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ABSTRACT
Objective: The current study aims to isolate and diagnose the bacteria from urinary 
tract infection patients and study its relationship to few hormones such as Progesterone, 
Estrogen, Cortisol and FSH, in addition to Vitamin D.
Methods: Collection samples were carried out in Al-Housani hospital and Zain Al-Aabdin 
hospital during the period from December 2021 to March 2022. Forty-two patients had 
blood and urine samples taken, while 42 people who weren’t hospitalized served as 
the control group. The urine sample was centrifuged and examined microscopically to 
determine the urinary tract infection (UTI). Then the blood sample was cultured to obtain 
the bacteria and diagnose it with a VITEK device, hormones levels of progesterone, 
estrogen, cortisol and follicle-stimulating hormone (FSH), in addition to vitamin D in the 
serum, were measured.
Results: UTI females were more than (76.19%) of males (23.18%). Twelve bacterial 
isolates were obtained from only female patients belonging to four bacteria genus, 
these bacteria: Enterococcus sp. (4 isolates), Staphylococcus saprophyticus (4 isolates), 
Klebsiella pneumonia (2 isolates), and E. coli (2 isolates).
The concentration of vitamin D decreased in male and female patients (12.178 and 16.766) 
ng/mL, respectively, compared to the healthy controls. The presence of bacteria in female 
UTI patients led to an increase in the levels of both progesterone and estrogen (17.608 
ng/mL and 1651.743 pg/mL), respectively. Also, the concentration of FSH in female 
UTI patients increased from its concentration in the healthy ones, which was (20.560 and 
8.723) mIU/mL, respectively. The concentration of cortisol was not affected in patients. 
Conclusions: Females are more infected with UTIs than males, and all bacterial species 
were isolated from females, Enterococcus sp. (4 isolates), Staphylococcus saprophyticus 
are the most common. Bacterial infection is related to a concentration of vitamin D in male 
and female patients, and have a relationship with a concentration of estrogen, progesterone 
and FSH in females.
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INTRODUCTION
Urinary tract infections (UTIs) include infections of the lower 
and higher urinary tracts as well as microbial colonization of 
urine. One of the most typical bacterial illnesses in adults is 
a UTI. Due to the growing occurrence of bacterial resistance 
to a variety of antibiotics, they pose a serious threat to public 
health.1 Bacteria are the most frequent cause of these infections. 
Escherichia coli, which is present in 80% of cases, is the 
most significant member of the Enterobacteriaceae family 
and is responsible for more than 70% of UTIs.2 The family is 
widespread in the environment and among its animal hosts, 
and it is relatively simple to pick up and spread the genetic 
determinants that confer resistance to the majority of antibiotic 
classes. One of the Gram-negative bacteria with the most 
thorough studies is E. coli.

UTIs have a 12% incidence in the female population across 
all age groups, and their frequency rises with age and peaks in 
adolescence.3 More than half of the females have experienced 
a UTI at least once in their lives, although only 11% of females 
reported having one within a year. The most likely reason is 
a mix of risk factors, which include age, an active sex life, 
physiological and anatomical changes, and the proximity of 
the urethra, vagina, and rectum in women.4

A urine sample acquired by peeing is not regarded as a 
primary sterile sample since the urinary system represents a 
sterile space with the exception of the distal urethra, which 
is colonized by the saprophyte microbiota of the surrounding 
region. As soon as a bladder becomes infected, bacteria can 
readily multiply and reach significant quantities in the urine, 
which stimulates their growth. The rise of germs from the 
urethra is the most prevalent mechanism that leads to UTI, 
especially bacteria of intestinal origin, according to a wealth 
of clinical and experimental evidence. Microorganisms 
can enter the urinary system through blood circulation or 
lymphatic expansion (E. coli and other Enterobacteriaceae).5 
A few bacteria, including Staphylococcus aureus, Candida 
spp., Salmonella spp., and Mycobacterium TB, which cause 
initial infection elsewhere in the body, are only known to 
induce haematogenous UTI. According to the idea of bacterial 
virulence in the urinary system, not all bacterial species can 
result in infection. Lower levels of bacterial virulence are 
required to promote infection in defensive mechanisms that 
are more vulnerable (obstruction or bladder catheterization). 
The etiology of UTI is complicated; it is impacted by a variety 
of biological, behavioral, and uropathogen-related aspects of 
the host. Bacteria are the most frequent cause of UTI, though 
rarely fungi and viruses may also be found. Staphylococcus 
saprophyticus is the next most prevalent isolate, found in 
5–15% of urine samples from patients with simple UTIs 
(cystitis), while Klebsiella, Enterobacter, and Proteus are 
uncommon sources of infection outside of hospitals (5–10%).6 
E. coli strains are the most common isolate, found in 80% of 
urine samples from patients with simple UTIs. These species 

and Candida spp. are typically responsible for UTIs acquired 
in hospitals, with E. coli accounting for only 35–50% of cases.7 

Aim of the Study
The current study aims to isolate and diagnose the bacteria 
that cause urinary tract infection and study its relationship to 
some hormones such as Progesterone, Estrogen, Cortisol and 
FSH in addition to Vitamin D.

MATERIALS AND METHODS 
Samples Collection 
Collection samples carried out in Al-Housani hospital and 
Zain Al-Aabdin Hospital from December 2021 to March 2022. 
42 patients had blood and urine samples taken, as well as 42 
control subjects who weren’t hospitalized. They were between 
the ages of 18 and 54.

Urine Sample 
To participate in the current experiment, patients with 
symptomatic UTIs and controls were provided 10 mL clean-
catch mid-stream collected in sterile containers. Every urine 
sample was divided in half in the medical lab and the second 
half was directly inoculated on standard culture media 
(MacConkey and Blood agar) and incubated aerobically at 
37℃ for 24–48 hours using conventional methods. The first 
half was centrifuged and stored at -80℃. To prepare urine 
debris for direct microscopic examination for pus cells, RBCs, 
epithelial cell count, cast, crystals, and parasite infection, if 
present, the remaining urine was centrifuged (1500 rpm for 5 
minutes). RBC counts, pus cells, and epithelial cell counts may 
occasionally be present in normal urine sediment.

Bacterial Diagnosis
The bacterial species was determined using a fully automated 
VITEK-2 compact system. Gram-positive and Gram-negative 
cards were used for bacterial identification, and the system was 
used per the manufacturer’s instructions. If the test organisms 
were isolated as pure isolates from MacConkey or blood agar, 
3 mL of 0.45% sterile saline was added to the polystyrene tube, 
and the organism was then homogeneously suspended in the 
saline. Gram-negative and Gram-positive bacteria had bacterial 
suspension densities between 0.5 and 0.63.

Microorganism suspensions are inoculated onto the 
identity cards. The transfer tube is inserted into the matching 
suspension tube while a test tube with the microorganism 
suspension is put in the next slot.

Blood Samples
Each participant’s three mL of blood were drawn into a gel 
tube, and the sera were separated by centrifuging the blood 
for five minutes at 1000 rpm. The serum was then tested for 
progesterone, estrogen, vitamin D3, cortisol, and FSH by 
MEGLUMI and VITEK immuno diagnostic assay system 
(VIDAS), respectively. 
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Statistical Analysis
The statistical analysis included determination of the 
significant differences between the factors studied in this 
study by use of the chi-square test and T test (One tail) at α = 
0.05 (the probability level) by using SPSS program version 20.

RESULTS 
Among the 42 UTI patients, 32 of them were females (76.19%) 
and 10 males (23.18%), and the results show in Figure 1 that the 
most infections were in females with a significant difference 
(p = 0.00069) from males in the current study.

The results of the urine culture for 32 females with urinary 
tract infection were a positive culture results in 12 samples 
(37.5%) while the results of culture were negative in 20 samples 
(62.5%) and no significant differences (p = 0.1573), Figure 2.

Four types of bacteria were diagnosis of 12 samples positive 
for culture, these species are Enterococcus sp. were 4 isolates 
(33.33%), Staphylococcus saprophyticus were 4 isolates 
(33.33%), Klebsiella pneumonia were 2 isolates (16.67%), 

Table 1: Comparison of parameters concentration between healthy and UTI male patients.

Parameter Healthy persons (N=10) UTI patients (N=10) p-value

Progesterone (ng/mL) 0.371 ± 0.021 0.164 ± 0.057 0.0001**

Estrogen (pg/mL) 30.785 ± 4.036 29.554 ± 2.740 0.4353

Vitamin D3 (ng/mL) 23.723 ± 5.813 12.178 ± 6.101 0.0004**

Cortisol (ng/mL) 101.526 ± 12.339 87.6 ± 27.923 0.1663

FSH (mIU/mL) 4.602 ± 1.142 3.852 ± 2.716 0.4313
*means significance differences (p < 0.05) ** means high significances differences (p <0.001)

Table 2: Progesterone concentration (ng/mL)of UTI female patients with/without bacterial infection

Patients of UTI Control
p-value

Infection Mean ± SD Mean ± SD

Without bacterial infection 11.535 ± 1.548
10.307 ± 2.405

0.0475*

With bacterial infection 17.608 ± 1.588 0.0001**

Total 13.812 ± 1.566 10.307 ± 2.405 0.0001**

p-value 0.0001**
*means significance differences (p < 0.05) ** means high significances differences (p < 0.001)

Table 3: Estrogen concentration (pg/mL) of UTI female patients with/without bacterial infection.

Patients of UTI Control
p-value

Infection Mean ± SD Mean ± SD

Without bacterial infection 726.471 ± 133.33
293.77 ± 57.28

0.0001**

With bacterial infection 1651.743 ± 232.53 0.0001**

Total 1073.19±179.31 293.77 ± 57.28 0.0001**

p-value 0.0001**
*means significance differences (p < 0.05) ** means high significances differences (p < 0.001)

Figure 1: Patients with UTIs by gender distribution.

Figure 2: Distribution of UTI female patients according to bacterial 
infections.

Figure 3: Bacterial types isolated from UTI Female patients.
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and E. coli were 2 isolates (16.67%), according to the results 
of statistical analysis in Figure 3, it there are no significant 
differences (p = 0.72123) between the bacterial species isolated 
in this study.

The results in Table 1 show that the concentration of 
progesterone in UTI male patients decreased significantly  
(p = 0.0001) from its concentration in healthy males but within 
the normal value of the hormone. While the concentration 
of vitamin D was significantly lower (p=0.0004) than its 
concentration in healthy males, its concentration reached 
(12.178 and 23.723) ng/mL, respectively. As for the hormones 
estrogen, cortisol and FSH, there was no significant differences  
(p > 0.05) between males with UTI and healthy males.

The results of the statistical analysis in Table 2 show that 
there is a significant increase (p=0.0001) in the concentration 
of progesterone hormone of women with urinary tract infection 
compared to healthy women, as the concentration of the 
hormone reached (13.812 and 10.307) ng/mL, respectively. On 
the other hand, there is a significant increase (p=0.0001) in 
the progesterone concentration of women who have a bacterial 
infection compared to women patients who do not have a 
bacterial infection, as the progesterone concentration reached 
(17.608 and 11.535) ng/mL, respectively.

The results of the statistical analysis of Table 3 indicate 
that there is a very high significant increase (p=0.0001) in the 
estrogen concentration for women with urinary tract infection 
compared to healthy women, as the estrogen concentration 
reached (1073.19 and 293.77) pg/mL, respectively. There 

was also a significant increase (p=0.0001) in the estrogen 
concentration for UTI female patients with bacterial infection 
compared to female patients without bacterial infection. 
Its concentration reached (1651,753 and 726,471) pg/mL, 
respectively.

Through the results of the current study, the concentration 
of vitamin D3 decreased significantly (p=0.0001) for females 
with UTI compared to healthy females, as its concentration 
reached (16.766 and 28.117) ng/mL, respectively. Also, its 
concentration decreased significantly (p= 0.0446) in patients 
with bacterial infection compared to the absence of bacteria, as 
its concentration was (11.631 and 19.848) ng/mL, respectively, 
as shown in Table 4.

The results of the statistical analysis of Table 5 showed 
that the concentration of cortisol did not differ significantly 
when comparing patients with healthy subjects, not even when 
comparing patients with the presence and absence of bacteria, 
as the p-value s were (0.9908 and 0.7716), respectively.

The concentration of FSH hormone was significantly 
increased (p=0.0001) for UTI female patients compared 
to healthy females, as its concentrations were (20.560 and 
8.723) mIU/mL, respectively. Also, the presence of bacteria in 
female patients with UTI significantly reduced (p=0.0001) the 
concentration of FSH hormone compared to its concentration 
of female patients with UTI when no bacteria were present, 
as its concentration reached (12.481 and 25.424) mIU/mL, 
respectively, as in Table 6.

Table 4: Vitamin D3 concentration(ng/mL) of UTI female patients with/without bacterial infection

Patients of UTI Control
p-value

Infection Mean ± SD Mean ± SD

Without bacterial infection 19.848 ± 12.081
28.117 ± 4.921

0.0011*

With bacterial infection 11.631 ± 7.886 0.0001**

Total 16.766 ± 11.307 28.117 ± 4.921 0.0001**

p-value 0.0446*
* means significance differences (p < 0.05) ** means high significances differences (p < 0.001)

Table 5: Cortisol concentration(μg/dL) of UTI female patients with/without bacterial infection.

Patients of UTI Control
p-value

Infection Mean ± SD Mean ± SD

Without bacterial infection 119.632 ± 106.848
115.781 ± 3.022

0.8384

With bacterial infection 109.856 ± 55.419 0.5421

Total 115.966 ± 90.05 115.781 ± 3.022 0.9908

p-value 0.7716
* means significance differences (p < 0.05) ** means high significances differences (p <0.001)

Table 6 : FSH concentration (mIU/mL) of UTI female patients with/without bacterial infection

Patients of UTI Control
p-value

Infection Mean ± SD Mean ± SD

Without bacterial infection 25.424 ± 4.082
8.723 ± 2.071

0.0001**

With bacterial infection 12.481 ± 2.380 0.0001**

Total 20.560 ± 3.553 8.723 ± 2.071 0.0001**

p-value 0.0001**
* means significance differences (p < 0.05) ** means high significances differences (p <0.001)
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DISCUSSION
In general, women are more likely than males to have urinary 
tract infections (UTIs).8-10 Men and women experience UTIs 
differently in terms of incidence, presentation, and progression. 
Numerous reasons, including (pelvic) anatomical variations, 
voiding difficulties, and vaginal mucosa colonization, are to 
blame for this.11-15 Additionally, men and women have different 
uropathogens that cause disease.16

UTIs are more prevalent in older men and women than in 
younger people, but women are more likely than males to get 
them.17

The UF-1000i bacterial count was greater in women 
compared to males at the same urine culture density. In 
comparison to men, women had a definite higher presence 
of aerobe gram-positive mix flora. This raises the possibility 
that at least some of the women’s vaginal flora may have been 
contaminated, which would explain why women had a higher 
bacterial count.

Gram-negative bacteria are the main causative agents of 
UTIs; however, Gram-positive bacteria may also contribute to 
UT infections.18,19 E. coli, S. saprophyticus, K. pneumoniae, 
Proteus mirabilis, Enterococcus species, Pseudomonas 
aeruginosa, and group B streptococcus are the main 
uropathogens.20-24

Different organisms respond differently to sex hormones, 
and studies have shown that progesterone, the most common 
hormone in adult females during the follicular stage, causes an 
increase in bladder oscillation in contrast to the luteal stage, 
which is distinguished by a decrease in bladder expansion.25

Numerous research in experimental animals and people 
have looked at how estrogen affects women’s risk of UTI. These 
studies frequently yield results that appear to be in conflict: 
some claim that estrogens increase risk, while others claim 
that estrogens may act as a prophylactic. The physiological 
effects of estrogen on various anatomical regions of the urinary 
system vary depending on the specific effect and the outcome 
measured, contributing to some confusion. For instance, 
the periurethral and vaginal microflora, which is typically 
dominated by lactobacilli that produce hydrogen peroxide and 
few E. coli, changes rapidly in the absence of estrogen to a flora 
with few or no lactobacilli but many E. coli.26

Reduced estrogen levels alter the vaginal flora and promote 
bacterial colonization. While, elevated progesterone levels 
counteract the effects of estrogen and relax the ureters’ muscle 
tone. This lessens the flow of urine that causes the infection 
during urination. Ureteral dilatation begins in the first trimester 
of pregnancy and ultimately progresses to hydronephrosis. 
Hormonal changes, especially caused by progesterone, are to 
blame. Mechanical compression of the urinary tract develops 
as the uterus grows, increasing the likelihood of infections.27

Micronutrients, natural products, and vitamins are 
increasingly used to treat a variety of pediatric illnesses.28,29 
There have been reports of the use of vitamin D as a supplement 
in the prevention and treatment of UTI and its consequences.30 

Furthermore, the relationship between vitamin D and a number 
of viral disorders has been researched extensively.31 However, 
there is growing proof that a vitamin D deficiency plays a 
significant role in UTI susceptibility and that supplementing 
with vitamin D can help avoid infection. It was suggested that 
vitamin D intake could shield against UTIs.30 Additionally, 
multiple studies showed that having a low 25(OH)D may 
increase your chance of getting a urinary tract infection.32-36 
No study has systematically assessed the relationship between 
blood vitamin D level and risk of UTI, despite the expanding 
body of evidence supporting the prevention and treatment of 
UTI in children with vitamin D supplementation. Low serum 
vitamin D levels have been linked to an increased risk of 
urinary tract infections, according to a systematic review and 
meta-analysis.37

As demonstrated in animal models, the etiology of 
vaginal dysbiosis and the consequent emergence of infection 
and inflammation depend on cortisol’s ability to thwart this 
process. This phenomenon may be especially significant during 
pregnancy when a healthy vaginal microbiota dominated by 
Lactobacillus is required and more corticotropin-releasing 
hormone (CRH) is produced locally in the decidua, fetal 
membranes, and placenta. The potential involvement of cortisol 
in the maintenance of vaginal health is investigated in order to 
emphasize the connection between the stress hormone cortisol 
and the vaginal microbiomial architecture and function.38

There are no previous studies on the effect of UTI and 
FSH hormone. 

CONCLUSIONS
We conclude that most UTI infections were in females 
compared with males in the current study. The common 
bacteria were diagnosed through 12 female samples positive for 
culture were Enterococcus sp. and S. saprophyticus. Vitamin 
D was decreased in UTI male patients. In females, there was 
an increase in progesterone concentration, especially in the 
presence of bacterial infections and in the case of estrogen and 
FSH. On the contrary, vitamin D was decreased in patients, 
especially with the presence of bacterial infection.

RECOMMENDATIONS 
First: Conduct an extensive study to include a greater sample 
than the current study sample.
Second: Study of other parameters related to kidney function 
in patients with urinary tract infections.
Third: Study of Vasopressin and Adrenocorticotropin 
Hormones in these patients because of its high importance 
and relationship to the disease.
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