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ABSTRACT

The current review analyzed bacterial urinary tract infections (UTIs) in Irag from 2019 to 2023 by
highlighting the prevalence of gram-positive and gram-negative Bacteria among UTlIs. Escherichia coli
was the main pathogen, with 1430 bacterial isolates from UTI cases, followed by Klebsiella pneumonia
with 721 isolates, and Pseudomonas sp. with 182 isolates. The current study showed that the gram-
positive bacteria, represented by Staphylococcus aureus, were the dominant pathogen in UTI cases, with
229 isolates. The distribution of these pathogens varied annually, indicating changes in infection trends.
The dominance of E.coli and its multi-drug resistance were consistent with global findings, confirming its
clinical importance. The study highlighted other bacterial species responsible for UTIs, which were
Proteus sp., Enterobacter sp., and Enterococcus sp., confirming the complexity of the pathogenesis of
UTlIs. This statistical study provides critical insights into bacterial epidemiology and guides future
research for the management of UTlIs in Iraq.

Conclusions: The present review provides a comprehensive analysis of bacterial UTlIs in Irag from 2019
to 2023, emphasizing the prevalence and distribution of pathogens. E. coli was the most commonly
causative agent, followed by K. pneumonia and Pseudomonas sp., with significant multi-drug resistance
patterns noted, mirroring global trends. Gram-positive bacteria, S. aureus was predominant. Variability in
pathogen distribution highlights evolving infection trends and complexities in UTI pathogenesis. The
findings underscore the critical need for ongoing epidemiological surveillance and antibiotic stewardship
to manage UTIs effectively and mitigate resistance. This data is pivotal for improving healthcare
strategies and patient outcomes in Irag.

Key words: Urinary tract infection; Cystitis; Pyelonephritis; Urosepsis; Catheter Associated Urinary
Tract Infections (CAUTIS).
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INTRODUCTION
1. Urinary tract infection

Urinary tract infection is classified as one of the major diseases widespread among
humans as a society, as well as its outbreak in hospitals all over the world. These infections are a
serious health problem affecting millions of people annually. These infections occur as result of
a person infected with many pathogens, including Gram-negative bacteria represented by
Escherichia coli, which ranks first in causing urinary tract infections [1,2], as well as other
bacterial species represented by Klebsiella bacteria. Proteus, Enterobacter, Enterococcus,
Pseudomonas, and Gram-positive bacteria represented by Staphylococcus bacteria [3] in addition
to the presence of other cases that result from a person infected with fungi [4]. Urinary tract
infection is more common in females compared to males [5,6], as the infection rate in female’s
ranges from approximately (25-30) % when they reach an age group ranging between (20-40)
years. While the infection rate in elderly females of approximately age’s ranges from
approximately (4-43) % of people aged 60 years and over. In addition to infants among the target
groups for this disease [7,4]. Due to the presence of anatomical differences between females and
males, represented by the shortness of the urethra, which is shorter in females compared to males
[8], females are considered more susceptible to infection. In addition to other factors, including
the environment surrounding the urethra, which is moist in females, as infection begins after
Pollution of the periurethra by urinary pathogens that colonize the intestines and then colonize
the urethra because of their migration by flagella and pili, causing diseases of the kidneys and
urinary bladder [4].

Urinary tract infections newly classified based on clinical symptoms, risk factors, and
severity scale. Risk factors categorized ostensibly according to the ORENUC system. The letter
O indicates no known risk factors. The letter R indicates the risk of recurrent urinary tract
infections but without risk of a more severe outcome. The letter E indicates extraurogenital risk
factors, the letter N indicates relevant nephropathic diseases, the letter U indicates urologic
resolvable (transient) risk factors and the letter C indicates permanent external urinary catheter
and unresolved urologic risk factors. Urinary tract infection accompanied by symptoms of
Symptomatic Urinary tract infection, which represented by infection of both the kidney and its
pelvis, Pyelonephritis, Cystitis, and urinary tract infection, or also called Urosepsis, which
represents the most serious form of urinary tract infection, followed by nephritis, then urinary
bladder infection. The classification presented by both the European Society of Urology and the
Infection Section of the same society suggested the importance of differentiating between
uncomplicated urinary tract infections with low risk and complex urinary tract infections with
high risk depending on the presence or absence of the general severity. As well as the
classification of infections depending on the site of infection, severity of infection, stage of
infection, symptoms, and the occurrence of complications during infection, as shown in Figure

) [9].
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Figure (1) Complicated and uncomplicated urinary tract infections identified by the European Society of
Urology using the ORENUC system: [9]

2. Cystitis

Cystitis refers to an infection of the lower urinary tract, specifically the urinary bladder. It
is broadly classified into uncomplicated cystitis and complicated cystitis. Uncomplicated urinary
cystitis refers to inflammation of the lower urinary tract in healthy, non-pregnant men or women.
Acute Cystitis usually occurs due to a bacterial infection in the urinary bladder, as the bacteria
reach the urinary bladder via the ascending route with the urethra [10]. On the other hand,
complicated cystitis is associated with risk factors that increase the virulence of the infection or
the likelihood of antibiotic treatment failure. Acute cystitis usually caused by a bacterial
infection of the urinary bladder. Women are particularly vulnerable due to the proximity of the
urethra to the anus and vagina, which often colonized by Lactobacillus. However, after infection
it colonized by Escherichia coli, which are able to attach to the pili to attach themselves to the
mucous membrane of the urethra and bladder, which leads to their multiplication, causing a
leading inflammatory response. To the appearance of symptoms such as pain during urination,
oliguria, oliguria, and the appearance of blood in the urine, hematuria, which is revealed
laboratory by the presence of red blood cells in the urine in addition to the relatively short length
of the urethra in females [11]. E. coli which belongs to the enterobacteriaceae [12], are the most
common cause of urinary tract infections [13], especially urinary bladder infection, in addition to
the presence of many other causative agents of the genera of Gram-negative bacteria, represented
by both bacteria (Klebsiella, Proteus, Pseduomonas, Acintobacter, Sphingomonas), and genera
of positive. Gram stains such as Enterococcus bacteria, Streptococcus bacteria, and
Staphylococcus saprophyticus bacteria, which are responsible for infections in young women. In
addition to the possibility of infection by fungi (Candida) and viruses [11].

3. Pyelonephritis

The term Pyelonephritis refers to inflammation of the kidney, Pyelo refers to renal pelvis,
and Nephritis refers to inflammation of the kidney. Nephritis is classified into complicated and
uncomplicated, as uncomplicated refers to healthy women, while complicated nephritis refers to
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other conditions that may include healthy men and diabetics. Clinical symptoms for patients with
pyelonephritis include chills, fever, and pain in the flank on one or both sides of the body (radio).
It is possible that the inflammation not accompanied by symptoms such as dysuria or hematuria
[11].

Nephritis classified into two types: Acute Pyelonephritis and Obstructive Pyelonephritis.
Acute nephritis is an inflammation of the kidney parenchyma caused by microorganisms. In
general, bacteria arrive from the lower sections of the urinary tract. They can also reach the
kidneys through the blood (Hematogenous spread) and can pose a danger to the organs and
human life and lead to the appearance of Kidney Scar. As for obstructive nephritis, it arises from
several pathological factors, such as contamination of the urinary tract with pathogenic flora,
urinary congestion caused by obstructive factors. Also the effect of sub-atrophic and
atherosclerotic changes in the urinary tract as a result of immune deficiency, which leads to a
decrease in the ability of the epithelial layer of the kidney to resist. Infection and androgen
deficiency (hypoandrogenic) in the elderly [14]. E. coli are considered one of the most common
causes of nephritis and pyelonephritis, in addition to the possibility of infection by Gram-
negative bacilli such as Klebsiella, Proteus, and Pseudomonas, which lead to cases of health
care-associated nephritis or anatomical/neurological abnormalities that affect the urinary tract.
Nephritis often accompanied by the formation of stones, especially Struvite stones. Nephritis is
not limited to Gram-negative bacteria, but can occur because of infection with Gram-positive
bacteria such as S. aureus or Mycobacterium tuberculosis, which transmitted through the body
via blood route to the kidney [11].

4. Urosepsis

Urosepsis defined as sepsis caused by an infection in the genitourinary system. Its
severity depends on the host response. It is more common in elderly patients and diabetics who
suffer from weakened immunity, as well as organ transplant recipients and cancer patients
receiving chemotherapy or corticosteroids. Those suffering from acquired immunodeficiency
syndrome (HIV). However, all patients can be affected by bacterial species capable of causing
inflammation within the urinary tract [15]. E. coli is the leading cause of urine poisoning and
poses an enormous burden on healthcare systems worldwide, as well as multidrug resistance
(MDR) on the rise, making the infection more troublesome and more expensive to treat [16]. In
addition to the possibility of infection by Staphylococcus aureus, Proteus mirabilis, Klebsiella
pneumonia and Pseudomonas aeruginosa [17].

5. Catheter Associated Urinary Tract Infections (CAUTIs)

Catheter-associated urinary tract infections (CAUTIS) are one of the most common
healthcare-associated infections worldwide. CAUTIs are the cause of 40% of all hospital-
acquired infections and 80% of all hospital-acquired urinary tract infections (UTIs). A high
percentage of inpatients implanted with a urinary catheter at some point during their
hospitalization. The urinary catheter, which is made of plastic materials, inhibits the natural
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defense mechanisms in the urinary tract and promotes bacterial colonization or the formation of
biofilms which are structurally complex systems comprising populations of microorganisms
[18], on the catheter surfaces, which may cause CAUTI infection. It is associated with increased
disease burden, mortality, hospital bills, and length of hospital stay. Therefore, to prevent this
infection technological innovations must appear in catheter materials that prevent biofilm
formation. Many health care practitioners are unclear about the exact indications for the use of
bladder catheters, which can lead to unnecessary catheter use coupled with excessive use of
antibiotics, leading to the spread of antibiotic-resistant microorganisms [19].

6. Statistical study of Bacterial urinary tract infection cases in Iraq from 2019-2023

The results obtained from some of the previous studies from 2019 to 2023 for patients
whom suffer from urinary tract infections in different clinical cases showed that the main cause
of urinary tract infections was bacteria that may be positive or negative Gram stain. According to
the cases from 2019 to 2023, E. coli bacteria ranked first in causing urinary tract infections,
followed by K. pneumonia in second place and then Pseudomonas sp. As for Gram-positive
bacteria, S. aureus bacteria ranked first in being a cause of urinary tract infections. In addition to
the presence of many other Gram-negative and Gram-positive species that are also responsible
for urinary tract infections, they are represented by the following types of bacteria (Acinetobacter
bumanii, Micrococcus, Streptococcus sp., Enterococcus sp., Enterobacter sp., Citrobacter sp.,
Hemophilus sp. and Proteus sp.) as shown in Table (1).

Table (1) Epidemiology of Gram Negative and Gram Positive Bacteria in UTI patients

Bacteria 2019 2020 2021 2022 2023

Escherchia coli 338 257 358 162 315

Klebsiella pneumonaie 49 239 80 161 192
Staphylococcus aureus 78 0 80 27 44
Psedumonas sp. 86 18 35 26 17
Acinetobacter bumanii 6 0 23 0 0
Micrococcus sp. 2 0 0 0 0
Streptococcus sp. 29 0 0 0 0
Staphylococcus sp. 12 68 14 23 0
Enterococcus sp. 8 0 16 12 0
Enterobacter sp. 0 0 28 0 3
Citrobacter sp. 0 0 0 0
Hemophilus sp. 1 0 0 0 0
Proteus sp. 21 10 28 35 70

The results of the current statistics showed that E. coli recorded the highest rate in terms
of causing urinary tract infections, as the number of E. coli isolates isolated from cases of urinary
tract infections and in various clinical cases amounted to approximately 1430 isolates since the
year 2019-2023. During 2019, the number of E. coli from urinary tract infection reach 338
isolates from different genders and cases. Several studies, including [20], which conducted on
different genders and ages of patients suffering from urinary tract infections, indicated that E.
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coli with (46) isolates was the main cause of urinary tract infections. In other studies, conducted
by [21], indicated that Multi-drug resistance E. coli are also responsible for urinary tract
infections and the number of E. coli isolates was (166). As for [22], their results indicated that
the prevalence of E. coli in patients with urinary catheters reached (46). For the year 2020, the E.
coli number decreased to 257 isolates compared to the previous year. This decreased in number
may be came from the differences of clinical cases and the focus of researches on different cases
of urinary tract infection or specific ages and genders, also the localization of sampling
according to the hospital may also effect among different regions of Irag. In Kurdistan Region, a
study of [23] indicated that E. coli recorded the highest rate, it was (191) isolates in different
cases of urinary tract infections. Followed by [24] whom refer that the number of E.coli was (50)
after isolation of it from different hospitals in Baghdad. The results of the statistical study
showed that during the year 2021, the number of E. coli isolates reached (358) isolates in various
governorates of Iraq and in different clinical disease cases. The study of [25] indicated that the
number of E. coli isolates which isolated from children of different sexes suffering from urinary
tract infection reached (31) isolates, at a rate of (41.9)%. In another study of children suffering
from Thalassemia presented by [26], the number of E. coli isolates was (20) isolates, at a rate of
(43)%. In 2022, the number of E. coli isolates which isolated from urinary tract infections
reached (162) isolates [27-30]. During 2023, the number of E. coli isolated from cases of urinary
tract infection from various governorates of Irag amounted to (315) isolates. The study of [31]
indicated that the number of E. coli isolates amounted to (54) isolates, representing (30) %, while
[32] indicated that the number of E. coli was (25) isolates, representing (28.7)%, while the study
of [33] and [34] amounted to (91, 100) isolates, representing (49, 74.6)%, respectively.

The results of the current statistical study showed that K. pneumonia bacteria ranked
second among Gram-negative bacteria in being responsible for causing urinary tract infections,
as the number of K. pneumonia isolates reached (721) isolated from cases of urinary tract
infections from 2019 to 2023. During 2019, according to the current statistical study showed that
the number of K. pneumonia isolated from cases of urinary tract infection reached (49) isolates
[20, 21]. In 2020, the number of K. pneumonia reached (239) isolates in the Kurdistan Region.
The number of K. pneumonia isolates reached (65) with a percentage of (8.4)% according to
[23]. As for the study of [35], K. pneumonia isolates reached (174) with a percentage of (16.7)%
in cases of urinary tract infection. K. pneumonia during 2021 in many cases of urinary tract
infection reached (80) isolates. The study of [36] reported that the number of K. pneumonia
isolates reached (66) isolates. In 2022, the number of K. pneumonia isolates was approximately
(161) from various governorates of Irag, this was stated in [37, 27-30]. From cases of urinary
tract infection in 2023, K. pneumonia isolates reached (192). Also [33] indicated that the number
of K. pneumonia from cases of urinary tract infection reached (50) isolates, representing
(27.8)%. As for the study by [39], it showed that the number of multi-drug resistance K.
pneumonia reached (137) representing (93.43)%.
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According to the current statistical study, Pseudomonas sp. ranked third among Gram-
negative bacteria in causing urinary tract infections. This statistical study showed that the
number of Pseudomonas sp. isolated from cases of urinary tract infections and within different
clinical cases from 2019 to 2023 amounted to approximately (182) isolates. This statistical study
showed that the number of Pseudomonas sp. isolates isolated from urine samples of urinary tract
infections in 2019 in various governorates of Iraq reached (86) isolates. A study by [40]
indicated that Pseudomonas sp. isolates from diabetic patients suffering from urinary tract
infections reached (75) representing (71.42)%, while in [20, 35, 21] the number was (6, 1, 4)
representing (4, 6.25, 2.4)%, respectively. As for the year 2020, Pseudomonas sp. isolates
reached (75), representing (71.42)%, while it was (18) only in the study of [23] in Dohuk
Governorate. In 2021, Pseudomonas sp. which isolated from cases of urinary tract infection in all
governorates of Iraq, reached to (35) isolates according to [26]. In the year 2022, the number
Pseudomonas sp. Isolates amounted to (26) in urinary tract infection patients [28-30].
Pseudomonas sp. isolates for the year 2023, from different disease cases of people suffering from
urinary tract infection, was (17) isolates, as the numbers were distributed between the study of
[33] and [38].

The current statistical study showed that S. aureus ranked first among Gram-positive
bacteria in causing urinary tract infections. The number of S. aureus isolates isolated from cases
of urinary tract infections and within different clinical cases from 2019 to 2023 amounted to
approximately (223) bacterial isolates. The results of the current statistical study showed that S.
aureus isolated from urinary tract infections in 2019 reached (78) isolates. Abdullah [30]
indicated that S. aureus isolated from urinary tract infections in the Kurdistan Region reached
(61) isolates representing (40.4)%. The current study also showed that S. aureus from urine
samples in 2021 reached (80) isolates in various governorates of Iraq. As represented by [26], the
number of S. aureus isolates reached (23) isolates. During 2022, the study of [28] and [30]
indicated S. aureus isolated from urinary tract infections reached (16, 11) isolates at a rate of (14,
8.1)% respectively. S. aureus during 2023 were isolated from cases of urinary tract infection and
the number reached (44) isolates as stated in [33].

CONCLUSIONS

This study highlighted and analyzed UTIs caused by bacteria in Iraq from 2019-2023, focusing
on pathogen prevalence and distribution. E. coli was the most common cause of UTIs, followed
by K. pneumonia and Pseudomonas sp. Gram-positive bacteria represented by S. aureus, which
was predominant. These findings reveal how the infection patterns was evolved, emphasizing the
urgent need for continuously surveillance and antibiotic stewardship to combat resistance and
improve UTI management, healthcare strategies, and patient outcomes in Iraqg.
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