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 الخلاصة:

انًفشص يٍ قثم غذج  انًشػً انشخال يظم فٍ انخاص انثشوسراخِ  يُسْرؼَذِ  ذأثُش انرهاب انًداسٌ انثىنُح انثكرُشٌ عهً يسرىَاخنًعشفح  الهدف:

 انثشوسراخ.

ساخعىا يسرشفً انظذس انطثُح ويسرشفً انحكُى انعاو فٍ  انثىنُح انًداسٌ انرهابت الإطاتحيٍ ٌ يشَغ َعاَى (113َفزخ انذساسح عهً ) المنهجية:

( حُث ذى 2413حضَشاٌ – 2412سُح نهفرشج ) ذششٍَ الاول 55-36اندًُع ذرشاوذ تٍُ  أعًاس, وكاَد أطحاء( شخض 44يذَُح انُدف الاششف و)

انرٍ اسرخذيد فٍ  الإحظائُحانىسائم انًظم. فٍ انخاص انثشوسراخِ  يُسْرؼَذِ  وقُاط يسرىي انضسعُح الأوساؽعهً وصساعح  يدهشَاالإدساسفحض 

انثُاَاخِ تىاسطح اخرثاس الاَىفا لاسرخشاج قًُح ذحهُم نغشعِ  SPSSانذساسح كاَد ََLSD 

  انًداسٌ انثىنُح نُرُدح انضسع انًىخة تُسثحيظم انًشػً انًظاتٍُ تانرهاب  فٍ انخاص انثشوسراخِ  يُسْرؼَذِ  يسرىي انُرائح اسذفاع أظهشخ النتائج:

سْرؼَذِ وانًشػً رو َرُدح انضسع انسانة,  ءالأطحا الأشخاصوعذو وخىد اسذفاع  فٍ انًسرىي فٍ  (28.9%) ًُ  وكاَد انًسرىَاخ انطثُعُح ن

 انًداسٌ انثىنُح. بنلانرهاانثكرشَا الاكثش شُىعا  انًسثثح E. coliتكرشَا  انخاص ذضداد ؽثُعُا يع صَادج انعًش.  اظهشخ انذساسح اٌ انثشوسراخِ 

ٍْ  انثشوسراخِ انخاص ,انًفشص يُسْرؼَذِ  عهً يسرىي ذؤُثشُّ  انشخالِ  فٍ انثكرُشٌ انثىنُحِ  انرهاب انًداسٌ الاستنتاجات:  . ويسرىيانثشوسراخَ  غذّجِ  يِ

 انخاص َضداد يع صَادج انعًش. انثشوسراخِ  يُسْرؼَذِ 

 يُسْرؼَذِ  عهً غذج انثشوسراخ وقُاط يسرىي وانرأثُشنرفادٌ انرعقُذ  انثىنُحِ  انًداسٌ بنلاذهاانرشخُض وانًعاندح انسشَع ت ذىطٍ انذساسح :التىصيات

 انخاص فثم وتعذ انعلاج. انثشوسراخِ 

Abstract: 

Objectives: To find out the effect of bacterial urinary tract infection on  prostate specific antigen levels in patients 

serum  the secreted by the prostate gland. 

Methodology: the present study was carried out on (113) patients suffering from urinary tract infection attending to 

Al-Sader Medical City and Al-Hakeem General Hospital in in Al Najaf governorate and Forty apparently healthy 

control males. Their ages ranged between (36-55) years the period of study from October 2012 to June 2013.With a 

examined urine analysis, urine culture on media and measure prostate specific antigen levels in patients serum. Data 

was analyzed using SPSS 17 for the analysis purpose of the data ANOVA test was used with the extraction of value 

LSD. 

Results: Our findings were revealed high level of total prostate specific antigen in patients serum of urinary tract 

infection with positive culture (28.9%) and the absence of a rise in the level of total prostate specific antigen in 

patients serum with negative culture and apparently healthy control group, increasing in the normal levels of 

prostate-specific antigen in serum is associated with to increasing in age. The study showed that E. coli is the most 

common bacteria  which is responsible for UTIs 

Conclusion: bacterial urinary tract infection in men effect on total prostate specific antigen level, secreted by the 

prostate gland. The level of total prostate specific antigen increases with increasing age. 

Recommendations: The study recommends the rapid diagnosis and treatment of urinary tract infection to avoid the 

complexity and the effect on the prostate gland , measuring the prostate specific antigen level before and after 

treatment. 

Keywords: patients of UTI, urine, serum ,t PSA, ELISA. 
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INTRODUCTION : 

Urinary  tract  infection  (UTI)  can  be  defined  as  the  persistent presence within the 

urinary tract of actively multiplying microorganisms. The UTI implies both microbial 

colonization of the urine and invasion of the lower or upper urinary tract by 

microorganisms
(1)

.When the infection affects the lower urinary tract it is known as a simple 

cystitis(a bladder infection) and when it affects the upper urinary tract it is known as 

pyelonephritis ( a kidney infection)
(2)

.Urinary  tract  infections  are  one of  the  most  common  

bacterial  infection in humans both in community and hospital setting
(3)

. Rarely they may be due 

to viral or fungal infections
(4)

.E. coli is the most  common  bacterial  cause of urinary tract 

infections 
(5)

. Other bacterial causes urinary tract infections include: Klebsiella, Enterococci, 

Pseudomonas, Enterobacterand Staphylococcus spp.
(5,6)

. Urinary tract infection can cause 

increase  of prostate specific antigen level (PSA) , because of  the close proximity of the urinary 

tract with the prostate, the infection can irritate and inflame prostate cells and cause PSA to go 

up 
(7)

.The increase in serum prostate specific antigen (PSA) in patients with urinary tract 

infection, this occur as a result of incidental or reflects an innate defense mechanism of the 

prostate
(8)

. Prostate specific antigen (PSA) is a glycoprotein that is mainly produced from 

prostatic epithelial cells .It liquefies semen and allows sperm to swim freely
(9)

. In healthy men,  

PSA can be found at high concentration 0.5 to 2 mg/ml in seminal fluid 
(10)

and low concentration 

in serum less than 4 ng/ml 
(11)

. The serum prostate specific antigen concentration (level) 

increases significantly correlated with advanced age
(12,13)

.  

The aim of the study is to find out the effect of bacterial urinary tract infection on  prostate 

specific antigen levels in patients serum the secreted by the prostate gland. 

 

METHODOLOGY : 
 

     This study included 113 patients( men) complained from UTIs disease, attending to Al-Sader 

Medical City and Al-Hakeem General Hospital in Al Najaf governorate for medical care to 

check up were examined.  Their ages ranged between (36-55) years Mean ± SD (44.6  ± 6.1).   

Forty apparently healthy males were included in this study. Their age ranged between (36-55) 

years, Mean ± SD (45.33 ± 5.903) .Specimens were collected from healthy subjects only if were 

not receiving any medications. They have no previous history of any complaint of urinary tract 

infections or prostate diseases. The period of case control study was carried out from October 

2012 to June 2013. The specimens taken from patients and apparently healthy control were 

midstream urine and serum. Urine specimens were diagnostic by microscopic examination and 

urine culture (identification of  types bacterial isolates in urine culture) the isolated bacteria in 

urine culture were identified  based on Morphological , Biochemical test ,and API tests. The 

serum specimens examination by ELISA to measuring total prostate specific antigen level 

(PSA).Data was analyzed using SPSS 17 for the analysis purpose of the data ANOVA test was 

used with the extraction of value LSD and Z- test was also used. 
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RESULTS : 

Table (1): Number and percentage of microscopical urine examination(Pus cells, RBCs, 

bacteruria) in patients and  apparently healthy control. 

Groups of study Results of urine examination(Urine analysis) 

Pus cells 

N0.(%) 

RBC 

N0.(%) 

Bacteruria 

N0.(%) 

Patients 

(n=113) 
81 (71.6% ) 23(20.3% ) 41(36.3% ) 

apparently healthy 

control 

(n=40) 

 

0 (0% ) 

 

2 (5 %)  

 

0 

TOTAL 

(n=153) 
81(52.9%) 25 (15.03%) 41(26.7%) 

Table(1) showed that the microscopic examination of urine specimens collected from  patients in 

study groups  were found that pus cells were (81 ,71.6%), Bacteruria were (41, 36.3%) and 

RBCs were (23, 20.3%) compared with apparently healthy control. Urine analysis for (40) 

specimens of apparently healthy control, did not find pus cell and Bacteruria, but found RBC(2, 

5%). 

Table (2): Number and percentage of bacterial in patients with urinary tract infection 

using ordinary culture. 

% No. of 

isolates 

Types of bacterial isolates Type of 

Growth 

17.1% 13 Enterococcus  feacalis Pure 
G+ve 6.57% 5 Staphylococcus aureus 

3.9% 3 Staphylococcus  saprophyticus 

39.4% 30 E. coli Pure  
G-ve 10.5% 8 Klebsiellapneumoniae 

5.26% 4 Pseudomonas aeroginosa 

1.3% 1 Enterobacter 

2.6% 2 Neisseria gonorrhoeae 

86.8% 66 Total  

1.3% 1 E. coli and Enterococcus feacalis Mix 

Growth 5.26% 4 E. coli and Staphylococcus aureus 

5.26% 4 
Staphylococcus aureus and  

Enterococcus feacalis 

1.3% 1 Staphylococcus aureus and Klebsiellapneumoniae. 

13.2% 10 Total 

100% 76 Total                                                            

No.=number, %=percentage, G+ve=Gram positive stain,G-ve=Gram negative stain 

 

Regarding the results of urine cultures in patients with urinary tract infection , 76 patients 

(67.2%) had positive culture for bacteria. But result of urine culture for control group (apparently 

healthy control) were negative culture. Complete diagnosis of bacterial in bacterial laboratories 
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using Biochemical materials, and API tests (API Staph, API 20 Strep., API 20 E, API NH). 

Table (2) showed that the number and percentage of patients infected with bacteria were (66 , 

86.8%) as pure culture , mixed culture were (10 ,13.2%),showed that E. coli is the most common 

bacteria  than any other bacteria which is responsible for urinary tract infections. 
 

Results prostate specific antigen (PSA) in serum 

 

Table (3): Result of total PSA level in patients with urinary tract infection for positive culture, 

negative culture and apparently healthy control. 

Serum total PSA 

Groups of study 

Total P value Patients 

positiveculture 

Negative 

culture 

apparently healthy 

control 

 

Normal    N0.(%) 

    PSA below4.0 ng/ml 
 

54   (71.1%) 37 (100%) 

 

40 (100%) 

 

 

131 

(85.6%) 
 

  
 

 
0.00002 

High    N0.(%)  
22(28.9%) 0(0%) 0(0%) 22(14.4%0)  

  
 

 
 

Total 
76 ( 100% ) 37(100%) 40(100%) 153(100%)  

  
 

 
 

PSA=prostate specific antigen,  P value=0.00002 

Table (3) showed that the number  and percentage of total prostate specific antigen(PSA) 

level in patients of  urinary tract infections with positive culture for bacteria was 22 (28.9%) of 

patients had high tPSA level in serum the values more than 4.0 ng/ml 
(14)

, but 54 (71.1% ) of 

patients had normal tPSA level in serum. The values were below 4.0 ng/ml . The results of total 

prostate specific antigen(PSA) level in the patients serum with negative culture for bacteria, have 

normal PSA level were 37 (100%). The results of total Prostate specific Antigen (PSA) level in 

the serum of apparently healthy control, have normal PSA level were 40 (100%).Showed that the 

statistical analysis of  total prostate specific antigen (PSA) level demonstrated  highly significant 

differences among patients with positive culture group having high tPSA and normal tPSA in 

comparison with patients had negative culture and apparently healthy control group(P =0.00002). 

Mean of tPSA 

Table (4) : Comparison mean of prostate specific antigen  level in patients groups and 

apparently healthy control group. 

M=Mean, SD= standard deviation, LSD= Least Significant Differences 

Groups Number % M±SD LSD 

APP. Healthy control 40 26% 1.5±0.7 2.8 sign. patients of 

positive culture  with 

high PSA 

 

 

P=0.012 

Patients negative culture 37 24% 2.1±0.8 

Patients positive culture with 

normal PSA 
54 35% 1.5±0.8 

Patients positive culture  with 

high PSA 
22 15% 11.5±4.4 

Total 153 100%  
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Table (4)the patients  group were distributed into three groups according to the results of urine 

culture and the levels of total prostate specific antigen as follows: patients of UTI positive 

culture had normal tPSA group, patients of UTI positive culture had  high tPSA group, and 

patients with negative culture group had normal tPSA level .Table (4) showed that a significant 

differences between the mean of tPSA in patients of UTI had positive culture with high tPSA 

group compared with other groups P=0.012. While no significant differences between apparently 

healthy control group, patients of UTI positive culture had normal tPSA group, and patients of 

negative culture (P>0.05). 

Ages and PSA 

 

Fig.( 1):The correlation between the patient's age of UTI positive culture with high PSA 

level and PSA level in serum.   r=0.56 

Fig.( 1)showed that there was a direct correlation between the age  of  a patient of urinary 

tract infection with positive culture who had a high tPSA and the levels of prostate specific 

antigen in the patient serum. Increasing the levels of prostate specific antigen in the serum is 

associated with the increasing in the  patient's age of UTI (r=0.56).. 

. . . 

 
Fig. (2):The correlation between the patient's age of UTI positive culture with.normal PSA 

level and PSA level in serum.r = 0.56        
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Fig.( 2) showed that there was adirectcorrelation between patients age of UTI positive 

culture with normal PSA group (54patient) and PSA level in serum (r=0.56). 

 

 

 Fig. (3):The correlation between the patient's age of negative culture and PSA level in   

serum. r= 0.61 

Fig.( 3) showed that there was a direct correlation between patients age of negative culture group 

(37patient) and PSA level in serum (r=0.61). 

 

       Fig. (4): The correlation between the man age of apparently healthy control and PSA 

level in serum.r= 0.54 

Fig.( 4) showed that there was a direct correlationbetween  men age of apparently healthy 

control group (40 person)  and PSA level in serum (r=0.54). Concluded that the normal levels of  

prostate specific antigen reach to 2.5 ng / ml in the age < 50 years  and reach to 3.5 ng / ml in the 
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age ≥ 50 years in this study.  Increasing  in the level of prostate-specific antigen in serum is 

associated with to increasing in age. 

Table (5): Number and percentage of bacteria of urinary tract infection leading to increase 

the level of total prostate specific antigen. 

% 
No. of bacteria high 

PSA 
Types of bacterial 

45.45% 10 E. coli 

22.7% 5 Enterococcus feacalis 

13.6% 3 Klebsiellapneumoniae 

4.54% 1 Staphylococcus aureus 

4.54% 1 Pseudomonas aeroginosa 

4.54% 1 Mix E. coli and Enterococcus feacalis 

4.54% 1 Mix E. coli and Staph. aureus 

100% 22 Total 

 

Table(5) showed that the high levels of total PSA were found in 22 patients  of  bacterial 

urinary tract infection, the most common bacteria of urinary tract infection leading to increase 

the level of Prostate specific antigen (PSA) in  patients. 

DISCUSSION  :  
The results of general urine examination in the study  patients group,   found that  pus cells 

were present in 71.6%.These results are close to the results of Kadhum, ( 2006) who found the 

prevalence of  Pus cell (54%)  in General urine examination of patients
(15)

. Pyuria in males refers 

to the leukocyte excretion and is considered the standard for the determination of significant 

pyuria which is usually sufficient for a diagnosis of UTI in hospitalized and non-hospitalized 

patients. Also it is associated with inflammation of urinary tract
(16)

. RBC in this study 

represented (20.3 %). These results agree with results of Kadhum, (2006) who found the 

prevalence of RBCs (20.7%)  in General urine examination of patients
(15)

. RBCs in urine may be 

associated with severe infection of urinary tract 
(17)

. In this study, bacteruria was presented in 

36.3% of specimens, but these data appeared because bacteria are normally present in digestive 

system and on the skin around the rectum. These results disagree with results of Kadhum, (2006) 

who found the prevalence of Bacteruria (8%) in General urine examination of patients
(15)

.  

Clinically, urinalysis that reveals both bacteiruria and pyuria is diagnostic of urinary tract 

infection 
(18)

. 
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In this study of (113) urine culture, it is revealed that (76) specimens had resulted in 

positive culture for bacteria 67.2% .These results are close to the results of Al-Yassery, (2011) 

who found that  positive culture of urinary tract infection was (57.1%)
(19)

. 

On the other hand, the most common bacteria isolated from growth in this study 

Table(2).These results agree with results of  Al-Yassery, (2011) who found that most common 

bacteria in UTI patients was E.coli (40.8%), then Enterococcus spp. represented (16.7%), 

Klebsiellaspp (22,5%), and Staphylococcus spp were (2.5%)
(19)

. Moreover, These results agree 

with results of Al-Amedi, (2003) which confirmed that E. coli was the commonest uropathogen 

(35.6%) in the UTI
(20)

. Also, Al-Hamadaniet al.(2011) showed the majority of  bacterial species 

isolated from patients of UTIs were E.coli (35.9)%,followed by Pseudomonas aeruginosa 

(29.2)%, Staphylococcus aureus (12.6%) and Klebsiella pneumonia (7.8)%
(21)

. This high 

percentage for this bacteria have also been observed by another searcher who reported that E. 

coli the most common bacteria isolated from the urinary tract, it was responsible for urinary tract 

infection in both male and  female which comprise (55.7%), followed by  Klebsiellaspp (16.8 

%), Proteus spp. (14.8%), Staphylococcus aureus (6.95%), Pseudomonas spp. (4.9%)and 

isolated were Streptococcus spp.(0.9%) 
(22)

. E. coli is the most common bacteria than any other 

bacteria which is responsible for UTIs. The study approach with Al-Dulaymi, (2005) who found 

E. colipilli, capsule and some specific surface protein may give bacteria the adherence 

characteristics which confer the ability to adhere to epithelial cells and mucoid membranes lining 

the urinary tract
(23)

.    

The current study demonstrated that the number and percentage of patients with positive 

culture had high  total prostate specific antigen (PSA) level were 22 (28.9%) patient . Table (3) 

indicates that there is a significant correlation between prostate specific antigen and urinary tract 

infection with positive culture for bacteria in comparison with patients who had negative culture 

and apparently healthy control group (P=0.00002). 

A similar finding was observed by Alex et al. (2012); Hara etal. (2004); Ulleryd et al. 

(1999) who found high total prostate specific antigen levels in men of urinary tract infection
(24,25 

and26)
. In a study included 48 men with UTI, Alexet al. (2012)who found that the PSA  levels  

were  higher  than  4  ng/ml  in 26 patients with  urinary tract infection
(24)

.  Also, Ulleryd et al. 

(1999) pointed out that 58 of 70 men had a raised Prostate Specific Antigen during a urinary tract 

infection, after treatment of UTI the PSA level returned to normal in 57%, 58%, 68% and 76% at 

1, 3, 6 and 12 months, respectively
(25)

. Furthermore, Hara et al. (2004) who found that Six of 

nine cases, initially diagnosed as pyelonephritis, presented with elevated PSA levels
(26)

. 

Urinary tract infection can cause an increase of prostate specific antigen level (PSA) , 

because of  the close proximity of the urinary tract with the prostate, the infection can irritate and 

inflame prostate cells and cause PSA to go up 
(7)

.Also, the increasing PSA in patients of UTI is 

reflects an innate defense mechanism of the prostate
(8)

. 

Table (4), showed that there were significant differences centralized in patients of UTI 

positive culture who had high tPSA group  P=0.012 compared with  other groups . These results 

were in agreement with many investigators (Zackrisson et al., 2003;Lorentet al., 2002; Ulleryd et 

al.,1999) who observed urinary tract infections resulting in an increase in mean of high serum 

PSA values
(25,27 and 28)

. There were no significant differences between patients of negative culture 

group  (P>0.05) in comparison with apparently healthy control group. Because of that all persons 

in these groups (patients of positive culture had normal tPSA , patients with negative culture, and 

apparently healthy control group) have normal prostate specific antigen level ,and thus there is 

no difference in the mean levels in groups. These results agree with results of Abdrabo et 
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al.(2011) who found the mean PSA level 1.48 ng/ml in healthy Sudanese men 
(29)

. Also, Andreas 

et al.( 2003) found that the mean PSA level 2.9 ng/ml in persons without infection
(30)

. 

Fig.(1),there were direct correlations between elevated prostate specific antigen level and 

patients age of positive culture with high tPSA level (r= 0.56) .These results agree with results of 

Veselyet al. (2003) who found a correlation between high  prostate specific antigen level of PSA 

and patients age of UTI (r = 0.28)
(13)

. 

On the other hand, there were direct correlation between  tPSA level in patients’ serum and 

the patients’ age of positive culture with normal PSA levels (r=56),patients’ age of negative 

culture (r=0.61), age of apparently healthy control (r=0.54)Fig.( 2), (3), (4). These results agree 

with results ofKuo-Jen Lin et al. (2010) who found that the serum PSA values were correlated 

with age in Taiwanese men (r = 0.31)
(12)

. Also, these results agree with results of Oesterling et al. 

(1993) who found that serum PSA concentration is correlated with patient age (r=0.43),the serum 

PSA concentration increases by approximately 3.2% per year (0.04 ng/mL per year)
(31)

. Abdrabo 

et al.(2011), pointed out that the total serum PSA ranges in the age groups in Sudanese men was 

0-3 ng/ml for 40-49 years, 0-3.02 ng/ml for 50-59 years, 0-3.8 ng/ml for 60-69 years and 0-8.7 

ng/ml for 70-90 years.
(29)

. Also, Andreas et al.( 2003)  showed that a total of 10,267 PSA tests 

were available for study performed at Innsbruck University, Austria, between 2001 and 2002.  

PSA levels correlated linearly and positively  with age. PSA showed a significant increase with 

age , which may be attributed to the increase in prostate volume with advancing age
(30)

.  The 

serum total prostate specific antigen level is directly correlated with age and prostatic volume, 

the latter of which also is directly related to age
(30,31)

. 

The presence of bacteria, Table (5) elevated serum tPSA levels in most patients with 

urinary tract infection, because E. coli, Enterococcus feacalis and Klebsiella pneumonia  were 

the most common bacterial infection of urinary tract in pure and mix growth in this study . In the 

study by Townes et al. (2013) observed that the increase in serum prostate specific antigen 

(PSA) during patients of urinary tract infection (UTI) is reflects an innate defense mechanism of 

the prostatic epithelium against Escherichia coli infection
(8)

. 

CONCLUSIONS : 

Increasing total  prostate specific antigen (PSA)  levels in patients with symptoms of 

urinary tract infection (positive culture group), indicates  that bacteruria  in men affect the 

prostate gland leading to increasing the total prostate specific antigen (PSA) levels of secretion 

in patient serum. There are significantly correlations between levels of total prostate specific 

antigen   and   men age. 

RECOMMENDATIONS : 

The study recommends the rapid diagnosis and treatment of urinary tract infection to avoid 

the complexity and the effect on the prostate gland , measuring the prostate specific antigen level 

before and during interval several times after a proper treatment to urinary tract infection,  

making sure that there are no other infections influential on the prostate gland. Understanding the 

high number of E. coli in patients of UTI with high total prostate specific antigen level. 
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