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[bookmark: _Toc107700879]Abstract:
Asymptomatic bacteriuria is the presence of bacteria in a urine culture despite the patient not exhibiting any signs or symptoms. Urinary tract infections in general are very common. Nearly 1 in every 2 women and one in every 20 men get this infection in their lifetime. The prevalence of UTI is far more common in women than in men due to anatomical differences in urethra and its structure. Female urethras are shorter and closer to the anal region while men urethra are longer, providing better protection.

This study was done to test the prevalence of asymptomatic bacteriuria among students of Libyan International University. The study included 24 students. 12 female and 12 male. From the male patients, only 3 out of 12 had bacterial growth in contrast to 10 out of twelve for females. In other words, 16.7% of the sample had asymptomatic bacteriuria and they were female only. 

Thus this study further reinforced that asymptomatic bacteriuria, and urinary tract infections in general, are indeed more prevalent in females than in males, especially during adolescence and childbearing years.



[bookmark: _Toc107700880]Introduction:
Urinary tract infections (UTI) are some of the most common infections. They constitute 25% of all infections in elderly patient. UTI are responsible for around 7 million office visits, 1 million emergency room visits and more than 100,000 hospitalizations each year.‎9 
Urinary Tract infections are defined as an inflammatory response to bacterial infection in the urinary tract. The urinary tract is divided into: upper urinary tract, comprising the kidney and the ureters and an infection in it is called pyelonephritis. And the lower urinary tract comprising the bladder and the urethra and an infection in it is called cystitis. An infection, or rather, the presence of bacteria in the urine itself is termed Bacteriuria. Asymptomatic bacteriuria is the presence of bacteria in a properly collected urine sample without any accompanying symptoms of urinary tract infections.

The prevalence of UTI is much more significant in females rather than males and it shows a clear increase with age, with the exception of a spike in young women aged 14−24 years old.‎4 Adult women are in fact 30 times more likely than men to develop a UTI‎10 due to a number of different risk factors. The main risk factors are related to the anatomical structural differences in the genital tract between females and males. The female urethra is much shorter than a male urethra, with the measurements being 1.5 cm compared to a 7 cm respectively. Likewise, the female urethra is situated in much closer proximity to the anus than the male urethra. Both factors contribute to the ascending route theory of colonization, where intestinal normal flora colonize the perineum and ascend into the urethra and the bladder.‎1

Diagnosis of Asymptomatic Bacteriuria happens with a positive urine culture that illustrates a significant quantity of bacterial growth. The quantitative criteria for that growth entail at least 100,000 Colony-forming Units (CFUs) for every one ml of urine in a voided midstream clean-catch specimen.‎2,‎7 

UTIs create a significant societal and personal burden. Furthermore, the quality of life measures are significantly impacted in patients suffering from recurrent UTIs.‎6 The purpose of this study is to explore the relationship between gender and Asymptomatic bacteriuria, hypothesizing that being female poses a greater chance of developing ASU than being male. Based on the analysis of the urine culture through the SPSS program, the null hypothesis: gender has no effect on ASU incidence rate between males and females can either be accepted or rejected.

[bookmark: _Toc107700881]Methodology:
A questionnaire was distributed to Libyan International Medical University (LIMU) students to ensure that subjects were not diagnosed with a UTI, had no prior antibiotic use and had no symptoms of urinary infection such as dysuria. The selected subjects were then brought and were given instructions on how to give the urine sample. A voided midstream clean-catch sample was obtained from 12 females and 12 males. In the midstream clean-catch the subject is first asked to urinate a small amount into the toilet bowl to flush any contaminated normal flora, then stop the flow of urine before proceeding to urinate a sample in a sterile cup until it is at least half full. The sample was pooled, filtered and then sterilized and used within the next hour or stored in a refrigerator at 4°C to be used in a span of no more than 18 hours to 1 day.

The sample was then mixed well and 5 or 10 ml was measured into the centrifugation test tube. After centrifugation, 9 out of the 10 supernatants were carefully removed to be subjected to inspection under the microscope. The suspension of sediment is 10-times concentrated compared to the original urine.‎2

The sediment is first inspected under 100-200x magnification at which the element distribution can be assessed for rare particles such as cast and epithelial cells. Next, the magnification is increased to 400x and at least 10 visual fields are randomly chosen to be examined for the presence of leukocytes, red blood cells and bacteria. The presence of leukocytes indicates pyelonephritis rather than cystitis.‎2

For the urine culture, the urine was first cultured on 5 % Sheep Blood agar. Meanwhile, for the differentiation of the microorganism MacConkey agar was used. The urine sample was mixed well and a 0.01 microliter plastic loop was inserted vertically in the sample and kept for a few seconds to ensure a fixed amount of urine is transferred for each petri dish. After dipping the loop, streak it down the center of the blood agar. Using the same loop streak around the center inoculum going left to right in a zigzag pattern to inoculate. Repeat the same steps for MAC agar. This technique helps spread the bacteria around the petri dish in a way that would isolate the CFU colonies so that they can be easily counted. Incubate the samples in a CO2 incubator at 37°C for 24-48 hours to ensure colonies growth on agar.

The number or colonies is counted and multiplied by 100 to obtain the CFU of bacterial growth per 1ml of urine. A numeric threshold of CFUs per milliliter has been established to avoid confusion with contamination of urine as it passes through the urethra.‎2

The microorganism morphology was noted and the organism identified. The MAC agar turned pink indicating that it is a lactose fermenting bacteria, and the colonies were non-mucoid differentiating E.coli from Klebsiella and affirming that most samples had E.coli growth.

The CFU were organized on a SPSS data sheet and further analyzed. The SPSS test used was Fisher’s test. Fisher's test is a test for independence between two qualitative variables. The assumptions for Fisher’s test are: sample is random, observations are independent and groups are mutually exclusive, all of which are met. Fisher’s test can also be used for a small sample size, which makes it ideal for this study.
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Table 1: Subject CFU Count
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Table2: Categorizing CFU count into growth, significant growth and no growth.

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	no growth
	11
	45.8
	45.8
	45.8

	
	growth
	11
	45.8
	45.8
	91.7

	
	significant growth
	2
	8.3
	8.3
	100.0

	
	Total
	24
	100.0
	100.0
	 




Table 3: Categorizing Bacterial Growth and its Categories Vs Gender
	
	Gender
	Total

	
	Males 
	Females
	

	Bacterial Growth
	No Growth 
	Count 
	9
	2
	11

	
	
	% within Bacterial growth
	81.8%
	18.2%
	100%

	
	
	% within gender
	75%
	16.7%
	45.8%

	
	No Significant growth
	Count 
	3
	8
	11

	
	
	% within Bacterial growth
	27.3%
	72.7%
	100%

	
	
	% within gender
	25%
	66.7%
	45.8%

	
	Significant Growth
	Count 
	0
	2
	2

	
	
	% within Bacterial growth
	0%
	100%
	100%

	
	
	% within gender
	0%
	16.7%
	8.3%

	Total 
	Count 
	12
	12
	24

	
	% within Bacterial growth
	50%
	50%
	100%

	
	% within gender
	100%
	100%
	100%





Figure 1: Bar Graph Illustrating Bacterial Growth By Gender
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Figure 2: Bar Graph Categorizing Bacterial Growth Into Growth, No Growth and Significant Growth Vs Gender
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Table 4: Results of the Fisher’s Exact Test[image: ]


Table 5: Summary Table 

	
	
No Growth 
	
No Significant Growth 
	
Significant Growth
	P-value

	
	Count 
	Percent
	Count 
	Percent
	Count 
	Percent
	0.020b

	Females
	2
	16.7%
	8
	66.7%
	2
	16.7%
	

	Males
	9
	75%
	3
	25%
	0
	0%
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24 samples were collected from 24 subjects: 12 females and 12 males. The samples were cultured, incubated and analyzed. 11 samples (45.8%) showed no bacterial growth. 11 samples (45.8%) showed growth that was less than 105 CFU, and 2 samples (8.3%) showed significant growth that was more than or equal to 105 CFU indicating ASU in accordance with the criteria.
As presented in Table 3, 75% of males and 16.7% of females showed no growth whatsoever. 25% of males and 66.7% of females showed growth, but the said growth was not enough to confirm ASU. This growth could be due to contamination of the sample either while culturing or during collection. On the other hand, 0% of males and only 16.7% of females showed significant bacterial growth that indicates ASU. This discrepancy between females and males aligns with the hypothesis presented earlier and could be due to the proximity of the female urethra to the rectum and the short length of the female urethra compared to that of the male.
That said, these statistics are not conclusive enough to state a correlation between ASU and gender. To have a conclusive and reliable analysis confirming the association between gender and ASU a P-value must be calculated through Fisher’s Exact test, to which results are illustrated on Table 4. If the P-value is greater than 0.05 the null hypothesis fails to be rejected. If the P-value is less than 0.05 the null hypothesis is rejected. In these calculations, the P-value is equal to 0.020. Thus, the experiment concludes to fail to reject the null hypothesis, which states that there is no association between gender and ASU. Hence, the conclusive results are: there is in fact a correlation between gender and ASU with a significant predilection for females.
Microscopic examination of the colonies revealed gram negative rods. While culturing on MAC and blood agar revealed lactose-fermenting, and beta-hemolytic colonies respectively. All of these findings point to the bacterium being E.coli. This is in accordance with prior studies that prove E.coli to be the most common causative organism of ASU.‎3,‎4,‎5 
A noteworthy study to mention is one that is strikingly similar to this experiment with the sole difference of it being conducted on patients exhibiting symptoms of UTI. In the study by Dr. Khalifa AA Fatnasa done in 2013 title, Urinary Tract Infection In Sobrata, Algmel Cities In Libya 2013 the women ratio was significantly higher than men 301 women and 66 men in Sobrata city and 354 women and 171 men in Algmel city. The study concluded that, as proven here, E.coli is, in fact, the major cause for UTI, and that indeed females were more affected than males except in the cases of Klebsiella pneumoniae, and Streptococcus faecalis where men were more affected. The different statistics are outlined in Table 6.‎4
Table 6: Bacterial Species in UTI according to gender.4
[image: ]

This experiment’s results can not be considered fully reliable due to a few different factors. For one, this experiment used theoretical data, and that interfered with the SPSS results. Secondly, the sample size used in this experiment is far too small. In this experiment there was a total of only 24 subjects, 12 of them female and 12 male. In comparison, Dr. Khalifa AA Fatnasa’s study included a total of 1508 patients.‎4 For this study to be remotely reliable a minimum of 100 patients should have been acquired. This way, outlier data would not screw the results as much and could be considered to reflect the general public to a greater extent. Thirdly, this study was limited to a specific population which gives a kind of false result. The population of which this study was conducted was of LIMU students in Libya. Assumptions that could accurately be made of this population are as follows: that the majority is comprised of adolescent males and females whose age ranges from 18-25, and that the majority of these students are not married and hence not sexually active (given that the experiment was conducted within the conservative libyan society). Restricting the sample of the study to such a population immensely alters the results. Age plays a very important factor in the prevalence of ASU. Though it is true that in adolescent years UTIs are more common among women than men, it cannot be ignored that the prevalence in elderly men and women is similar.‎12 The sexaual activity status of the subjects is also of utmost importance when diagnosing and researching UTI The predominant UTI risk factors in young women are sexual intercourse and the use of spermicidal contraceptives and the case is similar with adolescent young men.‎12 Albeit UTI is not as common among adult men younger than 50, within this population the symptoms are almost always due to sexually transmitted infections related to the urethra and the prostate. All of these factors should be considered when discussing the results obtained from this experiment.
Another experimental error that was conducted was the fact that Diabetes Mellitus was not considered as a factor when screening for the subjects. UTI is a common infection observed in diabetic patients, altering the genitourinary tract and leading to UTI which can cause severe complications.4 Like so, being diabetic does not only increase the risk of acquiring UTI but also increases the risk of its recurrence. For glycosuria, colonization by a different uropathogen and impaired granulocyte function are among the most prominent risks of recurrence of UTI.‎4 If the percentage of diabetic patients in this experiment was substantial, this would critically alter the results obtained.
Thus, a recommendation to fix this error is to issue a survey or questionnaire inquiring about the sexual activity of the subject, whether or not they were diagnosed with diabetes along with any other health issues; and to include them in the data and SPSS analysis provided.

[bookmark: _Toc107700884]Conclusion:

Asymptomatic Bacteriuria is the presence of urine without manifesting any UTI symptoms. It is a very common medical phenomenon with prevalence more in females than in males. In this experiment, 16.7% of females had significant growth indicative of ASU. In comparison, 0% of males had significant growth indicative of ASU. The most common isolated organism in ASU is E.coli. If this experiment is to be redone, the emphasis must be put on collecting a larger sample for more conclusive results. This study served to spread awareness for ASU and its difference from UTI.
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