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ABSTRACT

Introduction: The microbiological pattern and risk factors for asymptomatic bacteriuria
(ASB), which is thought to occur before symptomatic urinary tract infections (UTT) in
diabetes mellitus, vary by region. Data from India's eastern region is still missing, though.
Materials and methods: In order to (1) estimate the prevalence of ASB and its association
with age, gender, duration of diabetes, and renal and glycemic status, and (2) identify the
antibiotic sensitivity pattern of uropathogens and assess the utility of microbial pattern as a
predictor of symptomatic UTI, a prospective longitudinal study involving 80 otherwise
healthy type 2 diabetes patients with a one-year follow-up was conducted.

Results: In the present study, ASB was common in 21.25% of people with type 2 diabetes.
The most frequent cause among males was found to be Klebsiella sp. It was discovered that
having type 2 diabetes for a long time was the only risk factor for ASB. Age, gender, and
recent glycemic status did not correlate. Patients with bacteriuria who had lower baseline
HbA1C levels were more likely to get a UTI. Within a year, female diabetes patients with
Escherichia coli-induced ASB were much more likely to get a UTI.

Conclusions: It will be truly unnecessary to reassess guidelines for screening for ASB caused
by E. coli in females with chronic diabetes and poor glycemic control if a large-scale
prospective trial replicates comparable results. In these patients, symptomatic UTI can be
avoided by implementing a strict HbA1C reduction plan early on and taking steps to enhance
genital hygiene.

Keywords: urinary tract infection, type 2 diabetes mellitus, asymptomatic bacteriuria,

asymptomatic bacteriuria



Introduction

The presence of a freshly voided midstream urine specimen that yields positive
cultures (> 105 CFU/ml) of the same bacterium in a patient who does not exhibit symptoms
of a urinary tract infection (UTTI), such as dysuria, urgency, frequency, or fever, is referred to
as permissive asymptomatic bacteriuria (ASB), which is the definition used in many studies.
In contrast, some studies define ASB in females based on two positive urine culture samples
[1]. Why the same uropathogens that cause UTIs are less virulent in these people is not well
understood. This lack of symptoms can be explained by lower uroepithelial adherence and,
more generally, diminished host reactivity in diabetes [2]. Due to its detrimental impact on
glucose control and patients' overall health, ASB is thought to occur before a symptomatic
urinary tract infection (UTT; relative risk [RR] 1.65, 95 percent confidence interval [CI] 1.02—
2.67). Therefore, it is vital to determine the risk factors in order to prevent UTT [34].
Screening for ASB in individuals with type 2 diabetes is not advised by the current Infectious
Disease Society of America (IDSA) guideline. In India, where poor genital cleanliness is still
a problem, particularly for female patients from lower socioeconomic backgrounds, this
advice might not be totally applicable. Even though two recent investigations on ASB in
diabetic patients from North and South India [5] and [6] have been carried out, there are
currently no comparable studies from Eastern India. This work aims to close that data gap in
light of the shifting prevalence of ASB, the emergence of treatment resistance, and regional
differences in the drug susceptibility pattern of uropathogens

The clinical profile of ASB in individuals with type 2 diabetes mellitus was the focus
of this investigation. This study's specific goals were to: (1) determine the prevalence of ASB
in patients with type 2 diabetes mellitus in Eastern India; (2) investigate the relationship
between ASB and age, gender, renal and glycemic status, and length of diabetes; (3) identify
the microorganisms and their sensitivity pattern in ASB in patients with diabetes mellitus;
and (4) assess the utility of urine culture microbiological patterns as a predictor of

symptomatic UTI.



Material and methods

The study looked at 135 individuals with type 2 diabetes mellitus who were over 18
and saw the diabetes clinic in Kolkata. Exclusions from the study were pregnant women,
patients with UTI symptoms and an indwelling urinary catheter, patients who had recently
received antibiotic treatment, and patients who had used antiseptics before urine sample
collection. Additionally excluded were patients whose urine samples were contaminated, as

indicated by the presence of three or more distinct microorganisms in a single sample.

Following the exclusion of 25 patients based on the exclusion criteria, 110 patients
were included in a prospective longitudinal study with a one-year follow-up. After selecting
the first patient at random using a two-digit random number table, patients were enrolled

using systemic random sampling.

Each person's informed consent was obtained before a clinical examination and
pertinent investigations were conducted. Measurements were made of HbAlc, urea,
creatinine, and fasting and postprandial blood glucose. The Modification of Diet in Renal
Disease Study (MDRD) equation was used to compute the patient's estimated GFR (eGFR),
which was used to evaluate their renal health. Bacteriuria screening was performed on
asymptomatic diabetic patients chosen based on sample design. Following appropriate
cleaning of the male glans penis and female labia using swabs soaked in clean tap water, a
single random clean-catch midstream urine specimen was obtained. After being inoculated
into blood agar, MacConkey agar, and nutrient agar, the collected samples were aerobically
incubated for 18 to 24 hours at 37 degrees Celsius. Gram staining, biochemical responses,
and colony morphology were used to identify the species [8]. In accordance with CLSI
recommendations, the Kerby-Bauer disc diffusion method was used to conduct the antibiotic
sensitivity test for positive organisms [9]. For a comparison analysis, asymptomatic patients
with diabetes mellitus were then split into two groups: Group 1 (ASB-positive patients) and

Group 2 (ASB-negative patients).

Each person was monitored for a full year to watch for UTI episodes. As part of their

usual care, they were using insulin and/or oral antidiabetic medications. Simple cystitis and



complex upper UTIs with systemic symptoms including fever, chill, stiffness, malaise, or
flank pain are both referred to by the general term "UTI". In the present study, a urinary tract
infection (UTI) was defined as the presence of any of the traditional symptoms, such as
suprapubic discomfort, frequency, urgency, or dysuria, with or without systemic symptoms,

and supported by more than five urine pus cells per high power field.

At the conclusion of the study, SPSSv22 was used to compile, tabulate, and analyze
the data using the proper standard statistical procedure. The student's t-test was used to
compare the means of the continuous variables between the ASB and non-ASB populations
and the UTI and non-UTTI subgroups. For data that was dispersed between groups and
evaluated using the Chi-Square test or Fisher's exact test for small sample sizes, contingency

tables were created. A P value of less than 0.05 was deemed significant.

Results

53.5% of the 110 participants in the study were between the ages of 40 and 59, while
2.5% were older than 80. Women made up the majority of the study population (53.6%).

ASB was present in 20.91% of the research participants. The majority of ASBs
happened to people over 40. Age and the existence of ASB in type 2 diabetes, however, did
not statistically significantly correlate (Tab. 1). Among the 50 male participants, 18% had
ASB, while 22% of the females did. The present investigation did not find a significant
correlation between female gender and the incidence of ASB in type 2 diabetes (Tab. 1)

E. coli was the most frequent cause of ASB in the study population (47%) and Klebsiella sp.
was the second most prevalent cause (35.3%). Additionally, one instance of coagulase-
negative Staphylococcus and two cases of Enterococcus sp. were discovered. The most
prevalent organism in the male population was Klebsiella sp.

Resistance to ciprofloxacin and amoxicillin was highest in this study sample (77.243
and 70.5%, respectively). Cotrimoxazole (41.17%) and ampicillin (52.94%) showed
intermediate resistance. Ipenem resistance was nonexistent, but cefepime (5.88%),
piperacillin-tazobactam, amikacin (both 11.7%), levofloxacin, and nitrofurantoin (17.6%) all
showed minimal resistance.

Patients with diabetes for more than 15 years had the highest prevalence of ASB
(50%), followed by those with 11-15 years (33.33%) and 6-10 years (26.31%). Patients with
fewer than five years of diabetes had just 5.5% ASB. Patients with HbA1c levels between 6.5



and 7.4 had the highest ASB, but those with HbA1c levels beyond 8 did not. Although there
was no significant difference in the mean HbA1C level between the two groups, patients with
ASB had a considerably longer mean duration of diabetes than the non-ASB population (Tab.
1). Most ASB patients reported an eGFR between 30 and 59 ml/min/m2. The mean eGFR of
the ASB and non-ASB populations did not differ significantly (Tab. 1).

Patients with ASB who have type 2 diabetes have a markedly increased chance of
getting a UTI in the future, according to the present study (Tab. 1). The risk of UTI was
significantly higher for patients with ASB and lower baseline HbA1C values. Interestingly, in
this case, the length of diabetes had no discernible impact (Tab. 2). To remove the
confounding bias, treatment compliance was guaranteed in both the ASB and non-ASB
groups. Additionally, there was no statistically significant difference between the two groups'
baseline and follow-up HbA1C readings (Tab. 2).

Every UTI case on follow-up had E. coli as the causal bacterium. Women made up
29% of diabetic patients with ASB who experienced a UTI during follow-up within a year.
During the follow-up period, no UTIs occurred in any of the male ASB patients. When
compared to the second most common cause, Klebsiella, ASB caused by E. coli was found to
have a statistically significant increased risk of UTT at follow-up (p < 0.05, Fisher's exact

statistic value 0.031).

Discussion

The study population's prevalence of ASB (20.91%) was comparable to many other
studies that reported prevalence estimates between 8 and 26% [10, 11], which was higher
than the 12.5% prevalence rate found in Renko et al.'s meta-analysis [7] and lower than the
28-32% prevalence rate found in recent Indian studies [5, 6, 12]. The majority of ASB cases
in those over 40 were in line with findings from other investigations on otherwise healthy
individuals [13—15]. According to multiple studies, women are more likely to have ASB
(23.25% vs 18.91%) because of their small urethra, which is situated near warm, wet, vulvar,
and perianal areas where enteric bacteria are present.

E. coli was the most prevalent causal bacterium of ASB in the study population, in
line with other research. Intriguingly, Klebsiella sp. was more prevalent in the male
population [16, 17]. In a similar vein, Janda et al.'s investigation revealed that adult males

were more vulnerable to Klebsiella sp. infection [18]. This could be explained by the fact that



men are more likely than women to have phimosis, chronic drunkenness, and other risk
factors.

Despite growing reports of resistance, especially in Klebsiella sp., the present
investigation demonstrated high sensitivity to cephalosporin [20, 21]. Levofloxacin
sensitivity was higher in this study than ciprofloxacin sensitivity, suggesting that
ciprofloxacin resistance is increasing, as one study found [22]. However, the present
investigation found that Enterobacteriaceae in Eastern India had remarkable sensitivity to
imipenem, which is noteworthy given the frequency of pan-drug-resistant Enterobacteriaceae
described by Kumarasamy et al. [23].

Similar to a study by Bahl et al., ours also demonstrated a substantial correlation
between the occurrence of bacteriuria and the length of diabetes [24]. The absence of
correlation with HbA1c aligned with research conducted by Renko et al. [7] and Zhanel et al.
[10]. This implies that the occurrence of ASB is not significantly influenced by glycosuria.

All of these incidents happened in females, and ASB was found to be substantially
related to UTT during the 12-month follow-up. During their 18-month or 14-year follow-up,
certain prospective cohort studies of female diabetics found no difference in the rates of
symptomatic urinary infections between those who were originally bacteriuric and those who
were not [25, 26]. However, ASB was linked to a higher incidence of hospitalization for
urosepsis in one prospective observational analysis [27].

In the present investigation, E. coli significantly outperformed Klebsiella sp. in
producing symptomatic UTI, suggesting a distinct pathogenetic pathway for UTI. Because
Klebsiella sp. are nonmotile and lack flagella, unlike other coliforms, they may be the source
of the lower incidence of UTI in ASB. The main component of the bacterial flagellum,
flagellin, also known as FliC, is a primary antigen of the adaptive immune response in
addition to its function in innate immunity. Flagellin has been shown to act as an adhesin in a
variety of pathogens, including Clostridium difficile, Pseudomonas aeruginosa, and
Escherichia coli. It was recently discovered that Shiga-toxigenic E. coli's FliC contributes to
cellular invasion through lipid rafts [28].

Treatment of ASB did not lower the likelihood of symptomatic UTI, according to a
seminal randomized controlled trial on ASB conducted by Harding et al [29]. It was
hypothesized that preemptive antibiotic medication might be helpful in ASB patients because
of E. coli with poor glycemic control, as the trial was not conducted on a specific high-risk
population. However, it is stressed that strict HbA1C lowering and hygiene instructions are

necessary for this patient group due to the possibility of recurrent bacteriuria and treatment



resistance. The necessity to reassess guidelines for screening for ASB in females with chronic
diabetes and poor glycemic control will really be eliminated by a large-scale prospective

investigation that replicates comparable results.

Conclusions

In people with type 2 diabetes, the prevalence of ASB was reported to be 20.91%, with the
majority occurring in women over 40. The most prevalent uropathogen in the male
population is Klebsiella sp. ASB screening is recommended for female patients in the present
group who have had diabetes for a long time, given the noticeably increased incidence of UTI
in female patients with ASB caused by E. coli. These patients can avoid UTIs by
implementing stringent glycemic control early on and taking steps to enhance genital

hygiene.
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Table 1. Relationship between baseline parameters and urinary tract infections (UTI) and

asymptomatic bacteriuria (ASB)

Non-ASB (n =
Parameters Total (n = 110) | ASB (n = 23) 87) P value
Age (years) 55.11 £ 10.9 54.18 +£9.48 | 56.26 + 11.23 0.789
Male n (%) 50 (45.5%) 9 (39.1%) 41 (47.1%)
p>
0.05
Female (n%) 59 (53.6%) 13 (56.5%) 46 (52.9%)
Duration of diabetes
9.80 £ 6.12 12.13+£5.23 | 7.21+6.42 0.027
(years)
HbA1C (%) 7.59 £ 1.21 7.52+1.18 7.7+1.11 0.931
72.62 +
eGFR (ml/min/m?) 78.8 + 32.61 83.71 +£ 32.34 0.281
32.58
UTT on follow-up 14 (13%) 7 (30%) 7 (8%)
p<
0.05
No UTI on follow-up 96 (87%) 16 (70%) 80 (92%)

ASB — asymptomatic bacteriuria; eGFR — estimated glomerular filtration rate; UTI —

urinary tract infections



Table 2. Relationship between HbA1C and the duration of diabetes and urinary tract

infections (UTI) in study participants with and without asymptomatic bacteriuria (ASB)

Characteristics

ASB (n=17) Non-ASB (n = 63) p
P

UTI (n | No UTI UTI(n | NoUTI | P

=5) (n=12) =5) (n = 58)

10 £ 11.61 + 0.71 | 8.8+ 7.69 +
Duration of diabetes 791 6.11 0 79 713 082 | >
(years) 6 0.05

8.32 £ 7.2 + 0.03 |83+ 741 + >

1 0,
Baseline HbAIC (%) 0.69 0.91 4 0.91 0.42 0421505
4

7.7 £ 72+05 000 |74+ 7.26 + >
HbA1C on follow up 0.95 1 0.28 0.63 0.74 0.05
(%) 1

ASB — asymptomatic bacteriuria; UTI — urinary tract infections




