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Abstract

Background: Diabetic nephropathy (DN) is a leading cause of chronic kidney disease among patients with type
2 diabetes mellitus (T2DM). Early detection is crucial to prevent progression to end-stage renal disease (ESRD).
Aim: This study aimed to evaluate the association between serum homocysteine levels and DN in T2DM
patients and explore its potential as a diagnostic and predictive biomarker for renal dysfunction.

Material and Methods: A cross-sectional study was conducted on 100 T2DM patients in a tertiary care
hospital for 12 months. Demographic and clinical data were recorded, and statistical analyses were performed to
assess the relationship between serum homocysteine and renal function.

Results: Elevated homocysteine levels were significantly associated with reduced eGFR. The ROC curve
analysis demonstrated an AUC of 0.73, indicating fair diagnostic utility.

Conclusion: Serum homocysteine may serve as a useful early marker for diabetic nephropathy in T2DM
patients, supporting its potential inclusion in routine screening protocols.
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Introduction

Diabetic nephropathy (DN) remains one of the
most serious microvascular complications of type 2
diabetes mellitus (T2DM), contributing
significantly to end-stage renal disease (ESRD)
worldwide. With the rising global burden of
diabetes, early identification and monitoring of DN
have become crucial in mitigating renal morbidity
and mortality among this population [1]. Despite
the availability of conventional markers such as
albuminuria and estimated glomerular filtration rate
(eGFR), these indicators often fail to detect early
renal impairment and do not always correlate with
the progression of nephropathy [2]. Therefore,
there is an urgent need to identify novel biomarkers
that can serve as sensitive and specific indicators of
early renal damage.

Homocysteine, a sulfur-containing amino acid
derived from methionine metabolism, has emerged
as a potential biomarker in this context. Elevated
serum homocysteine levels, a condition known as
hyperhomocysteinemia, have been associated with
endothelial dysfunction, oxidative stress, and
inflammation—all of which are implicated in the
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pathogenesis of DN [3,4]. In patients with impaired
renal function, homocysteine metabolism is altered,
leading to its accumulation, which may further
aggravate renal injury [5]. Several studies have
demonstrated that T2DM patients with DN tend to
exhibit higher homocysteine levels compared to
those without renal complications, suggesting its
role not only as a marker of renal dysfunction but
potentially as a contributor to its progression [6].

Emerging evidence also indicates that elevated
homocysteine may predict the decline in renal
function over time, reinforcing its potential utility
as a prognostic marker in DN [7]. Furthermore, the
modulation of homocysteine levels through dietary
or pharmacological interventions has shown
promise in slowing renal damage in diabetic
patients, highlighting its relevance in therapeutic
decision-making [8]. Given these considerations,
this study aims to evaluate the association between
elevated serum homocysteine levels and the
presence of DN in patients with T2DM. We
hypothesize that homocysteine can serve as a
reliable early marker for kidney dysfunction and
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may also predict the progression of DN, thereby
offering a valuable tool for early diagnosis and
targeted intervention to reduce the risk of ESRD.

Material and Methods

This was a hospital-based, observational cross-
sectional study conducted over a period of one
year, for 12 months. The study was conducted in
the Department of Medicine at a tertiary care
hospital.

The study included patients diagnosed with type 2
diabetes mellitus (T2DM), attending the outpatient
department or admitted to the hospital during the
study period. Ethical clearance was obtained from
the Institutional Ethics Committee prior to the
commencement of the study. Informed written
consent was obtained from all participants before
enrollment. A total of 100 participants were
enrolled after fulfilling the inclusion and exclusion
criteria.

Inclusion Criteria

o Patients aged 30-70 years with a confirmed
diagnosis of T2DM for at least 5 years.

o Willingness to participate and provide
informed written consent.

o Patients with available data on renal function
and relevant clinical parameters.

Exclusion Criteria

o Patients with type | diabetes mellitus.

e Patients with known chronic kidney disease
due to non-diabetic causes.

e Individuals with a history of recent acute
illness, malignancy, liver dysfunction, thyroid
disorders, or folate/B12 supplementation in the
past 3 months.

o  Pregnant or lactating women.

A total of 100 T2DM patients were included in the
study using purposive sampling.

Demographic and clinical data including age,
gender, duration of diabetes, body mass index
(BMI), blood pressure, and medication history were
recorded using a predesigned data collection form.
Information regarding kidney function and diabetic
nephropathy staging was also documented.

Data were analyzed using SPSS software version
XX (update with actual version used). Continuous
variables were expressed as mean + standard
deviation (SD) and categorical variables as
frequencies or percentages.

The association between serum homocysteine
levels and the presence of diabetic nephropathy
was assessed using the chi-square test for
categorical variables and independent t-test or
Mann—Whitney U test for continuous variables,
depending on data distribution. Pearson or
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Spearman correlation coefficients were calculated
to assess the relationship between homocysteine
and renal parameters. A p-value < 0.05 was
considered statistically significant.

Results

Table 1 shows the demographic and clinical
characteristics of the 100 patients included in the
study. The mean age of the participants was 62.4 +
6.7 years, with a male-to-female ratio of 58:42. The
average body mass index (BMI) was 27.1 + 3.4
kg/m?, and the mean duration of diabetes was 10.2
+ 4.1 years. A majority of the patients (65%) had
coexisting hypertension. The mean HbAlc level,
indicating glycemic control, was 8.1 + 1.9%. The
average weight and height were 70.5 + 11.2 kg and
164.6 = 7.9 cm, respectively.

Table 2 states the results of the Mann-Whitney U
test performed to compare serum homocysteine
levels between patients with diabetic nephropathy
(Group 1) and those without (Group 2). The sum of
ranks for Group 1 was 8120.0, while for Group 2 it
was 4170.0. The calculated U statistic was 1860.0,
with a p-value < 0.05, indicating a statistically
significant difference in homocysteine levels
between the two groups.

Figure 1 shows the age distribution of the study
population stratified by sex. The majority of both
male and female participants were in the age
groups of 40-50 and 50-60 years. A relatively
smaller proportion of participants fell into the
younger age brackets of 20-30 and 3040 years.
Overall, the distribution indicates that most of the
patients included in the study were middle-aged to
older adults, with a slightly higher frequency of
males in the 40-50 age group and females in the
50-60 group.

Figure 2 shows the prevalence of diabetic
nephropathy among the study population. Out of
100 participants, 37% were found to have diabetic
nephropathy (DN), while 63% did not exhibit signs
of DN. The pie chart clearly illustrates a higher
proportion of individuals without DN, highlighting
the importance of early identification and
preventive strategies in the at-risk diabetic
population.

Figure 3 shows the scatter plot illustrating the
relationship between serum homocysteine levels
and estimated glomerular filtration rate (eGFR)
among the study participants. The plot reveals an
inverse trend, where higher serum homocysteine
levels are generally associated with lower eGFR
values.

This suggests that elevated homocysteine may be
linked to declining kidney function in patients with
type 2 diabetes mellitus. Figure 4 shows the ROC
curve representing the diagnostic utility of serum
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homocysteine in predicting diabetic nephropathy
using a logistic regression model. The curve
demonstrates a fair level of discrimination, with an
area under the curve (AUC) of 0.73. This indicates

that serum homocysteine has a reasonable ability to
distinguish between patients with and without
diabetic nephropathy, supporting its potential role
as a predictive biomarker.

Table 1: Demographic details of the patients included in the study.

Parameters Mean + SD Range
Age (in years) 62.4+6.7 45-176
Gender (Male/Female) 58/42 N/A
BMI (kg/m?) 271+34 19.2 -35.6
Duration of diabetes (years) 10.2+£4.1 3-20
Hypertension (Yes/No) 65/35 N/A
HbAlc (%) 81+1.9 59-13.7
Weight (kg) 70.5£11.2 48 - 98
Height (cm) 164.6+7.9 148 — 180
Table 2: Mann-Whitney U test.
Groups Sum of ranks U statistic
Group 1 (With DN) 8120 1860
Group 2 (Without DN) 4170 2430
Mann-Whitney U test 1860.0 p<0.05

Age Distribution by Sex

Frequency

(20, 30] (30, 40] (40, 50] (50, 60] (60, 70]
Age Range (Years)

Figure 1: Age distribution by sex.

Prevalence of Diabetic Nephropathy

With DN

Without DN

Figure 2: Prevalence of DN.
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Scatter Plot: Serum Homocysteine vs eGFR
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Figure 3: Scatter plot-serum homocysteine vs eGFR.

ROC Curve: Diagnostic Utility of Serum Homocysteine
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Figure 4: ROC curve: logistic regression model-diagnostic utility of serum homocysteine.

Discussion

The present study aimed to assess the diagnostic
and predictive utility of serum homocysteine levels
in patients with type 2 diabetes mellitus (T2DM)
and its association with diabetic nephropathy (DN).
Our findings revealed a significant inverse
relationship between serum homocysteine and
eGFR, suggesting that elevated homocysteine
levels may be linked to declining renal function.
Additionally, the ROC analysis indicated a fair
discriminatory ability of homocysteine to identify
patients at risk of DN, supporting its potential role
as an early biomarker. These results align with
previous research indicating that
hyperhomocysteinemia is commonly observed in
individuals with impaired renal function and may

serve as both a marker and mediator of
nephropathy [9]. Homocysteine contributes to
endothelial ~dysfunction through mechanisms

involving oxidative stress, vascular inflammation,
and impaired nitric oxide availability—all of which
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are implicated in the pathogenesis of DN [10]. In
our study, the prevalence of DN among T2DM
patients was consistent with other regional and
global estimates, further reinforcing the burden of
renal complications in this population. Studies have
shown that homocysteine levels are not only
elevated in patients with microalbuminuria but may
also increase before the onset of overt nephropathy,
indicating a  possible role in  early
pathophysiological changes [11].

Moreover, the diagnostic performance of
homocysteine, as reflected in our ROC curve (AUC
= 0.73), is comparable to other emerging
biomarkers of kidney injury, suggesting it could be
incorporated into routine screening panels for
diabetic individuals. A study by Zhang et al. also
reported a similar AUC value when assessing
homocysteine as a diagnostic marker in diabetic
renal impairment, further validating its clinical
relevance [12]. While homocysteine measurement
is relatively simple and cost-effective, its clinical

International Journal of Current Pharmaceutical Review and Research

840



International Journal of Current Pharmaceutical Review and Research

adoption is still limited due to variability in cutoff
values and lack of standardized interpretation.
However, with accumulating evidence—including
our findings—it becomes increasingly important to
explore its integration into multi-marker risk
stratification models for DN progression [13]. Our
study is not without limitations.

The cross-sectional design restricts our ability to
establish causality. Additionally, confounding
factors such as vitamin B12 and folate levels,
which influence homocysteine metabolism, were
not assessed. Nonetheless, the relatively large
sample size and focus on a single-center population
enhances the internal validity of our observations.

Conclusion

In conclusion, our study supports the role of serum
homocysteine as a potentially valuable biomarker
in the early detection and prediction of diabetic
nephropathy.

Further longitudinal and interventional studies are
warranted to confirm its prognostic value and
explore whether homocysteine-lowering strategies
can mitigate the progression to end-stage renal
disease.
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