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Introduction:

Diabetes mellitus represents a major global public ~ and

Abstract

Background:

Albuminuria and serum creatinine are key markers of diabetic kidney
involvement, yet their relationship in routine secondary-care settings in
Bangladesh is not well characterized.

Objective:
This study aimed to evaluate the association between
albumin-to-creatinine ratio (ACR) and serum creatinine among diabetic
patients.
Methods:

This cross-sectional study was conducted among 70 diabetic patients at
Bangladesh Institute of Health Sciences (BIHS) General Hospital,
Dhaka, from July 2024 to June 2025. Spot urine ACR, serum creatinine,
fasting blood sugar, and post-breakfast blood sugar were analyzed using
standard cut-offs and appropriate comparative tests.

Results:

Mean ACR was 655.75+1023.99 mg/g, and mean serum creatinine was
1.32+0.49 mg/dL. Moderately increased ACR was observed in 50.0%
and severely increased ACR in 40.0%, while 44.3% had elevated
creatinine (>1.3 mg/dL). Although the ACR category was not
significantly associated with creatinine status (p=0.067), serum
creatinine rose significantly across ACR categories (p=0.001).
Glycaemic parameters showed no significant differences by creatinine
status.

Conclusion:

Routine ACR screening alongside creatinine may improve early DKD
detection in secondary care.
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heterogeneity in urbanization, healthcare access,
case detection.*? Despite improving

health challenge, with prevalence rising sharply
over recent decades, particularly in low and
middle-income countries, driven by urbanization,
lifestyle transitions, and population aging."South
Asia carries a disproportionate share of this
burden, and Bangladesh is projected to experience
one of the steepest increases in diabetes
prevalence. A meta-analysis by Akhtar et al
reported a pooled national prevalence of 7.8%,
while subsequent studies have shown a wide
range, from 4.5% to 35%, likely reflecting
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diagnostic and treatment capacity in metropolitan
areas, diabetic complications remain a substantial
source of morbidity and mortality, increasing
pressure on secondary and tertiary hospitals.
Among chronic complications, diabetic kidney
disease (DKD) is one of the most consequential,
contributing substantially to chronic kidney
disease (CKD) and end-stage renal disease (ESRD)
worldwide, exceeding one-third of CKD cases and
more than half of ESRD in some populations.** The
burden of DKD has increased over the last three
decades, with the steepest growth in
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resource-limited  settings ~ where  structured
screening and early intervention are often
inconsistent.® In  Bangladesh, hospital-based

evidence indicates diabetes is now a dominant
driver of CKD and ESRD, and many patients
present at advanced stages due to limited routine
surveillance and restricted access to nephrology
services.”® This late detection worsens renal
outcomes and amplifies health-system costs.DKD
pathogenesis reflects intertwined metabolic and
hemodynamic mechanisms: persistent
hyperglycemia promotes non-enzymatic protein
glycation, oxidative stress, inflammatory signaling,
and activation of the renin angiotensin aldosterone

system, progressively  disrupting  glomerular
structure and function.”'® These processes lead to
glomerular basement membrane thickening,
mesangial expansion, and podocyte loss,
increasing permeability to proteins, often
remaining clinically silent until measurable

biochemical changes appear." Urinary albumin
excretion is among the earliest detectable
abnormalities, and the albumin-to-creatinine ratio
(ACR) is the preferred quantitative marker because
it corrects for urine dilution and enables reliable
assessment from spot samples.'? Guideline-based
categories define ACR as normal to mildly
increased (<30 mg/g), moderately increased
(30-300 mg/g), and severely increased (>300
mg/g)."* Importantly, ACR elevation can precede
declines in GFR by years, supporting its value for
early risk stratification and treatment adjustment.'
Serum creatinine, in contrast, is a functional
marker that typically rises only after substantial
nephron loss, and it is influenced by factors such
as muscle mass, diet, and medications, limiting
sensitivity for early DKD.">""” Clarifying how ACR
relates to serum creatinine can illuminate DKD
progression, including  clinically  relevant
discordance patterns, and can guide pragmatic
screening in  secondary hospitals  where
comprehensive  renal  profiling may  be
constrained.'*'®"? Therefore, this study aims to
investigate the association between
albumin-to-creatinine ratio and serum creatinine
among diabetic patients attending a secondary
hospital in Bangladesh.

Methods:

This cross-sectional observational study was
conducted in the Department of Clinical
Biochemistry Laboratory, BIHS General Hospital,
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Dhaka, Bangladesh, from July 2024 to June 2025.
Seventy consecutive adult patients with diabetes
mellitus (N=70) attending outpatient or inpatient
services during routine care were enrolled to
assess theassociation between urinary
albumin-to-creatinine ratio (ACR) and serum
creatinine as complementary markers of diabetic
renal involvement. Eligible participants were aged
218 years and had complete laboratory data for
spot urinary ACR (mg/g), serum creatinine (mg/dL),
fasting blood sugar (FBS, mmol/L), and
post-breakfast blood sugar (ABF, mmol/L). Spot
urine samples were collected for albumin and
creatinine estimation, and fasting venous blood
was obtained for biochemical analysis in the
hospital’s central diagnostic laboratory.Patients

were excluded if they had documented
non-diabetic  kidney disease (e.g., chronic
glomerulonephritis, obstructive uropathy,

structural renal abnormalities), acute urinary tract
infection or hematuria at sampling, pregnancy,
acute febrile illness, heart failure, severe
dehydration, or other conditions likely to cause
transient proteinuria, and if key laboratory
variables were missing.

ACR was calculated as urinary albumin (mg)
divided by urinary creatinine (g), categorized as
<30, 30-300, and >300 mg/g. Serum creatinine
was classified as normal (£1.3 mg/dL) or elevated
(>1.3 mg/dL). FBS (<7.0 vs 27.0 mmol/L) and ABF
(<10.0 vs 210.0 mmol/L) were categorized using
ADA-aligned thresholds. Data were analyzed in
SPSS v26.0. Descriptive statistics were reported as
mean=SD. Mann-Whitney U, one-way ANOVA,
independent t-test, and chi-square tests were
applied as appropriate, with p<0.05 considered
significant. IRB approval was obtained, and
de-identified routine clinical data were analyzed
with strict confidentiality.

Results:

Among 70 diabetic participants, the mean age was
56.17+13.17 years (range: 20 to 93). Marked
variability was observed in renal and glycemic
measures, with mean ACR 655.75+1023.99 mg/g
(10 to 5275.7), mean serum creatinine 1.32+0.49
mg/dL (0.5 to 2.86), mean fasting blood sugar
9.78+3.95 mmol/L (3.7 to 24.6), and mean
post-breakfast blood sugar 13.11+5.48 mmol/L
(6.05 to 35.2) (Table-I).
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Table-1: Baseline characteristics among the
participants (N=70)

Baseline characteristics Mean+SD  Range
Age 56.17+13.17 20-93
ACR (mg/gm) 655.75£1023.99 10-5275.7

1.32£0.49 0.5-2.86
9.78+3.95 3.7-24.6
13.11+5.48 6.05-35.2

S. Creatinine (mg/dl)
Fasting Blood sugar (mmol/L)
After Breakfast Blood Sugar (mmol/L)

Half of the patients had moderately increased ACR
(30 to 300 mg/g, 50.0%), while 40.0% had
severely increased ACR (>300 mg/g); only 10.0%
were in the normal or mildly increased category
(<30 mg/g) (Table-Il).

Serum creatinine was elevated (>1.3 mg/dL) in
44.29% of participants, and glycemic control was
poor overall, with 75.71% having uncontrolled
fasting glucose (27.0 mmol/L) and 70.0% having
uncontrolled post-breakfast glucose (210.0 mmol/L)
[Table 2]. Across ACR strata, elevated creatinine
was more frequent in the severely increased ACR
category (54.8%) compared with the moderately
increased category (35.5%) and the normal or
mildly increased category (9.7%), showing a
borderline association (p=0.067) (Table-IlI).

Table-1I: Distribution of patients according to
variable categories (N=70)

Variable
Albumin-to-Creatinine Ratio Category
Normal or mildly increased (<30 mg/g) 7(100.00)

no. (%)

Moderately increased (30-300 mg/g) ~ 35(50.00)
Severely increased (>300 mg/g) 28(40.00)
Serum Creatinine Category

Normal (1.3 mg/dL) 39(55.71)
Elevated (>1.3 mg/dL) 31(44.29)
Fasting Blood Sugar Category

Controlled (<7.0 mmol/L) 17(24.29)
Uncontrolled (7.0 mmol/L) 53(75.71)
Post-breakfast Blood Sugar Category

Controlled (<10.0 mmol/L) 21(30.00)
Uncontrolled (=10.0 mmol/L) 49(70.00)

Mean serum creatinine differed significantly by
ACR category, rising to 1.58+0.53 mg/dL in the
severely increased group versus 1.14+0.37 mg/dL
and 1.15+£0.40 mg/dL in the lower ACR groups
(ANOVA p=0.001) (Table-1V).

Table-I1I: Distribution of serum creatinine status across acr categories (N=70)

Normal Creatinine

ACR Category

Elevated Creatinine

Normal / mildly increased (<30 mg/g)
Moderately increased (30-300 mg/g)
Severely increased (>300 mg/g)

(n=39) (n=31)
no. (%) no. (%)
4(10.3) 3(9.7) 0.067
24(61.5) 11(35.5)
11(28.2) 17(54.8)

Table-1V: Mean serum creatinine across ACR categories (N=70)

Albumin-to-Creatinine Ratio Category

Serum Creatinine

Normal or mildly increased (<30 mg/g)
Moderately increased (30-300 mg/g)
Severely increased (>300 mg/g)

(mg/dL) Mean=SD
1.14+0.37
1.15+0.40
1.58+0.53

0.001

Table-V: Comparison of ACR and blood glucose parameters across serum creatinine categories (N=70)

Normal Creatinine
(n=39) no. (%)

Parameter

Elevated Creatinine
(n=31) no. (%)

p-value

ACR (mg/g) 517.52+£833.17 829.67+1215.04 0.112a
Fasting Blood Sugar (mmol/L) 9.90+3.45 9.64+4.57 0.375b
Post-Breakfast Blood Sugar (mmol/L) 13.27+5.14 12.91£5.97 0.786b
a Mann-Whitney U test, b independent sample t-test
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However, ACR, fasting glucose, and
post-breakfast glucose did not differ significantly
between normal and elevated creatinine groups
(p=0.112, 0.375, and 0.786, respectively) (Table-V).

Discussion:

The present study assessed the relationship
between urinary albumin-to-creatinine ratio (ACR)
and serum creatinine among diabetic patients
attending a secondary hospital in Bangladesh, and
it demonstrates a substantial burden of renal
involvement with wide heterogeneity in disease
stage. The markedly elevated mean ACR
(655.75+1023.99 mg/g) with an extremely broad
range indicates that many patients had clinically
meaningful albuminuria, spanning from early
microvascular injury to advanced nephropathy, a
pattern consistent with the continuum model of
diabetic kidney disease (DKD) described in prior
work.”?° In parallel, the mean serum creatinine of
1.32+0.49 mg/dL, with nearly half of the cohort
classified as having elevated creatinine, suggests
that a considerable proportion were already
experiencing functional decline, which is
plausible in secondary-care settings where
patients frequently present later in the disease
course.?! The distribution across albuminuria
categories further reinforces this interpretation:
50.0% had moderately increased ACR and 40.0%
had severely increased ACR, aligning with
regional reports indicating a high prevalence of
albuminuria among diabetic patients in South Asia
and Bangladesh.” Importantly, severely increased
albuminuria was more common among those with
elevated creatinine than among those with normal
creatinine, whereas most patients with moderately
increased albuminuria still had creatinine within
the reference range. This pattern supports the
established concept that albuminuria is often
detectable earlier than creatinine elevation, with
creatinine rising later after substantial nephron
loss, and it mirrors observations that ACR and
creatinine capture different but overlapping
dimensions of DKD progression.?°

Although the categorical association between
ACR strata and creatinine status did not reach
conventional statistical significance (p=0.067), the
directional trend remained clinically coherent and
comparable to prior reports noting only modest
concordance  between  structural  markers
(albuminuria) and functional markers (creatinine)
in  diabetic nephropathy, particularly in
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heterogeneous  clinical  populations.?’  More
compellingly, mean serum creatinine increased
significantly across escalating ACR categories,
with the highest creatinine observed in the
severely increased ACR group (p=0.001). This
dose-response pattern is consistent with evidence
that higher albuminuria is associated with
subsequent renal functional deterioration and
worsening filtration indices in diabetes.?>?* Taken
together, the results support a biologically
plausible linkage between worsening albuminuria
and declining renal function, while also
underscoring that these markers may not progress
in parallel for every individual, which has been
described in  longitudinal  studies  where
albuminuria may fluctuate, regress, or dissociate
from measured renal function trajectories.?0?
Glycaemic indices, including fasting and
post-breakfast glucose, did not differ significantly
between creatinine groups, suggesting that
short-term glycaemic status alone did not explain
the observed renal impairment in this cohort. This
aligns with literature emphasizing that DKD
progression reflects multiple drivers beyond
glucose, including  hemodynamic  factors,
oxidative stress, endothelial dysfunction, and
coexisting cardiometabolic risk.? Overall, the
study provides locally relevant evidence
supporting the combined interpretation of ACR
and serum creatinine for DKD detection and
staging in Bangladeshi secondary-care practice,
and it highlights the need for routine ACR
screening alongside creatinine estimation to
enable earlier identification of high-risk patients
and timely risk-reduction interventions.”20-23

Limitations:

This study was conducted at a single
secondary-care hospital with a relatively small
sample size, which may limit generalizability to
broader diabetic populations. The cross-sectional
design also restricts the ability to infer causality or
assess long-term renal progression in relation to
albuminuria and creatinine dynamics.

Conclusion:

This study shows a high burden of albuminuria
among diabetic patients in a Bangladeshi
secondary hospital, with serum creatinine
increasing significantly as ACR worsened,
indicating progressive renal involvement. ACR and
creatinine provided complementary information
for DKD detection and risk stratification,
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supporting ~ routine  screening  even in
resource-limited ~ settings.Routine ACR testing
should be incorporated into standard diabetic care
at secondary hospitals to enable early detection of
renal involvement. Patients with moderately or
severely increased ACR should receive closer
follow-up, even when serum creatinine is normal.
Larger multicentre longitudinal studies, including
eGFR and HbA1c, are recommended to strengthen
risk prediction and clarify progression patterns of
diabetic kidney disease.
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