from the incubator.

e  Observe the medium surrounding colonies in the

plate.
The culture showing a darkening or discoloration of the
: i medium in the vicinity of growth demonstrates alpha-
P MM 1 ivp 'i M " hemolysis. Cultures showing clear halos around colonies and
} 1 | v under growth is exhibiting beta-hemolysis.
" : "
g 06 iy 106 done o s Y Ton wod @ owdin po i s b OM

Fig. (VII): API E20 tests for Enterobacteriaceae.

Gram positive cocci:
A. Hemolysis on blood agar:
Principal:

Hemolysis is determined by streaking for isolation on a blood
agar plate. In clinical settings, this might also include several
stabs of the inoculum into the agar to encourage any anaerobic
versions of the enzymes to digest blood cells. After incubation
overnight, the medium is inspected for telltale signs of alpha-
or beta-hemolysis . If the medium is discolored or darkened
after growth, the organism has demonstrated alpha-hemolysis.
If the medium has been cleared under growth, the organism is
beta-hemolytic . No discernible change in the color of the
medium constitutes gamma-hemolysis blood agar is a
differential medium for detecting haemolysis (destruction of
red blood cells) by cytolytic toxins secreted by certain bacteria,
such as certain strains of Bacillus, Streptococcus,
Enterococcus, Staphylococcus and Aerococcus.

Fig. (VII1): Hemolysis test of gram positive isolates.
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B. Catalase Test:

Principal:

Catalase is the enzyme that breaks down hydrogen peroxide
(H,0y) into H,O and O,. The oxygen is given off as bubbles in
the liquid. The catalase test is primarily used to differentiate
between  gram-positive  cocci.  Members of  the
genus Staphylococcus are catalase-positive, and members of
the  genera Streptococcus and Enterococcus are  catalase-
negative.

Materials:
Catalase reagent (Hydrogen peroxide H202 3%).

Procedure:

e From an overnight growth on the culture,
using a disposable loop a colony was
carefully removed and placed in a tube.

e About 2-3 ml of 3% hydrogen peroxide was
poured into a clean test tube.

e Using a sterile wooden stick or glass rod,
several colonies of the test organism was
immersed in the H202 solution.

e Immediate active gas
considered a positive result.

bubbling  was

Interpretation:

Positive results: Any bubbling from a transferred colony
indicates a positive test (Staphylococcus spp).

Negative results: The absence of bubbling from a transferred
colony indicates a negative test (Streptococcus spp.).

© IQU Press

Fig. (IX): Catalase test.

C. Coagulase Test:

Principal:

Coagulase is an enzymatic protein that is a thermostable
thrombin-like substance, which converts fibrinogen into fibrin
resulting in clotting or clumping. InS. aureus, two different
forms of coagulase are found; free coagulase and bound
coagulase. The coagulase test is used to detect free coagulase
or/and bound coagulase.

Materials:
e Deionized water

e  Coagulase reagent (rabbit or human plasma).

QSJ. App. Sci. 2023, DEC.2 (2):51-84. 59



Qurina Scientific Journal — QSJ -

ISSN: 2959- 7463

Procedure:

1. About 10 pl of deionized water or physiological saline
was added to a slide.

2. Several colonies from a fresh culture were collected
with an inoculating loop and were emulsified into the
water to obtain a smooth milk-colored suspension.

3. A drop of a rabbit or human plasma was added to the
slide, and the clumping was observed immediately
during 10 seconds.

Interpretation:

Positive results: the demonstration of the agglutination of the
bacterial cells after the plasma is added indicating the presence
of Staphylococcus auerus.

Negative results: The lack of agglutination indicating the
presence of other gram positive isolates.

e

Fig. (X): Coagulase positive produced by S. aureus.
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D. Deoxyribonuclease (DNase) Test :

Principal:

The test is used to determine the ability of an organism to
hydrolyze DNA. DNase agar is a differential medium that tests
the ability of an organism to produce an exo-enzyme, called
deoxyribonuclease. DNase are extracellular endonucleases that
cleave DNA and release free nucleotides and phosphate.
DNase agar contains nutrients for the bacteria, DNA, and
mostly methyl green as an indicator. Methyl green is a cation
which binds to the negatively-charged DNA.

Materials:
e  Freshly prepared DNase agar plates.
e HCL solution 1IN

Procedure:

1. Using a sterile loop, the DNase agar is inoculated with
the test organism by streaking a pure colonies on the
surface of the plate.

2. The plate was incubated at 35-37°C for 24 hours.

3. After incubation the color change in DNase with
methyl green was noticed.

4. The surface of agar was flooded with 1IN HCL
solution and the excess acid was tipped.

5. The reagent was allowed to absorb into the plate.

6. The clear zones around the colonies were observed
within 5 minutes.

Interpretation:

Positive results: discoloration of the medium around the test
organism.

Negative results: If no degradation of DNA occurs, the
medium remain green
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Fig. (XI): DNase test.

E. Mannitol Salt Agar:

Principal:

Mannitol Salt Agar is a selective medium used for isolating
pathogenic staphylococci from clinical samples, food and other
materials of sanitary importance.

Pancreatic digest of casein, peptic digest of animal tissue and
beef extract provide amino acids, nitrogen, carbon, vitamins
and minerals for organisms growth. Mannitol is the
fermentable carbohydrate. The high salt content of 7.5%
inhibits most bacteria other than staphylococci. Phenol red is
the pH indicator.

Materials:

e Mannitol powder.
o Deionized water

Procedure:

1. About 111 g of the mannitol powder was suspended
in 1 liter of distilled or deionized water and mixed
well.

2. The suspension was heated to boil for 1 minute with
shaking frequently until completely dissolved.

3. The mixture was sterilized in autoclave at 121°C for
15 minutes.

4. The content of the bottle a was melt in water bath at
100°C (loosing the cap partially removed) until
completely dissolved.

5. The content was cooled at 45-50°C and mixed well to
avoid foam formation and aseptically distributed into
Petri dishes.

© IQU Press

6. Plates were inoculated by the direct streaking of pure
culture to be examined over the agar surface.

7. Incubated aerobically at 35 + 2°C for 24-48 hours.

Interpretation:

Positive results: S. aureus cultivates with yellow or white
colonies surrounded by a yellow zone.

Negative results: Staphylococci form small colorless to red
colonies with no color change to the medium.

Fig. (XI1): Mannitol agar test

F. Novobiocin test:

Principle

Novobiocin is an antibiotic interfering with the unpackaging
and repackaging of DNA during DNA replication and the
bacterial cell cycle. Novobiocin binds to DNA gyrase, and
blocks  adenosine  triphosphatase  (ATPase)  activity.
Susceptibility  to novobiocinis determined by placing
a novobiocin-impregnated paper disk on aagar plate seeded
with the organism under investigation. As the organism
multiplies during incubation to produce a lawn of confluent
growth, cells are exposed to the antibiotic diffusing into the
agar from the paper disk. If the bacteria are susceptible to
novobiocin, there will be a formation of visible zone of
inhibition around the disk, representing an area where the
antibiotic concentration has prevented bacterial growth. No
zone of inhibition around the disk represents that organism is
resistant to the anitibiotic.
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Materials:
e Tryptic soy broth
e Blood agar plate
¢ Novobiocin disk
Procedure:

1. From pure culture incubated for 18-72 hours, a
suspension of the test isolate is prepared by adding
pure culture in tryptic soy broth equal to a McFarland
0.5 standard or equivalent.

2. A sterile swab is Immersed into the suspension and
rotated against the side of the tube above the fluid
level to remove excess inoculum.

3. Using the expressed swab, blood agar plate was
inoculated by streaking the swab over the entire agar
surface and repeated in 2 planes.

4. The agar surface allowed to dry not more than 15
minutes before applying a Novobiocin Disk.

5. With a sterile swab, a lawn of growth was prepared
over the entire plate by swabbing over the entire plate
in 3 directions and around the edge of the plate.

6. Using alcohol-dipped and flamed forceps, the
novobiocin antibiotic disc aseptically applied to the
surface of each inoculated plate.

7. With the sterile forceps the disks were gently pressed
down to ensure that they adhere to the agar surface.

8. The plates were incubated aerobically for 18 to 24
hours at 35 to 37°C.

9. The diameter of the zone of inhibition was measured
using sliding calipers or a metric ruler.

Interpretation:

Positive results: A zone of inhibition greater than 16mm
indicates that the organism is sensitive to the antibiotic.

Negative results: A zone of inhibition less than or equal to
16mm is indicative of novobiocin resistance

© IQU Press

Fig. (XI1): Novopiocin susceptibility test.

G. CAMP (Christie, Atkinson, Munch, and Peterson) test :
Principal:

Certain organisms (including group B streptococci) produce a
diffusible extracellular hemolytic heat-stable protein (CAMP
factor) that acts synergistically with the beta-lysin of S.
aureus to cause enhanced lysis of red blood cells. The group B
streptococci are streaked perpendicular to a streak of S.
aureus on sheep blood agar. A positive reaction appears as an
arrowhead zone of hemolysis adjacent to the place where the
two streak lines come into proximity The hemolytic activity of
the beta-hemolysin produced by most strains of S. aureus is
enhanced by extracellular protein produced by group B
streptococci.
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Procedure:

1. A Dbeta-lysin—producing strain of S. aureus was
streaked down the center of a sheep blood agar plate.

2. The streptococcal species was streaked 3 to 4 cm
long the S. aureus.

3. The test organisms was streaked across the plate
perpendicular to the aureus streak within 2 mm.

4. The plate was incubated at 35°-37°C in ambient air
for 18-24 hours.

Interpretation:

Positive: Group B streptococci like S. agalactiae and a few
other beta-streptococci produce an enhancement of the R-lysin
activity of the aureus strain.

Negative: No enhancement of hemolysis.

Fig. (XIV): CAMP test.

H. Enzyme latex test:
Principal:

The BBL™ Streptocard™ Enzyme Latex Test is a latex
test system for the qualitative identification of Lancefield
streptococcal groups A, B, C, D, F and G. Majority of
pathogenic streptococci possess specific carbohydrate antigens,
which permit the classification of streptococci into groups.
These streptococcal group antigens are extracted from the
streptococcal cell wall in a liquid form, and reacted with group
specific antibodies. In this test latex particles are sensitized
with group specific antibody and will agglutinate in the
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presence of homologous antigen. In the absence of such
antigen, the latex particles will remain in a smooth suspension.
The use of a patented enzymatic extraction in the BBL™
Streptocard ™ Enzyme Latex Test procedure considerably
shortens the time required for antigen extraction and improves

the antigen yield.

Materials

e Test Latex (A, B, C,D,F, G)

e  Extraction Enzyme (lyophylized)
e Control

e Reaction Cards

e  Mixing Sticks

Procedure:

1. Samples for identification allowed to grow on a blood
agar plate 16-24 h at 35 + 2°C.

2. About 0.4 mL of BBL™ Extraction Enzyme was
dispensed into clean, labeled test tube for each
specimen to be tested.

3. 2-5 similar clear colonies were selected with a
microbiological loop and emulsify in the BBL™
Extraction Enzyme until a slightly turbid suspension
was obtained.

4. The tubers were incubated for a total of 10 minutes at
37° £+ 2°C in a water bath or heat block . After 5 min
incubation the tubes were removed and mixed by
shaking for 2-3 sec, then continued the incubation.

5. The tubes were removed and allow to cool to room
temperature.

6. 1 drop from was dispensed for each test latex to be
tested onto a separate circle on the reaction card.

7. Using a Pasteur pipette 1 drop of extract was added to
each of the six test circles.

8. With the mixing sticks provided, the mixture was
spread over the entire area of the circle, using a
separate stick for each.

9. The card was rocked manually for up to 1 min and
observed for agglutination under normal lighting
conditions.
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Interpretation:

Positive Result: An obvious agglutination of the blue latex Materials:

rticl rs within 1 min with a single Test Latex. .
particles occurs wit th a single Test Late «  Mueller-Hinton agar

Negative Result: No agglutination occurs within 1 min.
e Blood agar plate

e Susceptibility disks (Oxoid, England).
Procedure:

1. The suspension of the isolate (test organism) from the
purity plate on Blood agar or MacConkey was
prepared in sterile peptone water to match with 0.5
McFarland turbidity standard.

2. The resulting suspension was inoculated evenly over
the surface of pre-incubated Mueller-Hinton agar and
Blood agar plate and anti-microbial disks (based on
Gram-stain reaction) which have equilibrated with the
room temperature

3. Susceptibility disks were placed gently with equal
distance to another, six (6) disks per 90mm Petri dish
antibiotics used were described in the table (3-6).

4. The plates were incubated aerobically at 35C°
overnight and were read the next day.

5. The drugs / antibiotic disks (Oxoid England) zone
diameters were measured to the nearest millimeter and
isolates were classified as susceptible, intermediate or
resistant according to CLSI — specified interpretative
criteria.

Table (11): Oxoid antimicrobial susceptibility discs.

Antimicrobial agent Disk conc.
Amikacin 30 pg
Amoxicillin/clavulanic acid 30ug
Cefoxitin 30pg
Ceftazidime 30pg
Ciprofloxacin 5ug
Gentamicin 10 ug
Fig. (XV): BB Streptocard enzyme latex test. Imipenem 1019
Kanamycin 30 ug
Antimicrobial Susceptibility Testing I
A o . . Naldixic acid 30 pg
The antibiotic susceptibility testing for each of the isolates was
done to determine the bacterial susceptibility to some Nitrofurantoin 200 pg
antibiotics in vitro, based on the disk diffusion method using _
Mueller-Hinton agar and blood agar according to the guidelines Tetracycline 30ug
by the Clinical and Laboratory Standards Institute (CLSI). Trimethoprim/sulfamethoxazole 7519
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Fig. (XV1): Antibiotic susceptibility testing.

Statistical analysis:

Descriptive statistics were used to determine the prevalence
of urinary tract infection, The differences in prevalence of
urinary tract infection among different age groups were
evaluated by Chi-square test, and among different gender were
evaluated by Mann-Whitney test, with significance level of
0.05 using SPSS software version 26.

! RESULTS AND DISCUSSION
A. Bacterial identification of gram negative species:

© IQU Press

A.1. Colony morphology:
Escherichia coli :

On CLED agar: Appeared as large 1.5-2.0mm, yellowish,
moist, low convex, entire edge lactose fermenting colonies.

On MacConkey agar: Appeared as flat, dry, pink, non-mucoid
colonies with a surrounding darker pink area of precipitated
bile salts due to lowered pH of the agar below 6.8, figure
(XVI1) showing growth and colony morphology on CLED and
MacConkey agar.

Klebsiella pneumoniae:

On CLED: Large 2.0-2.5mm, yellowish, moist, luxuriant
mucoid, high convex.

On MacConkey: Appeared large, mucoid, and pink, with
pink-red pigment usually diffusing into the surrounding agar
due to lowered pH of the agar below 6.8, figure (XVIII)
showing Growth and colony morphology of Klebsiella
pneumoniae on CLED and MacConkey agar.

Pseudomonas aeruginosa:

On CLED agar: Fruity-smelling, large 1.0-1.5mm, greyish-
coloured moist, low convex, entire edge non-lactose
fermenting colonies on CLED agar.

On MacConkey agar: Forms flat translucent and smooth
colonies with regular margins that are between 2 -3 mm in
diameter, figure (XIX) showing the growth and colony
morphology of P. aeruginosa on CLED and MacConkey agar.
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Fig. (XVII): Growth and colony morphology of E. coli on
CLED and MacConkey agar.

Fig. (XVIII): Growth and colony morphology of K.
pneumoniae on CLED and MacConkey agar

© IQU Press

Fig. (XIX): Growth and colony morphology of P.
aeruginosa on CLED and MacConkey agar

Gram Stain and motility:

Escherichia coli :

Gram negative motile non spore forming rods shaped, figure
(XX) showing the microscopic features of E. coli.

Klebsiella pneumoniae:

Gram negative non motile encapsulated rod figure (XXI)
showing the microscopic features of K. pneumoniae.

Pseudomonas aeruginosa.

Gram-negative, encapsulated, motile rod-shaped,
(XX11) showing microscopic features of P. aeruginosa.

figure

Fig. (XX): Microscopic features of E. coli
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Fig. (XXI): Microscopic features of K. pneumoniae.

Fig. (XXI1): Microscopic features of P. aeruginosa.

Biochemical reactions:

Biochemical reactions of Gram negative isolates are listed in
the table (4-1). Oxidase test was used to differentiate
P.aeruginosa. from other gram negative isolates,
P. aeruginosa. was positive to Oxidase, other isolates were
members of enterobacteriace and differentiated by API panel
and the characteristic tests were listed in table (V).

© IQU Press

Table (IV): Biochemical reactions of Gram negative
isolates.

Biochemical E. coli | K. pneumonia | P. aeruginosa

Fermentati
on

Oxidase - - +

Urease - + -

Citrate
utilization

Indole
production

H2S - - -

Bacterial identification of gram positive species:
Gram Stain and motility: Staphylococcus aureus:

Showed deep golden yellow, spherical, smooth, raised, and
glistening colonies in clusters in two planes, showed Beta-
hemolytic when cultivated for 24 hours in aerobic atmosphere,
37°C on sheep blood agar (figure XXII1).

Staphylococcus saprophyticus:

Pin-point 0.2-0.5mm, creamy colonies non hemolytic on Blood
agar, figure (XXIV) showing the growth and colony
morphology of S. saprophyticus.

Streptococcus agalactiae:

Group B S. agalactiae isolates showed a small zone of beta
hemolysis on Blood agar, figure (XXV) showing the growth
and colony morphology of S. agalactiae.

Streptococcus pyogenes:

S. pyogenes colonies are dome-shaped with a smooth or moist
surface and clear margins. They display a white-greyish color
and have a diameter of > 0.5 mm, and are surrounded by a zone
of B-hemolysis that is often two to four times as large as the
colony diameter as shown in figure (XXVI).
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Fig. (XXII):
aureus.

Fig. (XXIV):
saprophyticus.
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Growth and colony morphology of S.

Growth and colony morphology of S.

Fig. (XXV): Growth and colony morphology of S.

agalactiae

Fig. (XXVI): Growth and colony morphology of S.
pyogenes.

Gram stain and motility: Staphylococcus aureus:

S. aureus showed round, convex, and 1-4 mm in diameter with
a sharp border and showed deep golden yellow, spherical,
smooth, raised, and glistening colonies in clusters in two planes
and Beta-hemolytic when cultivated for 24 hours in aerobic
atmosphere (XXVII) showing the microscopic features of S.
aureus.

Staphylococcus saprophyticus:

Gram-positive, capsulated singly, in pairs, or in a short chain of
3-4 bacteria, Irregular grape like clusters of cells. Non-
Flagellated, Non-Motile and Non-Sporing, figure (XVIII)
showing the microscopic features of S. saprophyticus
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Streptococcus agalactiae: L ~ - wMd o
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Fig. (XIX): Microscopic features of S. pyogene
Biochemical reactions:

Staphylococcus aureus:

e Catalase and coagulase positive, produced golden
yellow pigment on mannitol agar.

Staphylococcus saprophyticus:

e Catalase positive, coagulase negative, resistant to
novobiocin

.Streptococcus agalactiae:

Fig.(XVI11): Microscopic features of S. saprophyticus. e Showed catalase and coagulase negative, CAMP
positive.

Streptococcus pyogenes:

Catalase negaive, sensitive to bacitricin.
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A. Evaluation of Demographic data:

30.00-{

Study populations:

The study comprised of 180 subjects, 100 (55.6%) were HIV
positive subjects, 80 (44.4) were HIV negative healthy subjects
(control), the distribution of the study subjects is shown in table
(V) and figure (XXX).

Mean Age

10.00-

Table (V): The distribution of study subjects.

0.00—
HIV positive Control

Study subjects Frequenc Percen
y L Fig. (XXXI): Mean age among the study subjects.
HIV positive 100 55.6
Control 80 44.4
Total 180 100 Age groups:

The age group < 25 was the predominant age group in both
study groups, (66% and 46.3%) respectively, followed by the
- age group from 26-30 years old (17%) in HIV positive
P subjects, but in control group it was followed by age group
between 31-40 years old (30%) the distribution of the study
subjects according to their age groups is shown in table (VI)
and figure (XXXII).

Table (VI): The distribution of study subjects according to
their age groups.

Age -
group HIV positive Control
Frequency Percent Frequency Percent

<25 66 66 37 46.3

26-30 17 17 9 11.3
Fig. (XXX): The distribution of study subjects.

31-40 9 9 24 30
Age: 24 8 8 10 12.5

Among the total population the mean age was (27.34 +7.29), | Total 100 100 80 100

ranging between 20-47 years old, among the HIV positive
subjects mean age was (25.8+ 6.66), ranging between 20-47
years old, among the control subjects, the mean age was (29.3+
7.6 2) ranging between 20-45 years old, figure (XXXI) is
showing the age means of the study subjects.
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60% 55

Vo
52.50%

m HIV positive

Percentage

B HIV positive

20% |  control

Percentage

M control

10%

Female Male

=25 26-30 31-40 41 Gender

Age groups -years

Fig. (XXXIII): The distribution of HIV positive cases
according to their gender.

Fig (XXXII): The distribution of study subjects according .
to their age groups. Prevalence of UTI:
The prevalence of UTI was evaluated by the number of

organisms which showed significant growth on the culture. The

Gender: prevalence of UTI among HIV positive subjects was 28%,

o ; 0 o while in the control group it was 35%, but no significant
HIV positive group was comprised of 55% females, and 45% differences in the prevalence among both groups according to

males, the control group was approximately matched, it was X .
. S Mann-Whitney test (P-value)> 0.05 , as shown in table (VIII)
0, 0,
comprised of 52.5% females and 47.5% males, the distribution and figure (XXXIV).

of the study subjects according to their gender is shown in table
(VII) and figure (XXXIII).

Table (VIII): Prevalence of UTI.
Table (VI): The distribution of study subjects according to

their gender. w;‘_”“'
. . itne
Prevalence in HIV Prevalence in test
Culture positive Control y(P_
— Growth |
HIV positive 2] Frequ Frequen | Percentag v
Percentage
Gender FLEJUED Percent FrETLE Percent = = :
y ncy o 72 72 52 65
growth 0315
Female 55 55 42 52.5 Growth | 28 28 28 35 (NS)
Male 45 45 38 41.5 Total | 72 72 80 100
Total 100 100 80 100
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Table (X): The prevalence of UTI among HIV positive
patients according to their gender.

= HIV positive

Percentage

m control

Chi-square
Gender [No growth Growth [Total
h h (P- value)
Cuteure Prevalence among HIV positive
Female 35 (35%) 20 (20%) (55 (100%)
Fig. (XXXIV): Prevalence of UTI. Male 37 (37%) |8 (8%) 45 (100%) | 0.023(S)
Total (72 (72%) [28 (28%)  [100 (100%)
Prevalence according to age groups: Prevalence among control
Female 24 (24.7%) (18 (18.6%) 42 (100%)
No significant differences in the prevalence of UTI according Male [28(33.7) [10(12%) (38 (100%) |0.094 (NS)
to the age groups among both HIV positive subjects and 5 5 5
control subjects according to Chi-square test (p-value)> 0.05, a Total 52 (28.9%) 28 (15%) 180 (100%)

shown in table (IX).

Table (1X): Prevalence of UTI according to age groups. Gram reaction results:
Totally 56 bacterial species were isolated from the subjects of
Chi-square the study, 67.9% were gram negative, 32.1% were gram
Age [Nogrowth |Growth [Total positive. Among HIV positive subjects 21 (75%) were gram
(P- value) negative and 7 (25%) were gram positive, among the control

group 17 (60.7%) were gram negative and 11 (39.3%) were
gram negative, the distribution of the isolated species according
<25 A7 (47%) 19 (19%) |66 (100%) to the gram reaction is shown in table (4-8) and figure (XI).

26-30 [13 (13%) 14 (4%) |17 (100%)
31-40 6 (6%) 4 (3%) 9 (100%) 0.95 (NS)
>41 6 (6%) 2 (2%) |8 (100%)
Total [72(72%) |28 (28%) [100 (100%)

Prevalence among HIV positive

Prevalence among control
<25 [29(78.4%) [B(21.6%) | 37 (100%)
26-30 [5(55.6%) 4 (44.4%) 9 (100%)
31-40 [12(50%) |12 (50%) 24 (100%) | 0.125 (NS)
>41 |6 (60%) 4 (40%) 10 (100%)
Total [52 (65%)  [28 (35%) 80(100%)

Prevalence according to gender:

The prevalence of UTI was higher in females than males in
general, with significant differences among HIV positive
subjects (p-value < 0.05), but with no significant differences
among the control group (p-value > 0.05), as shown in table

(X).
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Table (XI): The distribution of bacterial isolates according to
Gram reaction.

Gram reaction No. Percent
All subjects
Gram (-) 38 67.9
Gram (+) 18 32.1
Total 56 100
HIV positive
Gram (-) 21 75
Gram (+) 7 25
Total 28 100
Control
Gram (-) 17 60.7
Gram (+) 11 39.3
Total 28 100

80.0% 75.0%

0.7%

o 60.0% -
) 39.3%
£ 40.0% -
E 25. mHIV positive
® 20.0% - M control

0.0% -

Gram (-) Gram (+)
Gram reaction

Fig. (XXXV): The distribution of bacterial isolates

according to Gram reaction.

Bacterial Etiologies:

Among the gram negative species, E. coli was the most
predominant bacterial etiology among the study population
(33.9%), followed by K. pneumonia it was (25%) equally in
both groups, P. aeruginosa was (8.9%), which was more seen
in HIV positive subjects than control. while among gram
positive species, S. aureus was the most common pathogen
(17.9%) equally found in both groups, S. agalactiae was
(5.4%), more frequently in HIV subjects than control. S.

© IQU Press

saprophyticus was (3.6%), S. pyogenes was (4.5%) seen in the
control group only.According to the chi-square test no
significant differences in the distribution of the bacterial
species among the study populations, as represented in table
(XI1) and figure (XXXVI).

Table (XI1): The results of bacteria identifications.

Uropathogens HIV positive Control Total
No. | Percent | No. | Percent | No. | Percent
E. coli 10 17.9% 9 16.1% 19 33.9%
K. pneumonia. | 7 12.5% 7 12.5% 14 | 25%
P. aeruginosa | 4 7.1% 1 1.8% 5 8.9%
S. aureus 5 8.9% 5 8.9% 10 | 17.9%
S. agalactiae 2 3.6% 1 1.8% 3 5.4%
S. - - 2 3.6% 2 3.6%
saprophyticus
S. pyogenes - - 3 5.4% 3 5.4%
Total 2 50% 2 50% 5 100%
8 8 6

Chi-square (P-value) 0.055 (NS)

17.9%

Percentage
5]
8

]

0. A
Y & 5
8 #‘@a“ ‘ﬂﬁ &o\,e"o&\&@ﬁo* \e“# ”
*‘Q Q & o § (,9 EHIV positive
o m control
Uropathogen

Fig. (XXXVI): The results of bacteria identifications.
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Antimicrobial susceptibility testing:
Gram negative bacteria:

The isolated uropathogens were tested for their sensitivity to 11
antimicrobial agents, the results of antimicrobial susceptibility
testing revealed that for 21 isolated gram negative bacteria
most isolates were resistant to the tested antibiotics and their
resistance profile were as following: Tetracycline and
Sulfamethoxazole (95.2%), Kanamycin (90.5%), Amoxicillin-
clavulanic acid  (Augmentin)  (85.71%), Meropenem,
Ceftazidime and Cefoxitin (76.19%), Amikacin and
Ciprofloxacin (71.43%), Imipenem (57.1%) and Nitrofurantoin
(38.1%). The gram negative isolates were somewhat
susceptible to Nitrofurantoin by (61.9%). The detailed
antimicrobial susceptibility testing is described in the table
(X1T) and figure (XXXVII).

120%

R

Percentahe

20% -

"6& Antibiotic

Fig. (XXXVIII): Antibiotic susceptibility testing for Gram
positive isolates
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Fig. (XXXVII): Antibiotic susceptibility testing for Gram
negative isolates

Ceftazidime and Naldixic acid (100%), Kanamycin and
Meropenem (85.7%), Amikacin, Amoxicillin -clavulanic acid
(Augmentin) and Gentamicine (71.4%). Cefoxitin (57.1%),
Ciprofloxacin and Imipenem, Kanamycin, Sulfamethoxazole
and Tetracycline (42.9%), About 67.86 % of the gram positive
isolates showed multidrug resistance profile. The detailed
antimicrobial susceptibility testing for gram positive bacteria is
described in the table (XIV) and figure (XXXVI1).

Gram positive Bacteria:

The results of antimicrobial susceptibility testing of 12
antimicrobial agents revealed that for 7 isolated gram positive
bacteria most isolates were resistant to all tested antimicrobial
agents and their resistance profile were as following:
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Table (XI11): Antibiotic susceptibility testing for gram negative isolates

Antibiotic E. coli Klebseilla spp. Pseudomonas spp. Total
(10 isolates) (7 isolates) (4 isolates) (21 isolates)
S R S R S R S R
Amikacin 3 7 3 4 - 4 6 15
(30%) (70%) (42.86%) | (57.14%) (100%6) (28.57%) (71.43%)
Amoxicillin -~ - - 10 3 4 - 4 3 18
clavulanic acid 1009%6) | (a2.8606) | C714%0) (100%) (14.29%) (85.71%)
Cefoxitin 3 7 2 5 - 4 5 16
(30%) (70%) | (28.57%) | (71.43%) (100%) (23.81%) (76.19%)
Ceftazidime 3 7 - 7 2 2 5 16
(30%) (70%) (100%) (50%) (50%) (23.81%) (76.19%)
Ciprofloxacin 2 8 2 5 2 2 6 15
(20%) (80%) | (28.57%) (71.43%) (50%) (509%) (28.57%) (71.43%)
Imipenem 7 3 1 6 1 3 9 12
(70%) (30%) | (14.3%) (85.7%) (25%) (75%) (42.9%) (57.1%)
Kanamycin 2 8 - 7 - 4 2 19
(20%) (80%) (100%) (100%) (9.5%) (90.5%)
Meropenem - 10 4 3 1 3 5 16
(100%) | (57.14%) | (42.86%) (25%) (75%) (23.81%) (76.19%)
Nitrofurantoin 7 3 2 5 2 2 13 8
(70%) (30%) | (28.57%) (71.43%) (50%) (509%) (61.9%) (38.1%)
Co-trimox - 10 - 7 1 3 1 20
(100%) (100%6) (25%) (75%) (4.8%) (95.2%)
Tetracycline - 10 - 7 1 3 1 20
(100%) (1009%) (25%) (75%) (4.8%) (95.2%)
58 194
Multidrug susceptibility (23%) (77%)
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Table (XIV): Antibiotic susceptibility testing for Gram
negative isolates

Antibiotic S. aureus (5 isolates) S. agalactiae (2 isolate) Total (7 isolates)
S R S R S R

Amikacin 2 (40%) 3 (60%) - 2 (100%) 2 (28.6%) 5 (71.4%)
Amoxicillin 2 (40%) 3 (60%) - 2 (100%) 2 (28.6%) 5 (71.4%)
-clavulanic
acid
Cefoxitin 1 (20%) 4 (80%) 2 (100%) - 3 (42.9%) 4 (57.1%)
Ceftazidime 5 (100%) - 2 (100%) - 7 (100%)
Ciprofloxaci 2 (40%) 3 (60%) 2 (100%) - 4 (57.1%) 3 (42.9%)
n
Gentamicin 1 (20%) 4 (80%) - 2 (100%) 2 (28.6%) 5 (71.4%)
e
Imipenem 1 (20%) 4 (80%) 2 (100%) - 4 (57.1%) 3 (42.9%)
Kanamycin - 5 (100%) 1 (50%) 1 (50%) 1 (14.3%) 6 (85.7%)
Nalidixic - 5 (100%) - 2 (100%) - 7 (100%)
acid
Meropenem 1 (20%) 4 (80%) - 2 (100%) 1 (14.3%) 6 (85.7%)
Cotrimox 3 (60%) 2 (40%) 1 (50%) 1 (50%) 4 (57.1%) 3 (42.9%)
Tetracycline 2 (40%) 3 (60%) - 2 (100%) 4 (57.1%) 3 (42.9%)

Multidrug susceptibility 27 (32.14%) 57 (67.86%)
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Urinary tract infection (UTI) is caused by the bacterial
invasion and multiplication in the organs of the urinary tract
system (Ifeanyichukwu et al., 2013). The frequency of UTI is
gradually increasing amongst HIV-infected patients as an
opportunistic infection. This is due to the unique pathogenesis
of the virus, which decreases the CD4" cells, and as such, the
individual’s immune system can no longer fight against
invading commensal organisms (Debalke et al., 2014; Olowe
et al, 2015). E. coli, Proteus spp., Klebsiella spp.,
P.aeruginosa, Enterococcus spp., and S. aureus are the most
causative agent of UTI in people living with HIV (Alemu et al.,
2013; Olutosin et al., 2016). The health consequences of UTI
among HIV-infected patients can be grave, resulting in acute
and chronic kidney diseases (Akinbami et al., 2013), infertility,
cancer, sepsis, and neurologic complication, which lead to
urinary stasis (Charanchi et al., 2012; Rashmi et al., 2013).
Some of the patients may substantially suffer from financial
burden not only because of the recurrence of UTI but also due
to the use of expensive antimicrobials, longer duration
hospitalization, adverse drug effects, and unsatisfactory
therapeutic options (Akinbami et al., 2013; Maniga et al.,
2015). This study was to compare the prevalence of
asymptomatic bacteriuria among HIV and healthy subjects and
to evaluate the antimicrobial susceptibility of the bacteria
isolated from HIV positive subjects, the comprised of 180
subjects, 100 (55.6%) were HIV positive subjects, 80 (44.4%)
were HIV negative healthy subjects (control), among the HIV
positive subjects mean age was (25.8+ 6.66), ranging between
20-47 years old, while among the control subjects, the mean
age was (29.3+ 7.6 2) ranging between 20-45 years old, HIV
positive group was comprised of 55% females, and 45% males,
the control group was approximately matched, it was
comprised of 52.5% females and 47.5% males.

Prevalence of UTI:

About 180 morning clean catch midstream urine samples
were collected from patients attending Benghazi center for
infectious diseases and immunolog, Significant asymptomatic
bacteriuria was observed in 56/180 (31.1%).The prevalence
of asymptomatic bacteriuria among HIV positive subjects was
28%, while in the control group it was 35%, but no significant
differences in the prevalence among both groups, other studies
reported that, patients with HIV had a UTI more frequently
than the controls (Schonwald et al., 1999). Cultures counts less
than 30 colonies of urine samples were not considered
significant to define a UTI. However, in immunocompromised
patients, this cannot be ignored. In this work the prevalence
was relatively higher than reported in an older study in which
the prevalence of asymptomatic bacteriuria in HIV positive
patients attending BCIDI was (7.3%) (Buzayan and Taher,
2009). Other related studies showed varying urinary tract
infection prevalence rates at different parts of the world. In a
study conducted in Ethiopia the prevalence was (18%)
(Marami et al., 2019), in India, the prevalence rate of urinary
tract infection in HIV positive patients was (4.0%) (Banu and

© IQU Press

QURINA

Sciemtif ic
Jowrmal

Ramachandrian, 2013). in Poland the prevalence was (23.2%)
(Skrzat-Klapaczynska et al., 2018), in Tanzania the prevalence
of bacteriuria was (12.3%) (Ngowi et al., 2021). While higher
prevalence rates of asymptomatic UTI were reported in Croatia
(41%) (Schowald et al., 2009), in Uganda the prevalence was
(32.2%) (Odoki et al., 2019) in India the prevalence was
(77.5%) (Xavier et al., 2015), in South Africa the prevalence
was (48.7%) (Benson et al., 2012). The divergence in the
prevalence rates of urinary tract infections could be due to the
difference in the immune levels/ HIV status of the patients who
had participated in the studies which might have contributed to
the increase or decrease in the prevalence rates of urinary tract
infections in different geographic locations. The variation in
prevalence rate of urinary tract infections in HIV infected
persons from one geographical area to another could also be
attributed to differences in UTI perception, mode of screening,
compounding risk factors such as age, host behavioral factors
and parity (Ogbukagu et al., 2016). In addition, due to
differences in study methods, designs population, prevalence
rates can differ from place to place. Also, the difference in the
disease stage among patients can also contribute to the
differences in prevalence rates. The difference in prevalence
rates goes to also suggest that geographical location could be a
pre disposing cofounding factor in the prevalence of urinary
tract infections in HIV positive patients.

Prevalence according to gender:

The healthy urinary tract, like other body systems, is
normally able to resist bacterial infections; numerous studies
have indicated that the frequency of urinary tract infections is
greater in women than in men. The prevalence of
asymptomatic  bacteriuria according to gender, was
significantly higher in the females 20% (n = 20/100), than in
the male patients 8% (n = 8/100) among HIV subjects, but the
difference was not significant among the healthy subjects, this
finding is agree with numerous previous studies This finding
concurs with several other studies including the studies from
India (Banu and Ramachandrian, 2013), Uganda (Odoki et al.,
2019), Ethiopia (Marami et al.,, 2019) Poland (Skrzat-
Klapaczynska et al., 2018) and Kenya (Kayima et al.,
1996).The reason for having high prevalence in females could
be related to the close proximity of the urethral to the anus but
also the short and wide urethra. This follows the trend of
normal healthy individuals where females are at higher risk of
being infected with urinary tract infections due to their short,
straight urethra. The close proximity of the female urethra to
the anus, autoinfection, incontinence, poor hygiene and bad
toilet habits, have all been reported as factors that influence
higher prevalence rate of urinary tract infections in females.
The large intestines and the perinea area serve as reservoir for
pathogenic bacteria. Different studies have indicated that
women who are prone to urinary tract infections possess
epithelial cells with significantly more receptors for
uropathogenic bacteria than healthy controls (Debalke et al.,
2014). This observation is supported by the reports of
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(Ogbukagu et al., 2016). However, these findings are in
contrast to the study by Inyang — Etoh et al., who recorded
higher prevalence rate 28.6% of urinary tract infections in
males and 23.8% in female patients in Calabar, even though it
was not statistically significant (Inyang—Etoh et al, 2009).
Spence also reported higher urinary tract infection prevalence
rate of 15.9% in males (Spence et al., 1996).

Prevalence according to age groups:

The prevalence of asymptomatic bacteriuria among
different age groups showed no significant differences other
studies reported that, the prevalence of urinary tract infections
decreaes during middle age but rises in older adults the
prevalence of urinary tract infections increase substantially
(Rowe and Juthani-Mehta, 2013). Other studies done in
Uganda and Ethiopia showed age to be a significant predictor
of UTI (Odoki et al., 2019; Marami et al., 2019). Another study
in Nigeria stated that, urinary tract infections occurred highest
in age group 26 — 38 years (Ogbukagu, et al., 2016). In another
study it was also observed that the prevalence rate of UTI in
HIV seropositive individuals was highest in age group 24 — 30
years and least in age group 44 years and above (Kemajou et
al, 2016). The prevalence of asymptomatic bacteriuria in
younger age groups was almost twice as high as what was
found in the older age group (Olowe et al., 2015). A significant
association was also found between age and the presence of
bacteriuria with younger individuals at higher risk (Olowe et
al., 2015). However, this is in contrast to findings in South East
Nigeria indicating that age group 60 — above had the highest
prevalence of 100% followed by age group 30 — 44 (44.9%)
(Kanu et al., 2016). In another related study carried out in
Nigeria, age group 46 and above had the highest prevalence
rate of urinary tract infections (Bigwan and Wakjissa, 2013).

The bacterial etiology:

In the present study about 28 uropathogens were identified,
21/28 (75%) were gram negative bacteria, while only 7/28
(25%) were gram positive pathogens. This finding also
collaborate with most previous studies which implicating gram
negative rods as the main cause of urinary tract infections in
Ethiopia (Fenta et al., 2016; Ogbukagu, et al., 2016; Marami et
al., 2019), in Italy, (Magliano et al., 2012), in Poland (Skrzat-
Klapaczynskalet al., 2018), in Uganda (Odoki et al., 2019),
Nigeria (Olowe et al., 2015). This might be due to the presence
of unique structures in gram negative bacteria used attachment
to uroepithelial cells and prevent them from urinary lavage
allowing for multiplication and tissue invasion resulting in
invasive infections and pyelonephritis (Ifeanyichukwu et al.,
2013). Other studies in Tanzania (Ngowi et al., 2021), in India
(Prakash and Saxena, 2013), Nigeria (Ochada et al., 2014) in
Pakistan (Bano et al., 2012) revealed that gram positive isolates
were the most predominant isolated uropathogens. In this study
among the 56 pathogens the mostly identified bacteria Among
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the gram negative species, E. coli was the most predominant
bacterial etiology among the study population (33.9%),
followed by K. pneumonia it was (25%) equally in both
groups, P. aeruginosa was (8.9%), which was more seen in
HIV positive subjects than control. while among gram positive
species, S. aureus was the most common pathogen (17.9%)
equally found in both groups, S. agalactiae was (5.4%), more
frequently in HIV subjects than control. S. saprophyticus was
(3.6%), S. pyogenes was (4.5%). Comparable results were
noticed in the previous study conducted by (Buzayan and
Taher, 2009). were E. coli was seen in (32%) of cases
followed by K. pneumoniae (24%); K. terrigena (12%); S.
aureus  (12%), S. epidermidis (8%), and (4%) each of
S.saprophyticus; E. aerogenes; Citrobacter koseri; P. mirabilis
(Buzayan and Taher, 2009). The greater prevalence of
members of enterobacteriaceae group in this study, especially
the coliforms proved that a high percentage of urinary tract
infections in our cohort may be due to fecal contamination and
poor hygiene. In other related studies, gram negative bacteria
were more prevalent than gram positive bacteria. This finding
was comparable with other findings done in Ethiopia (Fenta et
al., 2016; Ogbukagu, et al., 2016; Marami et al., 2019).

The most predominant isolated bacteria was E. coli. The
preponderance of E. coli could be due to the presence of a
unique structure that helps these bacteria for attachment to the
uroepithelial cells, allowing for multiplication and tissue
invasion, E. coli predominance may be due to E. coli is the
most common microorganism in the vaginal and rectal area
(Ali and Gholamreza, 2009), The high prevalence of E. coli in
the female gender could be due to the close proximity of the
anus to the vagina. This high possibility of UTIs in females is
due to the inherent virulence of E. coli for urinary tract
colonization such as its abilities to adhere to the urinary tract
and also association with other microorganisms moving from
the perineum areas contaminated with fecal microbes to the
moist warmth environment of the female genitalia (Andabati
and Byamugisha, 2010) The second most predominant
uropathogen is Klebsiella spp. The most likely cause is that
HIV-positive patients are at higher risk for infections due to
hospital associated pathogens such as Klebsiella spp. This is
due to more frequent necessity of hospitalization for patients
with immunodeficiency and thus more frequent infections
requiring hospitalization. This findings were in agreement with
studies conducted in Ethiopia (Fenta et al., 2016; Ogbukagu, et
al., 2016; Marami et al., 2019), in Iltaly, (Magliano et al.,
2012), in Poland (Skrzat-Klapaczyfiskal et al., 2018), in
Uganda (Odoki et al., 2019), Nigeria (Olowe et al., 2015;
Essien et al., 2015). In contrast, this study was inconsistent
with the finding reported in Nigeria in which the predominant
isolates were S. aureus (Ifeanyichukwu et al., 2013), in Ghana
the predominant isolates were S. aureus and S. saprophyticus
(Barnie et al., 2019). Most of the isolates reported from India
were P. aeruginosa (Xavier, et al., 2015). In Croatia,
Enterococcus species were the most frequent isolate in HIV
patients, in South Africa, the most common organism isolated
was P.aeruginosa (Bereczky et al., 2001). This variation in the
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type of bacteria isolates might be due to differences in sample
size, specimen collection technique, sample processing, and
personal and environmental hygiene (Adebayo and Salman,
2014; Marami,et al., 2019). Large scale studies revealed that,
theses variations in the bacterial agents of UTI and percentage
for uro-pathogens may be as a result of the very low level of
immune suppression as well as the socio-cultural differences
between the subjects (Anochie et al., 2001; Soje et al., 2006).

Antibacterial Susceptibility:

Antimicrobial resistance is a major clinical problem in treating
infections caused by different bacterial pathogens and has
increased over the years. In This study, the isolated
uropathogens were tested for their sensitivity to 11
antimicrobial agents, the results of antimicrobial susceptibility
testing revealed that for 21 isolated gram negative bacteria
most isolates were resistant to the tested antibiotics and their
resistance profile were as following: Tetracycline and
Sulfamethoxazole (95.2%), Kanamycin (90.5%), Amoxicillin-
clavulanic acid  (Augmentin)  (85.71%), Meropenem,
Ceftazidime and Cefoxitin (76.19%), Amikacin and
Ciprofloxacin (71.43%), Imipenem (57.1%) and Nitrofurantoin
(38.1%). The gram negative isolates were somewhat
susceptible to Nitrofurantoin by (61.9%). The results of
antimicrobial susceptibility testing of 12 antimicrobial agents
revealed that for 7 isolated gram positive bacteria most isolates
were resistant to all tested antimicrobial agents and their
resistance profile were as following: Ceftazidime and Naldixic
acid (100%), Kanamycin and Meropenem (85.7%), Amikacin,
Amoxicillin -clavulanic acid (Augmentin) and Gentamicine
(71.4%). Cefoxitin (57.1%), Ciprofloxacin and Imipenem,
Kanamycin, Sulfamethoxazole and Tetracycline (42.9%), this
findings were in agreement with (Ngowi et al, 2021) who
found that most of the gram positives bacteria were sensitive to
nitrofurantoin (88.2%) while demonstrating resistance to
ciprofloxacin and erythromycin by (77.8%) (and 60%)
respectively. This is in disagreement with one of the Ethiopian
studies that found a wvery high sensitivity (100%) to
nitrofurantoin and erythromycin (Debalke et al., 2014). From
this study, most of the bacterial isolates were resistant to the
commonly used antibiotics like  Augmentin  and
Sulfamethoxazole, and showed intermediate resistance to third
generation cephalosporin (Cefoxitin and Ceftazidime), gram
positive showed week susceptibility to Cefoxitin and Imipenem
in addition to very poor susceptibility to Ciprofloxacin and
Nitrofurantoin by gram negative isolates Theses findings were
supported by previous study from Libya, in which all bacterial
isolates showed high resistance rates to ampicillin,
nitrofurantoin, amoxicillin/clavulanic acid and Trimethoprim/
sulfamethoxazole (Buzayan and Taher, 2009). This finding is
in agreement with a study conducted by (Oladeinde et al.,
2011) who found that Nalidixic acid, sulphamethoxazole—
trimetoprim, amoxicillin—clavulanate showed very poor
activity. And disagree The susceptibility profile indicates
reported in the study conducted in Tanzania (Ngowi et al.,
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2021). In which high sensitivity to nitrofurantoin was noted,
this is in consonance with the report of (Samuel et al.,2012)
from Nigeria, (Msaki et al., 2012) and (Festo et al., 2011) in
north-western Tanzania. These resistance profile may be due to
long term use of these drugs over the years. Also, prescription
of antibiotics without laboratory guidance as well as over the
counter sales of antibiotics without prescription (Okeke et al.,
1999; Omoregie and Eghafona, 2009). In this study most of the
isolates were resistant to cotrimoxazole. The resistance to
cotrimoxazole may be due to the fact that this drug is widely
used for prophylaxis against opportunistic infections associated
with HIV (Lyamuya et al., 2011), this drug incorporated into
the current drug management of HIV/AIDS (Soje et al., 2006).
This trend may also be a reflection of the changes in antibiotic
sensitivity pattern recently noted in UTI in association with
other morbidities that has been ascribed to wide spread self-
medication and indiscriminate use of antibiotics practice that
are more likely to be more with patients having HIV/AIDS
(Ibadin et al., 2006; Aiyegoro et al., 2007). Multidrug
resistance has serious implications on the health outcome of
HIV-infected patients (Rashmi et al., 2013; Murugesh et al.,
2014). It is quite alarming to note that almost (72.6 %) of gram
positive and (71.7%) of gram negative isolates were found to
be resistant to two or more antimicrobials. This was higher
compared to the finding reported in Mysore, India (28%)
(Murugesh et al., 2014) but it was lower than a report from
Gondar, Ethiopia (95%) (Alemu et al., 2013). The high rate of
resistance seen to the most commonly prescribed antibiotics in
this study might be due to easy availability in the community,
very cheap in terms of cost and subject to misuse.

iv. CONCLUSION

Significantly high prevalence of asymptomatic urinary tract
bacteriuria (28%), than recorded in previous report less (7%).
The prevalence of asymptomatic bacteriuria is significantly
higher in female than males in HIV positive subjects. There
was no statistical significant differences between different age
groups. Among 28 samples that showed significant growth of
bacterial isolates 21 (75%) samples were gram negative
bacteria, while only 7 (25%) were gram positive pathogens.
Gram negative rods (Enterobacteriacea) were the most
predominant isolate. Twenty eight different uropathogens were
isolated they are: E. coli, K. pneumonia, P. aeruginosa, S.
saprophyticus and Staphylococcus aureus. Most isolates
showed multidrug resistance profile, including commonly used
antimicrobial agents (Augmentin), Quinolones, (Ciprofloxacin)
and third generation cephalosporin (Ceftazidime).
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