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Abstract: Uropathogenic or Urinary Tract Infections (UTI) and incisional surgical site infection
(incisional SSI) are a worsening trouble among patients. Objective: Investigate the etiological
bacterial agents in patients suffering from uropathogenic and incisional infection. Methods: The
study specimens included a total of 52 specimens were gathered randomly from (males and females)
patients, aged (1-80) years, in Al-Hussein Teaching Hospital in Al-Muthanna Governorate. 19 Mid-
stream sample of urine &33 specimens were gathered aseptically from the incisional sites of patients
doubtful to infect with SSIs after Surgery when patients were observation for symptoms and signs
of SSIs during hospitalization. Urine sample and pus swabs were immediately brought to the
medical microbiology laboratory for test. Results: The isolation rate of Gram-negative bacteria of
uropathogenic isolates in this study was 11 (57.89%) greater than Gram-positive bacteria 8 (42.11%);
but there is no a statistically significant difference between them. Whereas there is a statistical
significant difference between the isolation rate of Gram-positive bacteria of incisional SSIs isolates
in this study was 23 (69.697%) and Gram-negative bacteria 10 (30.303%) at p-value less than 0.05.
Conclusions: these finding has clarified a major contribution of gram-negative bacterial isolates E.
coli was the most dominant urinary tract infection pathogen among the study's participants,
according to the study's findings. This could lead to lengthy hospital lodging, high recurrence and
high health care costs. Whereas most predominant etiological agent of incisional SSIs was gram
positive S. aureus.
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1. Introduction

Despite of improvement in antiseptic, sterilization and surgical technique, Urinary
Tract Infections (UTI) and incisional surgical site infection (incisional SSI) are a worsening
trouble among patients; these infections affect the surface skin and subcutaneous tissue to
deep structures. UTI can progress to complications suchlike epididymitis, orchids and
prostatitis in male patients while pyelonephritis, cystitis, in most patients and cause har-
assment to the patient with staying elongated time in hospital, and rising price and mor-
tality. It estimated more than 13.000 deaths per year while the deaths of SSI reach to 38%
of patient [1,2,3]

According to anatomic level of infections (incisional SSI) can be classified into 3 cate-
gories are organ infection, deep incisional and superficial incisional. Superficial incisional
SSlIs are most predominant than the other types and estimate many of all SSIs. There are
factors can increase the danger of SSI inclusive extended hospitalization after or before the
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surgery, unsuitable sterilization of surgical instruments and lengthy period of surgery.
Furthermore, the bacteria insert into the incision site throughout or after the surgery, the
virulence of the bacteria depend on the physiological circumstance of each wound are
main agents that limited the degree of infection [4, 5].

The most recurrent causative of UTI is bacteria including Gram negative bacilli have
prevalent role, additionally, the Gram-positive cocci also have a major role in UTIs. Esch-
erichia coli, majority predominant UTI followed by Proteus spp., Klepsiella spp., Staphy-
lococcus spp., and Pseudomonas spp. [6]

Whereas the most common causing factors of SSI bacteria including Gram positive
bacteria followed by gram negative. S. aureus is the most species isolated pathogens; co-
agulase negative (CoNA) Staphylococci, Enterococcus spp., Pseudomonas aeruginosa and
Escherichia coli. [7, 8].

2. Materials and Methods

2.1 Collection of Clinical Specimens

The study specimens included overall of 52 specimens were gathered randomly from
(males and females) patients, aged (1-80) years, in Al-Hussein Teaching Hospital in Al-
Muthanna Governorate. 19 Mid-stream sample of urine because the midstream specimen
indicates actual bacteriological picture of the urinary tract. Whereas, 33 specimens were
gathered aseptically from the incisional surgical sites of patients doubtful to have SSI post-
surgery when patients were surveillance for symptoms and signs of SSIs during hospital-
ization, including purulent drainage, pus, redness, or localized swelling. In a nutshell,
Samples were taken aseptically from patients' superficial surgical wound using sterile cot-
ton swabs. Swabs and urine sample were delivered right away to microbiology lab [9].

Clinical Specimens
)52(

Superficial &
Subcutaneous Incisional
)20(Infections

Deep Incisional
)13( Infections

Figure 1. Numbers of Clinical Specimens
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2.2 Culture and Investigation Techniques

The collected Mid-stream urine specimens and Incisional SSIs specimens were acti-
vation by inoculating method on Nutrient broth (Hi-media/India) and Brain heart Infusion
(Hi-media/India) broth then; after aerobically incubation of the tubes for overnight at 35-
370C they were scrutinized for the absence or presence growth in bacterial colonies. If fe
bacterial colonies were present; further investigation by physical characteristics suchlike
Odor, Colony morphology and color, Swarming, presence or absence hemolysis after in-
oculated the positive culture by streak plate Method onto Blood agar 5% (Microme-
dia/USA), Mannitol Salt Agar Base (MSAB) (Company of Hi-media/ in India), MacConkey
agar CM0007 (OXOID / U.K.), Nutrient agar (Hi-media/India), and then aerobically incu-
bating for the plates at 35-37°C for 1 Day. Furthermore, biochemical tests for the bacteria
(Gram positive and gram negative) [6].

2.3 Identification via HiCrome Agar Base, Modified and VITEK 2 Compact System

According to manufacturing company's instructions, aggregate of 30.38 gm. were
dissolved in 500 ml of D.W. Then, boiled to resolve the medium completely, without au-
toclaving, cooled to (45-50) °C. for specific identification depending on the color produc-
tion via colonies the bacteria isolates were cultured on this media the incubating for the
plates at 35-37°C for 1 Day.

The procedure of identification of bacterial colonies aged 24 hours was performed
via special program of VITEK2 Compact system provided by Al-Hussein Hospital was
used in the data reading of Gram-Positive Identification Cassette Card (GP ID Cassette
Card) & Gram-Negative Identification (GN ID Cassette Card) by using Bar Code Scanner
Device according to [10].

2.4. Ethical Approval

The official authoritative in the hospital and patients assent or their partner for spec-
imens was gained before starting the work.

2.5 Data Analysis

MedCalc Software Ltd. Comparison of two rates. Version 22.009; 2023; Furthermore,
Microsoft Excel (2010) was performed for represented of data such as percentage and
charts.

3. Results

The isolates of different bacteria were grown on varies of culture media especially
on HiCrome Agar Base, modified for specific identification depending on the color pro-
duction as in Figure (1).
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Figure 1. Bacterial colonies on HiCrome Agar Base, Modified after incubation for 24 hours at 35-
37¢ C. Blue color for Staphylococcus epidermidis while green color Staphylococcus aureus.

The Gram negative (-ve) bacteria isolation rate of uropathogenic isolates in this study
was 11 (57.89%) greater than Gram-positive bacteria 8 (42.11%); but there is no a statisti-
cally significant difference between them.

While the major frequent etiology of uropathogenic bacteria was Escherichia coli (E.
coli) that their rate estimated 8 (42.11%) of the total 19 isolates, followed by Staphylococcus
au-reus (S. au-reus) 6(31.57%), Proteus spp. 2(10.53) and then Enterococcus spp. 2(10.53)
Klebsiella sp. 1(5.26%)as in Figure (2) and Table (1)

Table 1. Number of bacterial isolates among patients with uropathogenic infections

Infection Site Bacterial Isolates Number (No.) Total
E. coli 8
S. aureus 6

Uropathogeni 19
ropathogenic Proteus spp. 2
infection

Enterococcus spp. 2
Klebsiella sp. 1

There is a statistically significant difference between the isolation rate of Gram-
positive bacteria of incisional SSIs isolates in this study was 23 (69.697%) and Gram-
negative bacteria 10 (30.303%) at p-value less than 0.05.

The most predominant bacterial etiology of incisional SSIs isolates was S. aureus
which their rate estimated 13 (39.39%) of the total 33 isolates followed by CoNS 8 (24.25),
Pseudomonas aeroginosa 5(15.15), Acinetobacter spp. 2(6.06%), Bacillus spp. 2(6.06%), E.
coli 1(3.03%), Moraxella sp. 1(3.03%), and Streptococcus sp. 1(3.03%) as in Table 2. and
Figure (2) & Figure (3). There is a statistically significant difference between the
Staphylococcus spp. and other bacteria at p-value less than 0.05.
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Figure 2. Percentage of bacterial etiology among patients with uropathogenic infections

Table 2: Number for bacterial isolation among patients suffering from Incisional infections

. . . Number
Infection Site Bacterial Isolates Total
(No.)

Staphylococcus aureus 13*

CoNS 8*
Pseudomonas aeroginosa 5
Acinetobacter spp. 2
Bacillus spp. 2

Incisional infection Escherichia coli 1 33

Moraxella sp. 1
Streptococcus sp. 1

There is a statistically significant difference between the Staphylococcus spp. and

other bacteria at P-value less than 0.05.
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Figure 3. A. Yellow pigment refers to Mannitol fermentation of S. aureus colonies on MSAB; the
colony in filter paper no color change after 10 second, indicating negative result (Oxidase-negative
organisms). B. Colonies of Pseudomonas aeroginosa on Blood Agar; colony in filter paper color
change to Blue after 10 second, indicating positive result (Oxidase-positive organisms).
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Escherichia coli
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Figure 4. Percentage of bacterial Etiology among patients with Incisional infections

4. Discussion

The majority isolates during this study were gram-negative bacteria that accountable
57.89 % of UTI; consistent results were recorded from Ethiopia [11], Iran [12]. This might
be because gram-negative bacteria have a special structure that aids in adhering to

uroepithelial cells and keeps the germs from being washed away by urine, allowing for

proliferation and tissue invasion [13].
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The major predominant etiological factor of UTIs was E. coli, estimated up to 44.45 %
of isolation. This result is consent with the results from Kirkuk, Iraq [14], China [15] and
Southwest Ethiopia [13]. The conceivable clarification for the rise isolation average of E.
coli in findings' study might be due to the important plenty of E. coli in the rectal area,
which in turn travels through the genitals to the urinary tract and causes UTI, as well as
the fact that E. coli has a variety of significant virulence factors tailored for invasion and
colonization of the urinary epithelium, such as S-fimbriae and P-fimbriae adherence
factors that mediate the attachment [13].

The predominated isolates of incisional SSIs in current study were Gram-positive
bacteria accountable 69.697%, consistent findings were reported from India [16] and
Northeast Ethiopia [17] The findings of current study clarified that S. aureus and CoNS
were the two most common isolates among the gram-positive isolates. This, in contrast,
to study done by [5] Gram-negative bacteria were commonly associated with
postoperative SSIs, with a predominance of Klebsiella spp. Within 30 to 90 days of the
surgery, incisional SSIs are infections that develop at the surgical site. The infection may
be minor, affecting only the skin and subcutaneous tissue, or it may be severe, affecting
deeper tissues, organs, or even the implant itself. [18]. The patients incur higher costs due
to longer hospitalizations, more nursing care, additional wound care, potential hospital
admissions, and further surgical procedures. [19].

The medium of HiCrome Agar Base modified contain along with carbonaceous,
nitrogenous, and vitamin B complex components, peptone supplies the required nutrients.
To produce colored colonies, bacterial species particularly break the chromogenic mixture
added to the medium. Suchlike Purple color for Escherichia coli, green color for
Staphylococcus aureus, and blue color for Staphylococcus epidermidis [20].

This emphasizes that SSI-causing bacteria can differ between institutions. Regardless
of the source of infection, S. aureus, a gram-positive bacterium, remains to be the main
cause of SSI in patients in industrialized countries. [16]. The environment in the operating
room, the effectiveness of the central sterile supply department, post-operative care, the
type of surgery, and associated host factors are some of the variables that affect the
incidence of SSIs. In addition, it is crucial to consider the elements that affect surgical

wound healing and establish the risk of infection. [18].

5. Conclusions

According to the study's results, Gram-negative bacterial isolates have contributed
significantly, E. coli was the most common pathogen associated with urinary tract
infections in the current study. It can result from a prolonged hospital stay, substantial
medical expenses, and a high rate of recurrence. Whereas the most predominant

etiological agent of incisional SSIs was gram positive S. aureus.
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