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ABSTRACT

Introduction: Diabetes mellitus (DM) predisposes individuals to infections due to impaired immune
function and metabolic abnormalities. ASB, defined as the presence of bacteria in urine without
symptoms of urinary tract infection (UTI), poses significant health risks, including progression to
symptomatic UTIs or other complications.

Materials and Methods: A cross-sectional study was conducted involving 97 diabetic participants
(males=45, females=52) from a general medicine outpatient department. Urine samples were
collected under sterile conditions and cultured to identify bacterial growth, with subsequent antibiotic
susceptibility testing performed.

Results: The study found a 15.46% prevalence of ASB, with higher rates observed in females (60%)
compared to males (40%). Among isolated organisms, Escherichia coli predominated, particularly in
females. Associations were observed between ASB prevalence and factors such as HbAlc levels and
duration of diabetes, highlighting longer duration and poorer glycemic control as potential risk
factors. In the present study, Cotrimoxazole was effective across Gram-positive and Gram-negative
isolates, including ESBL No MRSA observed. In the present study, the overall prevalence of pyuria
was 27%. Predominantly pyuria was noted among females.

Conclusion: Understanding these dynamics is crucial for tailored management strategies in diabetic
care to mitigate the risks associated with ASB and improve overall health outcomes in this vulnerable
population.
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1. Introduction:

Diabetes mellitus (DM) refers to a group of common metabolic disorders that share the phenotype of
hyperglycemia. It is associated with decrease in production and utilization of insulin, resulting in
body's inability to utilize nutrients properly. 1

Vol.31 No.7 (2024): JPTCP (759-767) Page | 759


https://jptcp.com/index.php/jptcp/issue/view/79

An Exploration Of Asymptomatic Bacteriuria In Type 2 Diabetics With Emphasis On The Presence Of Pyuria.

The worldwide prevalence of DM has risen dramatically over the past two decades, from an estimated
30 million cases in 1985 to 382 million in 2013. Based on the current trends, the International
Diabetes Federation projects that 592 million individuals will have diabetes by the year 2035.] The
rising incidence of DM and the sheer number of people with DM living in India have given this
country the dubious distinction of being the “Diabetes Capital” of the world.2

Many investigators agree that clinical evidence points to a higher prevalence of infectious diseases in
people with diabetes, despite some researchers' contention that differences in infection risk factors
between patients with and without diabetes are the result of uncontrolled or biassed studies (e.g., the
increased likelihood of other disease diagnoses due to frequent medical appointments in individuals
with diabetes).3

ASB is defined as the existence of bacteria in the urine of a patient who has not shown any symptoms
or signs of a UTI. It is detected via urine culture of a properly collected urine specimen as per certified
medical guidelines.3

Neonates, preschool children, pregnant women, the elderly, diabetics, catheterized patients, and
patients with aberrant urinary tracts or renal illness are all at risk for asymptomatic bacteriuria.
Though there is presently no agreement on how to treat asymptomatic bacteriuria in diverse
demographic groups, treating asymptomatic bacteriuria in diabetic patients is recommended because
these individuals may proceed to symptomatic UTI or suffer UTI sequelae.4

Microscopic pyuria is widely accepted as a predictor of UTIs. It is a condition wherein one can
observe, in a fresh unspun, unstained urine specimen, >5 leukocytes under a microscope at a high
magnification. However, in these cases, often, no bacteria are detected via conventional urine
culture.5 Accordingly, the bulk of available data suggests that the inflammatory response to a UT]I is
complex (dependent on the interaction between pathogen and host), and that the presence or absence
of pyuria alone, albeit informative in a large number of cases, is not always an accurate indication of
the presence or absence of UTI.

The present study aimed to determine the prevalence of asymptomatic bacteriuria in diabetic patients
with emphasis on pyuria.

Though there is presently no agreement on how to treat asymptomatic bacteriuria in diverse
demographic groups, treating asymptomatic bacteriuria in diabetic patients is recommended because
these individuals may proceed to symptomatic UTI or suffer UTI sequelae.4

Microscopic pyuria is widely accepted as a predictor of UTIs. It is a condition wherein one can
observe, in a fresh unspun, unstained urine specimen, >5 leukocytes under a microscope at a high
magnification. However, in these cases, often, no bacteria are detected via conventional urine
culture.5 Accordingly, the bulk of available data suggests that the inflammatory response to a UTI is
complex (dependent on the interaction between pathogen and host), and that the presence or absence
of pyuria alone, albeit informative in a large number of cases, is not always an accurate indication of
the presence or absence of UTI.

The present study aimed to determine the prevalence of asymptomatic bacteriuria in diabetic patients
with emphasis on pyuria.

Materials and Methods: This study adopted cross-sectional design to assess the prevalence of
asymptomatic bacteriuria with pyuria among diabetic patients. Institutional ethical committee
approval was obtained. Participants' medical history, diabetes duration, glycemic control (HbAlc
levels), diabetic complications, and medication history collected through interviews. Sample
collection procedure was explained to the patients clearly, a Mid-Stream Urine (MSU) specimen
(after washing of the perineal area in females and penile area in males) collected in a well labelled
screw capped universal container which was promptly transported to the laboratory. All urine samples
were inoculated on Mac-Conkey and Blood agar plates aerobically at 37°for 18 hours. A second urine
sample will be taken in males whose urine culture shows mixed growth or growth < 10° colony
forming unit /milliliter (cfu/ ml). Identification of the isolates will be carried out using standard
microbiological methods. Semiquantitative estimation of colony count will be used. 6 Antibiotic
susceptibility testing (AST) of the isolates will be performed on Mueller Hinton Agar by Kirby-
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Bauer disc diffusion method. Selection of antibiotic discs were as per National Committee for Clinical
Laboratory Standards (NCCLS) guidelines.7

Inclusion Criteria

A representative sample of diabetic patients (Type 2) recruited from outpatient department of general
medicine, Government General Hospital, coming for regular medication (Antidiabetic)

Exclusion Criteria: Symptomatic UTIs, Renal failure, Obstructive uropathy, Indwelling catheters,
Pregnant females, Immuno-compromised patients. Patients who had received antimicrobial drugs
during the previous 2 weeks.

Results: In our study, a total of 97 diabetic individuals(males=45 and females= 52) participated. The
age of participants ranged between 35-85 in years. Among these 15 patients (15.46%) were found to
be positive for ASB. Out of 52 female participants, ASB was observed in 9 (60%) individuals.
Among 45 male participants, ASB was observed in 6(40%) individuals. Majority of individuals
yielded growth belongs to the age group of 50-70 years and accounted for 66.67%. (Table.1)

Table. 1Age and gender wise distribution of participants with ASB

Age No of participants | ASB Male Female
<50-60 | 11 5 1 4
61-70 | 65 5 2 3
71-80 |12 3 1 2
>80 9 2 2 0
Total |97 15 (15.46%) | 6(40%) | 9 (60%)

In our study, a total of 15 organisms were isolated from study participants. Majority were Gram
negative bacilli 9 (60%) followed by Gram positive cocci 6(40%). Escherichia coli was the
predominant organism isolated from participants (46.67%). Further, E.coli was the isolate commonly
observed from the samples collected from females. (Table.2)

Table.2 Gender wise distribution of the isolate

Organism Male Female
Escherichia coli [7] 1 (14.29 %) | 6(85.71%)
Klebsiella [2] 1(50%) 1(50%)
Proteus [1] 1(100%) 0(0%)
Staphylococcus aureus [2] | 1(50%) 1(50%)
CONS [2] 1(50%) 1(50%)
occus [1] 1(100%) 0(0%)

Table .3 depicts the association of asymptomatic bacteriuria and HbAlc levels. A total of 57 diabetic

patients HbAlc levels were found to be <7. Out of these, 4 (7%) individuals showed asymptomatic
bacteriuria. Higher HbAlc levels (>7) showed 11(27%).

Table. 3 Association of HbAlc levels with ASB
HbA1C | No. of Diabetic participants | ASB[%]
<7 57 4 [7%]
>7 40 11 [27%)]

In our study, duration of diabetes is broadly categorized into three groups. Majority of participants
(n=59) were from less than 10 years of duration with diabetes and ASB was found to be 3(5.09%).
But, preponderance of asymtomtomatic bacteriuria was observed in individuals with prolonged
duration of diabetes and accounted for 45.45%. (Table.4)
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Table. 4 Association of diabetes duration with ASB

Duration of diabetics(YEARS) Total participants ASB
<10 59 3 (5.09)
10-19 27 7 (25.9)
>20 11 5 (45.45)

In our study, participants were classified into three group based on type of antidiabetics. The "Oral
Only" group, 7 out of 77 participants (9%) hadASB. Similarly, in the "Insulin Only™ group, 2 out of
7 participants (28%) showed ASB , and in the "Oral + Insulin” group, 6 out of 13 participants
(46.15%) showed ASB.(Table.5)

Table. 5 Association of type of antidiabetics with ASB.

Type of antidiabetics | Number of participants ASB%

Oral only 77 7 (9%)
Insulin only 7 2 (28%)
Oral +insulin 13 6 (46.15%)

The susceptibility of Cotrimoxazole across both Gram-positive and Gram-negative isolates, including
those with ESBL, suggests its potential effectiveness in the studied population. The absence of MRSA
is noteworthy for infection control practices and treatment decisions. The specific details in Table 6
would provide a more granular understanding of the antibiotic susceptibility patterns for different
bacterial strains (Table.6)

Table. 6Antibiotic susceptibility of uropatogens

Antibiotic E.coli Klebsiella Proteus S.aureus CONS Enterococcus
(n=7) (n=2) (n=1) (n=2) (n=2) (n=1)
Amikacin 6 2 1 2 2 1
Amoxyclav 5 1 1 2 2 1
Ciprofloxacin 3 1 1 1 2 0
Cefixime 4 2 1 1 1 0
Cotrimaxazole 7 2 1 2 2 1
Nitrofurantoin 5 2 0 2 2 1
Ceftazidime 5 2 0 1 2 1
Vancomycin - - - 2 2 1

A relatively smaller number of participants belonged to the age group<50-60 , but a higher percentage
(45.45%) had ASB. Pyuria was observed in 27.27% of cases. In our study, the largest participant
group was 61-70 years.. While the absolute number of ASB cases is higher (5), the percentage is
lower (7.69%) compared to the <50-60 group. Pyuria was observed in 4.62% of cases. A smaller
group (71-80), but a higher percentage (25%) had ASB. Pyuria was observed in 8.33% of cases.
Further, a relatively smaller group more than 80 years, and a moderate percentage (22.22%) had ASB.
Pyuria was observed in 11.11% of cases. Predominantly pyuria was noted among females compared
to males. Table.7.

Table. 7Age wise distribution of ASB with and without pyuria

Age Participants | ASB Pyuria Non-pyuria
<50-60 | 11 5 (45.45%) | 3(27.27%) | 2(18.18%)
61-70 |65 5(7.69%) | 3(4.62%) | 2(3.07%)
71-80 |12 3(25%) 1(8.33%) | 2(16.67%)
>80 9 2(22.22%) | 1(11.11%) | 1(11.11%)
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Longer diabetes duration (>20 years) is associated with a higher percentage of ASB. The presence of
pyuria seems to vary across different duration groups, with the highest percentage in the 10-19 years
group. The non-pyuria percentage is notable in the >20 years duration group, suggesting a significant
proportion without pyuria despite ASB.(Table.8)

Table . 8 Distribution of participants based on diabetes duration with ASB and pyuria

Duration of diabetes | Participants ASB Pyuria Non-pyuria
<10 59 3(5.08%) 3(5.08%) 0 (0%)
10-19 27 7(25.93%) 5 (18.52%) 2(7.40%)
>20 11 5(45.45%) 1(9.10%) 4(36.36%)
Discussion:

According to the findings of the present study, the prevalence of ASB among T2D patients was 15%.
Preponderance of ASB was observed among females (9/15) compared to males (6/15). Similar to the
current study,previous studies reported a 9—27% prevalence of ASB in women with DM and 0.7—
11% in men with DM. Predilection of ASB is due to their short urethra located close to the warm,
moist, vulvar, and perianal areas that are colonized with enteric bacteria.8 Another study reported,
27% female participants and 9.4% male participants with T2D developed ASB and an overall
prevalence of 20.1% was noted.9 As per the meta analysis conducted by Renko et al, prevalence of
ASB was 12.5%. 10 The highest percentage of patients with ASB in our study were found in the 50-
70 years age range, with 10 out of 15 ASB positive samples falling in that group. This age range was
comparable to that reported by Meiland et al, where 61.8% of the diabetic patients positive for ASB
were in the age range of 56-75 years.11

The importance of glycemic control (HbA1c) as a risk factor for diabetic people developing ASB has
been debated. Studies in the literature argue both for and against its relevance as a risk factor. Our
results show a significant association between the HbAlc levels and the risk of diabetic patients
developing ASB. Similarly, Turan et al. have confirmed in their study that poor glycemic control is
a risk factor for ASB.12 Similar conclusions have been reached by Nicolle et al. 13 and He et al.14
But this not in comparison with the studies conducted by Renko et al 10 and Zhanel et al.15 As per
their observations, glycosuria is not an important determinant for occurrence of ASB.

Ongoing abnormal blood sugar levels raise osmotic pressure in bodily fluids, disrupt immune cell
metabolism, and reduce chemotaxis, phagocytosis, and bactericidal activity. Because to the buildup
of AGEs in the urinary tract mucosa, there is an endogenous "invisible injury" in the mucosa without
destruction, and the mucosal barrier and protection are reduced, resulting in ASB.However, the
differences in the findings on the relationship between glycemic control and ASB are due to the wide
range of populations and selection criteria utilized in these studies.

Our study found significant association between duration of diabetes and the prevalence of
bacteriuria similar to studies conducted by various researchers.16,17,18,19,20,21,22,23. Vejlsgaard
et al,24 observed a higher occurrence of bacteriuria in individuals with diabetes mellitus lasting over
20 years, in contrast to those with a shorter duration of the disease. Furthermore, Vejlsgaard identified
a correlation between bacteriuria and diabetic complications such as retinopathy, neuropathy,
ischemic heart disease (IHD), and peripheral vascular disease. Only one study found that a longer
illness period was associated with ASB in T2DM patients.25

Our study found Esherichia coli as the most common isolate among patients with ASB. Multiple
studies have reported a variety of pathogens in their results. A study that is very much in line with
our findings was conducted in Sudan, which also found E. coli (56.4%), Klebsiella pneumonia
(23.0%), and Enterococcus faecalis (12.8%) to be the most common organisms.26 Another study
conducted by Kiranmala et al showed E. coli (67%) as common isolate followed by Klebsiella (14%)
and Enterococcus (9%).27 Similarly, a study conducted by Danasegaran et al.,E. coli (35%) was the
predominant isolate followed by Klebsiella species (29%).28 The results of our study are
contradictory to the study conducted by Odetoyin et al. As per their study, Staphylococcal aureus
(80.9%), Klebsiella (9.5%), Enterococcus faecalis (4.8%), and E. coli (4.8%). 29 Further, as per the
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study conducted by Bissong et al, coagulase-negative staphylococci was the predominant isolate
(36.3%) isolated, followed by Klebsiella (15.9%), Candida (13.7%), E. coli (10.8%), and Serratia
(10.8%).30 This inconsistency would be probably due to study design or sample size difference.
The results of the study indicate both gram-positive and gram-negative bacteria are showing an
alarming trend in antibiotic resistance. One or more antimicrobial drugs showed intermediate to low
levels of resistance, indicating a widespread problem that affects several antibiotic classes. But the
most notable finding was the high prevalence of resistance to ciprofloxacin in particular.

There might be a number of reasons behind the increased ciprofloxacin resistance. The antibiotic's
ease of availability is one important element. Ciprofloxacin is widely available and often
recommended by medical practitioners as well as, regrettably, through unapproved routes. This
antibiotic's accessibility over-the-counter and affordable price may encourage its indiscriminate and
broad usage. In our study, all the isolates including ESBL strain were found to be susceptible to
Cotrimaxzole. This observation is contradictory to the study conducted by Bissong et al. 30

As per Lyamuya et al, all isolates exhibited modest levels of resistance to trimethoprim-
sulfamethoxazole, ciprofloxacin, amoxicillin/clavulanic acid, ceftriaxone, gentamycin, and
ciprofloxacin, while substantial levels of resistance to tetracyclines were found.31 In our study most
common isolate Escherichia coli showed good susceptibility to Cotrimaxazole followed by Amikacin,
Amoxicillin/clavulanic acid,Nitrofuratoin and Ceftazidime. Venkatesan et al. observed that E. coli,
the most prevalent organism in their study, was most sensitive to, Nitrofuratoin , Amikacin, and
Gentamicin.32

In our study asymptomatic pyuria (ASP) in type 2 diabetic individuals was 8%. The prevalence of
ASP of is inconsistent with the previous study conducted by Nakano et al.33 As per Nakano et al
31, middle-aged (<65 years) diabetic women showed the prevalence of ASP 12.5%. In our study,
inspite of asymptomatic bacteriuria confirmed by urine cultures , 7 urine samples showed no pyuria.
Although urine cultures are gold standard for confirming ASB, urinary leukocyte counts are preferred
diagnostic method for ASB. Probably due to its easier and faster to perform , more convenient and
acceptable to patients, less expensive.

In a study conducted by Zhanel et al., where urinary leukocytes were assessed using the more precise
hemocytometer method, it was found that absolute urinary leukocyte counts exceeded or were equal
to 10 mm? in 77.6% of the urine samples collected from 85 patients with confirmed bacteriuria as
determined by two consecutive cultures.34

Further, among 5 women participants, sterile pyuria was observed. All the women with sterile pyuria
belonged to the age group between 50-60 years. Based on population-based research, sterile pyuria
is prevalent in 2.6% of males and 13.9% of females, signifying its common occurrence. 35 The
incidence of this condition varies among different demographic groups. For example, a study revealed
that 23% of inpatients exhibited sterile pyuria, excluding those with urinary tract infections (UTIs).
Additionally, women are more prone to experiencing sterile pyuria compared to men, particularly in
cases related to pelvic infections.36

Strengths of the study

In the present study, the recruitment strategy involved targeting participants from the outpatient
department who were actively seeking regular medication for diabetes. Unlike studies that exclusively
involve diseased populations, this research design acknowledges the diversity and complexity of
health conditions that individuals may face while still actively managing their medical needs.
Second, we explored the association between various demographic details with ASB and Pyuria.
Third, our data showed that association with a higher risk of ASB and pyuria in diabetic women
compared men. Because diabetic women are more likely to experience urinary hurdles it is possible
that gender-specific variables, such as hormonal or anatomical variations, increase susceptibility to
these issues when diabetes is present.
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Limitations:

One of the limitations of the study is sample size. A lower sample size might restrict how far the
study's conclusions can be applied. It's critical to specify the precise population to which the findings
apply and to identify any potential obstacles to generalising the results to other populations and
statistical analysis was performed by using simple percentage method.

Second, the assumption that individuals in the health checkup population were asymptomatic is a
crucial aspect of our study design. However, it's essential to acknowledge that if this assumption
proves incorrect, it could introduce bias into our findings, potentially leading to an overestimation or
exaggeration of the association between asymptomatic bacteriuria (ASB) and diabetes.

Future perspectives

In order to further our understanding of the link between these factors, future study should examine
methods to evaluate the asymptomatic status and take into account the implications of symptomatic
cases on the found correlation between ASB and diabetes.

Undoubtedly, observing for the emergence of symptomatic bacteriuria by undertaking a follow-up
with individuals who have asymptomatic bacteriuria (ASB) might be an important component of
longitudinal study. This follow-up can shed light on the symptoms' development as well as the normal
course of ASB and its possible consequences. This understanding of the clinical implications of ASB
and contribute valuable information to the existing literature on the progression of bacteriuria in
different populations

Conclusion: The study emphasises how crucial it is to take diabetes duration, glycemic control, and
gender into account when determining the prevalence of ASB in people with diabetes. The promise
of Cotrimoxazole as a therapy option is suggested by its effectiveness against a variety of bacterial
strains. The results further highlight the necessity of more investigation into the complexities of ASB
presentation and therapy in diabetic populations with different illness durations.

References:

1. Londhe A, Naik M, Shinde V, Patel P, Wyavahare S. Study of diastolic dysfunction in
asymptomatic type 2 diabetes mellitus. Int J Curr Med Appl Sci. 2016;9:101-6.

2. King H, Aubert RE, Herman WH. Global burden of diabetes, 1995-2025: Prevalence, numerical
estimates, and projections. Diabetes Care. 1998;21:1414-31.

3. Colgan R, Nicolle LE, McGlone A, Hooton TM: Asymptomatic bacteriuria in adults. Am Fam
Physician. 2006, 74:985-990

4. lJicolle le, Bradley s, Colgan r, rice jc, schaeffer a, hooton tm. infectious diseases society of
America guidelines for the diagnosis and treatment of asymptomatic bacteriuria in adults. clin
infect dis. 2005 mar 1;40(5):643-54.

5. Khasriya, R.; Barcella, W.; De lorio, M.; Swamy, S.; Gill, K.; Kupelian, A.; Malone-Lee, J.
Lowerurinary tract symptoms that predict microscopic pyuria. Int. Urogynecology J. 2018, 29,
1019-1028.

6. Cheesbrough M. Biochemical tests to identify bacteria. In District Laboratory Practice in
TropicalCountries, Part 2. Cambridge: Cambridge University Press; 2000. p. 63—70.

7. Wayne PA. Clinical and Laboratory Standards Institute (CLSI). Performance Standards for
Antimicrobial Susceptibility Testing. 20th ed Informational Supplement. (2010). CLSI document
M100-S20. Clinical and Laboratory Standards Institute.

8. Zhanel, G.G.; Harding, G.K.; Nicolle, L.E. Asymptomatic Bacteriuria in Patients with Diabetes
Mellitus. Rev. Infect. Dis. 1991, 13, 150-154

9. Matthiopoulou G, loannou P, Mathioudaki A, Papadakis JA, Daraki VN, Pappas A, Souris S,
Maraki S, Stathopoulou C, Kofteridis DP. Asymptomatic Bacteriuria in Patients with Type 2
Diabetes Mellitus. Infectious Disease Reports. 2023,; 15(1):43-54.
https://doi.org/10.3390/idr15010005

Vol.31 No.7 (2024): JPTCP (759-767) Page | 765


https://jptcp.com/index.php/jptcp/issue/view/79
about:blank
about:blank

An Exploration Of Asymptomatic Bacteriuria In Type 2 Diabetics With Emphasis On The Presence Of Pyuria.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23

24.

25.

26.

27.

Renko M, Tapanainen P, Tossavainen P, Pokka T, Uhari M. Meta-analysis of the significance of
asymptomatic bacteriuria in diabetes. Diabetes Care. 2010;34:230-5.
Meiland R, Geerlings SE, Stolk RP, Netten PM, Schneeberger PM, Hoepelman Al. Asymptomatic
bacteriuria in women with diabetes mellitus: effect on renal function after 6 years of follow-up.
Arch Intern Med. 2006 Nov 13;166(20):2222-7. doi: 10.1001/archinte.166.20.2222. PMID:
17101940.
Turan H, Serefhanoglu K, Torun AN, Kulaksizoglu S, Kulaksizoglu M, Pamuk B, Arslan H
Frequency, risk factors, and responsible pathogenic microorganisms of asymptomatic bacteriuria
in patients with type 2 diabetes mellitus.Jpn J Infect Dis. 2008;61:236-238.

Nicolle LE. Asymptomatic bacteriuria in diabetic women. Diabetes Care. 2000 Jun;23(6):722-3.
doi: 10.2337/diacare.23.6.722. PMID: 10840984.

He K, Hu'Y, Shi JC, Zhu YQ, Mao XM. Prevalence, risk factors and microorganisms of urinary
tract infections in patients with type 2 diabetes mellitus: a retrospective study in China. Ther Clin
Risk Manag. 2018 Feb 26;14:403-408. doi: 10.2147/TCRM.S147078. PMID: 29520146;
PMCID: PMC5834170.

Zhanel, G.G.; Harding, G.K.; Nicolle, L.E. Asymptomatic Bacteriuria in Patients with Diabetes
Mellitus. Rev. Infect. Dis. 1991, 13, 150-154.

Bahl AL, Chugh RN, Sharma KB. Asymptomatic bacteremia in diabetics attending a diabetic
clinic. Indian J Med Sci. 1970;24:1-6

Z.Yunxian, Z. Yuhua, Z. Lu, W. Qin, Clinical study on asymptomatic bacteriuria in adult female
patients with type 2 diabetes mellitus. J. Hainan Med. Univ. (6):384-386 (2004)
https://doi.org/10.3969/j.issn.1007-1237.2004.06.006

C. Mingwei, C. Youmin, Changjiang W., et al. Clinical analysis of asymptomatic bacteriuria in
female patients with type 2 diabetes mellitus. Clin. Focus. (24):1397-1399 (2003)
https://doi.org/10.3969/j.issn.1004-583X.2003.24.006

H. Dongjuan, Clinical analysis of type 2 diabetes mellitus complicated with asymptomatic
bacteriuria  in  adult women. Zhejiang Clin. Med. (6):820-821  (2007)
https://doi.org/10.3969/j.issn.1008-7664.2007.06.084

K. Cenxiao, S. Xiaofei, M. Jianhua, L. Huigin, Clinical observation and risk factors analysis of
asymptomatic bacteriuria in elderly patients with type 2 diabetes mellitus. Chin. J. Diabetes
24(08), 726728 (2016). https://doi.org/10.3969/}.issn.1006-6187.2016.08.014

M. Congging, M. Xinlong, F. Aijuan, C. Yingzi, D. Peng, Influencing factors of asymptomatic
urinary tract infection in type 2 diabetes mellitus. Chin. J. Clin. (Electron. Ed.). 7(15), 7197—
7198 (2013). https://doi.org/10.3969/cma.j.issn.1674-0785.2013.15.099

Y. Mianrong Fenying. Clinical characteristics and prevention of asymptomatic bacteriuria in
female patients with type 2 diabetes mellitus. Chin. J. Rehabili. Theory Pract. (2), 67—-68 (2005)
https://doi.org/10.3969/j.issn.1006-9771.2005.02.027

Z. Yiwen, S. Zhenwei, Prevalence and risk factors of asymptomatic bacteriuria in adults with
type 2 diabetes mellitus. J. Mod. Lab. Med. 27(5), 25-28 (2012)
https://doi.org/10.3969/j.issn.1671-7414.2012.05.0009.

Vejlsgaard R: Studies on urinary infection in diabetics. 1. Significant bacteriuria in relation to
long-term dia- betic manifestations. Acta Med Scand 1966; 179: 183 —188.

M. Bonadio, E. Boldrini, G. Forotti et al. Asymptomatic bacteriuria in women with diabetes:
influence of metabolic control. Clin. Infect. Dis. 38(Mar), e41—e45 (2004).

Hamdan HZ, Kubbara E, Adam AM, Hassan OS, Suliman SO, Adam 1. Urinary tract infections
and antimicrobial sensitivity among diabetic patients at Khartoum, Sudan. Ann Clin Microbiol
Antimicrob. 2015 Apr 21;14:26. doi: 10.1186/s12941-015-0082-4. PMID: 25896611; PMCID:
PMC4406170.

Kiranmala K, Johnson R, Savio J, Idiculla J. Microbiologic profile and clinical practices in
urinary tract infections in a tertiary care center in Southern India J Family Med Prim Care.
2019;8:2888-92.

Vol.31 No.7 (2024): JPTCP (759-767) Page | 766


https://jptcp.com/index.php/jptcp/issue/view/79
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

An Exploration Of Asymptomatic Bacteriuria In Type 2 Diabetics With Emphasis On The Presence Of Pyuria.

28.

29.

30.

31.

32.

33.

34.

35.

36

Danasegaran M, Balaji PV, Moinuddin SK, Nazeer HA. Impact of HbA1lc levels on asymptomatic
bacteriuria in type 2 diabetes mellitus. Natl J Physiol Pharm Pharmacol 2019;9(10):987-990.
Odetoyin WB, Aboderin AO, Ikem RT, Kolawole BA, Oyelese AO. Asymptomatic bacteriuria
in patients with diabetes mellitus in lle-Ife, South-West, Nigeria East Afr Med J. 2008;85:18-23
Bissong ME, Fon PN, Tabe-Bessong FO, Akenji TN. Asymptomatic bacteriuria in diabetes
mellitus patients in South west Cameroon. Afr Health Sci 2013;13:661-6.

Lyamuya EF, Moyo SJ, Komba EV, Haule M. Prevalence, antimicrobial resistance and associated
risk factors for bacteriuria in diabetic women in Dar es Salaam, Tanzania Afr J Microbiol Res.
2011;5:683-9
Venkatesan KD, Chander S, Loganathan K, Victor K. Study on asymptomatic bacteriuria in
diabetic patients International Journal of Contemporary Medical Research. 2017;4:480-3
Nakano H, Oba K, Saito Y, Ouchi M, Yamashita N, Okamura K, Takai E, Mizuno S, Matsumura
N, Inuzuka Y, Suzuki T. Asymptomatic pyuria in diabetic women. J Nippon Med Sch. 2001
Oct;68(5):405-10. doi: 10.1272/jnms.68.405. PMID: 11598624.

Zhanel GG, Harding GKM, Manitoba Diabetic Urinary Infection Study Group: Prevalence of
asymptomatic bacteriuria and associated host factors in women with diabetes mellitus. Clin Infect

Dis 1995; 21: 316—322.

Alwall N, Lohi A. A population study on renal and urinary tract diseases: II: urinary deposits,
bacteriuria and ESR on screening and medical examination of selected cases. Acta Med Scand
1973;194:529-53.

. Hooker JB, Mold JW, Kumar S. Sterile pyuria in patients admitted to the hospital with infections

outside of the urinary tract. J Am Board Fam Med 2014;27:97-103.

Vol.31 No.7 (2024): JPTCP (759-767) Page | 767


https://jptcp.com/index.php/jptcp/issue/view/79

