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Abstract

Background: Asymptomatic bacteriuria (ASB) is a common condition in individuals with diabetes mellitus and
has been associated with an increased risk of complications. This study aimed to investigate the association
between glycemic control, measured by glycated hemoglobin (HbAlc) levels, and the prevalence of ASB in
individuals with type 2 diabetes mellitus (T2DM).

Methods: This cross-sectional study involved 75 participants diagnosed to have type 2 diabetes mellitus according
to ADA criteria visiting OPD and getting admitted under General medicine department. Demographic and clinical
data were collected using pretested questionnaire. Basic blood investigations including HbAlc were done.
Midstream urine samples were cultured to assess the presence of ASB. Logistic regression analysis was performed
to examine the association between HbA lc levels and ASB, adjusting for potential confounders.

Results: The prevalence of ASB in the study population was 26.7%. Participants with ASB had significantly
higher mean HbA 1c levels compared to those without ASB (9.2% vs. 7.6%, p < 0.001). The logistic regression
analysis revealed a significant positive association between HbAlc levels and the presence of ASB (odds ratio
[OR] = 1.54, 95% confidence interval [CI]: 1.18-2.01, p=0.001), indicating that for every 1% increase in HbAlc,
the odds of having ASB increased by 54%.

Conclusions: This study demonstrated a significant association between elevated HbA1c levels and an increased
risk of ASB in individuals with T2DM, highlighting the importance of maintaining optimal glycemic control to
reduce the risk of ASB and its potential complications.

Keywords: Asymptomatic Bacteriuria; Diabetes Mellitus, Type 2; Glycated Haemoglobin A; Prevalence; Cross-
Sectional Studies.
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Introduction

Diabetes mellitus is a chronic metabolic disorder Several studies have suggested a potential

characterized by elevated blood glucose levels,
which can lead to various complications if not
properly managed. Type 2 diabetes mellitus
(T2DM) is the most prevalent form of diabetes,
accounting for approximately 90% of all cases.[1]
Glycated hemoglobin (HbAlc) is a reliable indicator
of long-term glycemic control and is widely used in
the management of diabetes.[2]

Asymptomatic bacteriuria (ASB) is a condition
characterized by the presence of bacteria in the urine
without apparent symptoms of wurinary tract
infection (UTI).[3] ASB is relatively common in
individuals with diabetes, with reported prevalence
rates ranging from 8% to 26%.[4] The presence of
ASB in individuals with diabetes has been
associated with an increased risk of complications,
including pyelonephritis, renal dysfunction, and
adverse pregnancy outcomes.[5]
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association between poor glycemic control, as
reflected by elevated HbAlc levels, and an increased
risk of ASB in individuals with diabetes.[6]
However, the findings have been inconsistent, and
the relationship between HbAlc levels and ASB in
T2DM remains unclear.

This study aims to investigate the association
between HbAlc levels and the prevalence of ASB in
individuals with T2DM. Understanding this
relationship could have important implications for
the management and monitoring of patients with
T2DM, as well as for the prevention of potential
complications associated with ASB.

Aims and Objectives

The primary aim of this study was to investigate the
association between glycemic control, as measured
by glycated hemoglobin (HbAlc) levels, and the
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prevalence of asymptomatic bacteriuria (ASB) in
individuals with type 2 diabetes mellitus (T2DM).

Materials and Methods

Study Design and Duration: This study employed
a cross-sectional design. The study spanned from
September 2022 to October 2023.

Study Population: The study population consisted
of patients aged 18 years and older, diagnosed with
T2DM, and receiving treatment at the diabetes clinic
of Department of General Medicine, Oxford
Medical College, Bangalore.

Sample Size: A total of 75 patients met the inclusion
and exclusion criteria and were included in the
study.

Inclusion Criteria

e Adults aged 18 years and older

e Diagnosed with type 2 diabetes mellitus

e Receiving treatment at Department of General
Medicine, Oxford Medical College, Bangalore.

e  Willing to provide written informed consent

Exclusion Criteria

e Presence of symptoms of urinary tract infection
(UTI), such as dysuria, urgency, frequency, or
suprapubic pain

e Recent (within the last 4 weeks) antibiotic use

e Indwelling urinary catheter or intermittent
catheterization

e Pregnancy

e Known anatomical or functional abnormalities
of the urinary tract

e Immunocompromised state (e.g., HIV/AIDS,
organ transplantation, immunosuppressive
therapy)

e End-stage renal disease or dialysis

e Inability to provide informed consent

Data Collection

Demographic and clinical data, including age,
gender, duration of diabetes, and medication history,
were obtained from the participants' medical records
and through interviews. Blood samples were
collected from each participant for the measurement
of HbAlc levels using a standardized method [High-
performance liquid chromatography (HPLC)].
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Laboratory Investigations

The patients underwent a battery of tests, including:
e Glycated Haemoglobin (HbA1c)

e  Urine Culture and Identification

e Antibiotic Susceptibility Testing

e Quality Control

Assessment of Asymptomatic Bacteriuria:
Midstream clean-catch urine specimens were
collected from all participants to assess the presence
of ASB. The urine samples were cultured on
appropriate media [Specify the media used, e.g.,
blood agar and MacConkey agar] and incubated at
37°C for 24-48 hours. ASB was defined as the
presence of >10° colony-forming units (CFU) per
millilitre of urine, with or without pyuria, in the
absence of urinary tract infection symptoms.[7]

Data Analysis: Descriptive statistics were used to
summarize the demographic and clinical
characteristics of the study participants. The
association between HbAlc levels and the presence
of ASB was analyzed using logistic regression
models. Adjustments were made for potential
confounding variables, such as age, gender, duration
of diabetes, and medication use. Odds ratios (ORs)
and their corresponding 95% confidence intervals
(CIs) were calculated to estimate the strength of the
association. A p-value of <0.05 was considered
statistically significant. Statistical analyses were
performed using [SPSS version 20].

Results

Table 1 presents the baseline characteristics of the
study participants, including their age, gender,
duration of diabetes, and HbAlc levels. The
participants are divided into two groups: those with
asymptomatic bacteriuria (ASB) present and those
with ASB absent. The data shows that the ASB
present group had a higher mean age (64.15 years
vs. 59.98 years), longer mean duration of diabetes
(8.89 years vs. 6.15 years), and higher mean HbAlc
levels (9.13% vs. 6.3%) compared to the ASB absent
group. The p-values indicate that the differences in
the HbAlc levels between the two groups were
statistically significant (p < 0.001)

Table 1: Baseline characteristics of the study participants

Characteristic Total (n=75) ASB  Present | ASB  Absent | p-value
(n=27) (n=48)
Age (years), mean £ SD 61.48+14.79 64.15+15.2 59.98+14.5 0.244
Gender, n (%) | Male 40 (53.3%) 14 (51.9%) 26 (54.2%) 1
Female 35 (46.7%) 13 (48.1%) 22 (45.8%)
Duration of diabetes (years), | 7.13 +4.32 8.89+4.7 6.15+3.8 0.07
mean £ SD
HbAlc (%), mean = SD 731+£1.95 9.13+£1.6 63+13 <0.001
ASB: asymptomatic bacteriuria; SD: standard deviation
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Graph 2: Bar graph showing mean HbAlc among ASB and non-ASB patients

Table 2 shows the prevalence of asymptomatic
bacteriuria (ASB) stratified by different levels of
HbAlc. The data suggests a positive association
between higher HbAlc levels and an increased
prevalence of ASB. Among participants with

HbA1c levels <7.0%, only 2.7% had ASB, while the
prevalence of ASB increased to 54.2% in those with
HbAlc levels between 7.0-8.9%, and further
increased to 92.9% in participants with HbAlc
levels >9.0%.

Table 2: Prevalence of asymptomatic bacteriuria by HbAlc levels

HbAlc Level (%) Participants (n) ASB Present | ASB Absent
(n=20) (n=55)
<7.0 37 (49.3%) 1 (3.7%) 36 (75%)
7.0-8.9 24(32%) 13 (48.1%) 11 (22.9%)
>9.0 14(18.7%) 13 (48.1%) 1(2.1%)
Japal et al. International Journal of Pharmaceutical and Clinical Research
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Graph 3: Bar graph showing distribution of HbAlc among ASB and non-ASB patients

Table 3 presents the results of a logistic regression
analysis, which examines the association between
various factors and the presence of asymptomatic
bacteriuria (ASB). The analysis adjusts for potential
confounding variables such as age, gender, and
duration of diabetes. The results show that higher
HbAlc levels are significantly associated with an
increased risk of ASB (Odds Ratio [OR] = 1.54,

95% Confidence Interval [CI]: 1.18-2.01, p =
0.001). This means that for every 1% increase in
HbA1c levels, the odds of having ASB increase by
54%. The analysis also suggests that age, gender,
and duration of diabetes were not significantly
associated with the presence of ASB in this study
population.

Table 3: Logistic regression analysis of factors associated with asymptomatic bacteriuria

Variable Odds Ratio 95% Confidence Interval | p-value
HbAlc (per 1% increase) 1.54 1.18-2.01 0.001
Age (per 10-year increase) 1.32 0.88-1.98 0.18
Gender (Female vs. Male) 0.71 0.27-1.86 0.49
Duration of diabetes (per 5-year increase) 1.45 0.96 -2.19 0.08

Escherichia coli was the predominant isolate which
accounted for 52.2% followed by Klebsiella species
(13%) and Staphylococcus species (4.3%) [Table 4].
In control group (non-diabetic partici-

pants), five urine samples yielded the growth, and all
were identified as of E. coli and no other bacteria
were observed.

Table 4: Bacteriological profile of ASB in diabetic patients

Bacteria n (%)
Escherichia coli 12 (52.2%)
Klebsiella sp. 3 (13%)
Staphylococcus sp. 1 (4.3%)
Citrobacter sp. 1 (4.3%)
Proteus mirabilis 1 (4.3%)
Enterococcus 3 (13%)
Pseudomonas aeruginosa 2 (8.7%)
Candida 1 (4.3%)
Total 23 (100%)
Japal et al. International Journal of Pharmaceutical and Clinical Research
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Discussion

The present study investigated the association
between HbAlc levels and the prevalence of
asymptomatic bacteriuria (ASB) in individuals with
type 2 diabetes mellitus (T2DM). The results
demonstrated a significant positive association
between higher HbAlc levels and an increased risk
of ASB, even after adjusting for potential
confounding factors such as age, gender, and
duration of diabetes.

These findings are consistent with several previous
studies that have reported a link between poor
glycaemic control and an increased risk of ASB in
individuals with diabetes. A meta-analysis by Renko
et al. found that individuals with diabetes and ASB
had significantly higher HbAlc levels compared to
those without ASB.[6] Similarly, a study by
Geerlings et al. [8] reported that women with
diabetes and HbAlc levels >7.0% had a higher
prevalence of ASB compared to those with HbAlc
levels <7.0%.

The association between elevated HbAlc levels and
ASB in individuals with diabetes can be attributed
to various factors. Hyperglycemia has been shown
to impair various aspects of the immune system,
including neutrophil function, antioxidant defence
mechanisms, and complement activation.[9] These
impairments may contribute to an increased
susceptibility to bacterial infections, including ASB,
in individuals with poorly controlled diabetes.

Additionally, high glucose levels in the urine of
individuals with poorly controlled diabetes may
provide a favourable environment for bacterial
growth and proliferation.[10] This may increase the
risk of bacterial colonization and subsequent
development of ASB.

However, it is important to note that some studies
have reported conflicting findings regarding the
association between HbAlc levels and ASB in
individuals with diabetes. A study by Boyko et al.
found no significant association between HbAlc
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levels and ASB in women with diabetes.[11] These
discrepancies may be due to differences in study

populations, sample sizes, and methodologies
employed.

Strength of the present study is the inclusion of both
male and female participants, as some previous
studies have focused solely on women.
Additionally, the study adjusted for potential
confounding factors, such as age, gender, and
duration of diabetes, which may have influenced the
results.

Nevertheless, there are some limitations to this
study. First, the cross-sectional design precludes the
establishment of a causal relationship between
HbA1c levels and ASB. Furthermore, the study did
not consider other potential risk factors for ASB,
such as functional or anatomical abnormalities of the
urinary tract, which may have influenced the results.

Conclusion

In conclusion, the findings of this study support the
association between elevated HbAlc levels and an
increased risk of asymptomatic bacteriuria in
individuals with type 2 diabetes mellitus. These
results highlight the importance of maintaining
optimal glycemic control in individuals with
diabetes to reduce the risk of ASB and its potential
complications. Further longitudinal studies are
warranted to establish a causal relationship and to
explore the underlying mechanisms contributing to
this association.
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