JRAAS : Special Issue in Medicine & Surgery. 2026;41(1):1-10

JRAAS
Special Issue in Medicine & Surgery

www.internationalmedicalpublishing.com

Research Article Section: Medicine

Correlation Between Hyperferritinemia & Microvascular Complications of Type 2

Diabetes Mellitus
Vishal Bohra' & Abhiram Chandra Gupta"

"Department of General Medicine, Indira Gandhi Employees State Insurance Corporation Hospital, Jhilmil, Delhi, India

HIGHLIGHTS ABSTRACT

o Ferritin-linked complications Introduction: Diabetes mellitus is a major metabolic disorder associated with
e Higher in retinopathy nephropathy microvascular complications such as retinopathy and nephropathy. Emerging evidence
o Weak BP correlation suggests that elevated serum ferritin, a marker of iron stores and inflammation, may
* No glycemic association play a role in the pathogenesis of these complications. Aim & Objective: To assess
e Potential complication marker serum ferritin levels in patients with type 2 diabetes mellitus (T2DM) and evaluate its

association with microvascular complications. Materials & Methods: This
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of General Medicine, IG ESIC Hospital, Jhilmil, Delhi. A total of 351 patients with
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T2DM were included based on predefined inclusion and exclusion criteria. After
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) o including serum ferritin, urine albumin—creatinine ratio, and fundoscopy were
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L performed. Data was analyzed using SPSS, with appropriate statistical tests applied. A
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p-value <0.05 was considered significant. Results: A total of 351 patients with T2DM
were included, with a mean age of 56.84+7.29 years and a male predominance (57.1%).
Over half of the participants were overweight (52%). The prevalence of diabetic
retinopathy and nephropathy was 23.7% and 22.6%, respectively. The mean serum
ferritin level was 376.70+£94.56 mcg/L. Significantly higher ferritin levels were
observed in patients with diabetic retinopathy (416.93£106.15 vs 364.19+87.19
mcg/L; p=0.001) and nephropathy (400.53+112.68 vs 369.75+£87.64 mcg/L; p=0.01).
No significant association was found between serum ferritin and HbAlc levels
(p=0.26). However, weak but statistically significant positive correlations were noted
between ferritin and systolic blood pressure (r=0.12), diastolic blood pressure (r=0.11),
platelet count (r=0.24), and urea levels (r=0.12). Conclusion: Hyperferritinemia is

common in patients with T2DM and shows a weak association with diabetic

> retinopathy and nephropathy. Serum ferritin may serve as a potential marker for
microvascular complications, although its relationship with glycemic control remains
’ unclear.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disorder characte-
rized by persistently elevated blood glucose levels resulting from
defects in insulin secretion, insulin action, or both. It encompasses
several categories, including type 1 diabetes mellitus (TIDM),
type 2 diabetes mellitus (T2DM), maturity-onset diabetes of the
young (MODY), gestational diabetes, neonatal diabetes, and
secondary forms associated with endocrinopathies or drug use
such as corticosteroids. Among these, TIDM and T2DM are the
most common subtypes, with TIDM primarily resulting from
autoimmune destruction of pancreatic -cells leading to absolute
insulin deficiency, and T2DM arising from insulin resistance
combined with relative insulin deficiency. TIDM is typically
presents in childhood or adolescence, whereas T2DM is more
commonly seen in middle-aged and older adults, largely due to
prolonged exposure to unhealthy lifestyle and dietary habits.
Diabetes mellitus represents one of the most prevalent metabolic
discases globally and poses a major public health challenge. The
burden of diabetes has been rising rapidly, particularly in low- and
middle-income countries, driven by urbanization, lifestyle
modifications, and increasing rates of obesity and physical
inactivity [1]. According to global estimates, approximately 422
million people are affected by diabetes worldwide, with the
majority residing in developing regions. Notably, nearly 90% of
these cases are attributed to T2DM. The prevalence of TIDM,
although lower, has also been increasing globally, with reported
annual increases of 2-5% in regions such as Europe, the Middle
East, and Australia [2-7]. In the United States, incidence rates
have shown a steady rise of approximately 2% annually across
most age groups and ethnicities [8], although some data suggest a
plateau in incidence during certain periods [9].
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Future projections indicate a substantial rise in global diabetes
prevalence, with an estimated 578 million individuals affected by
2030 and nearly 700 million by 2045. Diabetes-related compli-
cations contribute significantly to morbidity and mortality, with
over four million deaths annually reported among individuals
aged 20—79 years [10].

Chronic hyperglycemia in diabetes leads to a wide spectrum of
complications, broadly categorized into microvascular and
macrovascular complications. Microvascular complications,
including diabetic nephropathy, neuropathy, and retinopathy,
arise from structural and functional changes in small blood
vessels and tend to develop earlier and more frequently than
macrovascular complications [11]. However, current data on
trends and emerging patterns of these complications remain
limited, making it difficult to draw definitive conclusions
regarding their progression [11]. The rising prevalence of T2DM
has been accompanied by a proportional increase in micro-
vascular complications. Persistent hyperglycemia, along with
genetic susceptibility, renders the microvasculature highly
vulnerable to damage, affecting vital organs such as the kidneys,
eyes, and peripheral nerves. Diabetic retinopathy is a leading
cause of blindness, diabetic neuropathy contributes significantly
to foot ulcers and amputations, and diabetic nephropathy remains
amajor cause of chronic kidney disease [12].

Serum ferritin, a marker of total body iron stores, has gained
attention in recent years for its potential role in the patho-
physiology of T2DM and its complications. Elevated serum
ferritin levels indicate increased iron stores and are associated
with enhanced production of reactive oxygen species, leading to
oxidative stress [13,14]. Iron-induced oxidative stress has been
implicated in the development of several clinical conditions,
including T2DM, cardiovascular diseases, and malignancies
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Figure 1: Hyperferritinemia correlates with microvascular complications in type 2 diabetes mellitus. Adopted from [36]
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[15,16]. Additionally, serum ferritin acts as an acute-phase
reactant and reflects systemic inflammation, with hyperferrit-
inemia being associated with both pro-inflammatory and immu-
nosuppressive states [17].

Oxidative stress and chronic inflammation are key mechanisms
underlying the development and progression of T2DM and its
complications. Despite growing interest, the relationship between
serum ferritin levels and diabetic complications remains
controversial. Some studies have reported a protective associ-
ation, suggesting that higher ferritin levels may be linked to
reduced cardiovascular risk in patients with T2DM [18,19]. In
contrast, other studies have demonstrated a positive correlation
between elevated serum ferritin levels and the risk and severity of
coronary artery disease [20]. Furthermore, increased serum
ferritin has been significantly associated with microvascular
complications such as diabetic retinopathy, neuropathy, and
nephropathy [20,21].

Given these conflicting findings and the limited data available,
further research is warranted to better understand the role of
serum ferritin in T2DM and its complications. Evaluating this
association may provide valuable insights into disease
mechanisms and help identify potential biomarkers for early
detection and risk stratification of diabetic complications.

MATERIALS & METHODS

This observational cross-sectional study was conducted over 18
months in the Medicine OPD of IGESIC Hospital, Delhi, among
T2DM patients aged 40—70 years with disease duration >5 years.
Patients with T1DM, recent T2DM, major comorbidities, alcoho-
lism, smoking, or relevant drug history were excluded. A total of
351 patients were included (calculated sample size: 350). After
informed consent, detailed history, clinical examination, and
investigations including serum ferritin, urine albumin creatinine
ratio, and fundoscopy were performed. Data were analyzed using
SPSS; continuous variables were expressed as mean+SD and
compared using t-test/regression, while categorical data were
analyzed using chi-square/logistic regression. A p-value <0.05
was considered significant.

RESULT

The present study was conducted in the Department of General
Medicine, IG ESIC Hospital Jhilmil, Delhi, to estimate serum
ferritin levels in patients with Type 2 Diabetes mellitus. A total of
351 patients were included in the study. Table 1 shows the distri-
bution of patients according to age.

More than one-third of patients were between 51 and 60 years of
age (47.4%), followed by 61-70 (30%) and 40-50 (22.6%). The
mean age of patients was 56.84+7.29 years. Table 2 presents the
distribution of patients by gender. More than half of the patients
were males (57.1%). Figure 2 shows the distribution of patients
according to BMI. More than half of patients had a BMI of
25.00-29.99 kg/mtr2 (52%), followed by 18.50-24.99 kg/mtr2
(40.6%) and >30.00 kg/mtr2 (7.4%). Figure 3 shows the
distribution of patients according to the prevalence of diabetic
retinopathy and nephropathy. The prevalence of these
conditions was 23.7% and 22.6%, respectively. Figure 4 shows
the distribution of blood pressure. The mean SBP and DBP were
130.52+7.12 and 79.09+2.62, respectively. Figure 5 shows the
distribution of CBC parameters. The mean Hb, TLC and platelet
count were 12.85+0.98, 6874.89+1698.11 and 225.42+76.81,
respectively. Figure 6 show the distribution of liver function
tests. The mean urea, creatinine and total bilirubin were
27.09+6.98, 0.79+0.15 and 0.74+0.36, respectively. The mean
SGOT, SGPT and albumin were 35.05+16.56, 44.33+34.42 and
4.49+0.32, respectively. Figure 7 shows the distribution of
blood sugar. The mean FBS and PPBS were 277.414+52.98 and
314.04440.90, respectively. Figure 8 show the distribution of
HbA 1c among diabetic patients. HbAlc <6.5 was among more
than half of patients (69.1%) followed by 7.6-9 (11.4%), 6.5-7.5
(10.9%) and >9 (8.6%). The mean HbAlc was 6.36+1.39.
Table 3 shows the distribution of the lipid profile among
diabetic patients. The mean triglyceride, HDL, and LDL were
248.59+47.85, 44.55+7.05, and 141.4249.77, respectively.
Table 4 compare ferritin levels in T2DM patients with and
without diabetic retinopathy. Serum ferritin level was
significantly (p=0.001) higher among patients with diabetic
retinopathy (416.93+£106.15 mcg/l) than among patients
without diabetic retinopathy (364.19+87.19 mcg/l). Table 5
compares ferritin levels in T2DM patients with and without
diabetic nephropathy. Serum ferritin level was significantly
(p=0.01) higher among patients with diabetic nephropathy
(400.53+112.68 mcg/l) than among patients without diabetic
nephropathy (369.75+87.64 mcg/l). Table 6 compares ferritin
levels with HbAlc levels. The analysis of variance revealed no
significant difference in ferritin levels across HbAlc levels (p>
0.05). The total serum ferritin level was 376.70+£94.56 mcg/1.
Table 7 shows the correlation of ferritin levels with various
factors. SBP, DBP, platelet count and urea were poorly
significantly (p<0.05) positively correlated with serum ferritin

Table 1: Distribution of patients according to age

Age in years Frequency (n=350) Percentage (%)
40-50 79 22.6%

51-60 166 47.4%

61-70 105 30%

Mean = SD 56.84+7.29
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Table 2: Distribution of patients according to gender

Gender Frequency (n=350) Percentage (%)
Male 200 57.1
Female 150 429
60
52
50
406
40
&30
20
10 74
: =
18 50-24 99 25.00-2999 =30.00

Figure 2: Distribution of patients according to BMI
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Figure 3: Distribution of Prevalence of diabetic retinopathy and nephropathy

140 130.52
120
100
79.09
80

a0

Mean value

20

SEP DEP

Figure 4: Distribution of blood pressure among diabetic patients
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Figure 5: Distribution of CBC parameters among diabetic patients
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Figure 6: Distribution of liver function tests among diabetic patients
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Figure 7: Distribution of blood sugar among diabetic patients

Table 3: Distribution of Lipid profile among diabetic patients

Lipid profile (Mean = SD)
Triglyceride 248.59+47.85
HDL 44.55+7.05
LDL 141.4249.77
5 International Medical Publishing Group
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Table 4: Comparison of ferritin level in T2DM patients with and without diabetic retinopathy

Diabetic retinopathy Ferritin level (mcg/l) (MeanSD)
Present 416.93+106.15

Absent 364.19+87.19

p-value! 0.001*

"Unpaired t-test, *Significant

Table 5: Comparison of ferritin level in T2DM patients with and without diabetic nephropathy

Diabetic nephropathy Ferritin level (mcg/l) (Mean £ SD)
Present 400.53+112.68

Absent 369.75+87.64

p-value! 0.01%*

'Unpaired t-test, *Significant

Table 6: Comparison of ferritin level with HbAlclevel

HbAlc Ferritin level (mcg/l) (Mean + SD)
<6.5 375.93+95.24

6.5-7.5 353.95+94.99

7.6-9 390.25+81.63

>9 393.67+102.83

Total 376.70+94.56

p-value! 0.26

'ANOVA test

Table 7: Correlation of ferritin level with various factors

Factors Ferritin level
Correlation coefficient  p-value!

BMI -0.03 0.51
SBP 0.12 0.01*
DBP 0.11 0.03*
Hb -0.08 0.09
TLC -0.05 0.33
Platelet count 0.24 0.001*
Urea 0.12 0.02*
Creatinine 0.07 0.14
Total bilirubin 0.03 0.47
SGOT -0.03 0.48
SGPT 0.01 0.80
Albumin -0.01 0.80
FBS 0.05 0.33
PPBS 0.03 0.49
HbAlc 0.06 0.25
Triglyceride -0.14 0.008*
HDL 0.002 0.97
LDL -0.05 0.27

1 . . .
Pearson correlation, *Significant
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Table 6: Distribution of cases according to clinical outcome. (N = 89)

DISCUSSION

Diabetes mellitus has emerged as a major global health concern
due to its wide spectrum of complications. Chronic hyperglycemia
plays a key role in the development of these complications,
leading to metabolic and hemodynamic disturbances such as
increased formation of advanced glycation end products (AGEs),
generation of reactive oxygen species (ROS), activation of protein
kinase C (PKC), and stimulation of the polyol and renin
angiotensin systems. These mechanisms contribute to the
structural and functional vascular changes seen in diabetes [29].
Hyperglycemia, oxidative stress, and lipid peroxidation further
accelerate the process of advanced glycation, resulting in
activation of intracellular signaling pathways and release of
proinflammatory and profibrotic cytokines, thereby promoting
diabetic vascular complications [30,31]. Additionally, hyper-
glycemia in diabetes results from increased hepatic glucose
production and reduced peripheral glucose utilization, often
accompanied by elevated glucagon levels.

Iron metabolism has also been implicated in glucose dysregu-
lation. Even without overt iron overload, increased tissue iron
enhances oxidative stress and inflammatory processes. Serum
ferritin, an intracellular iron storage protein found in organs such
as the liver, spleen, bone marrow, heart, pancreas, and kidneys,
serves as a marker of body iron stores and inflammation [34].

The present study was conducted at IG ESIC Hospital, Delhi, to
evaluate serum ferritin levels in patients with type 2 diabetes
mellitus, including a total of 351 participants. Most patients were
aged 51-60 years (47.4%), with a mean age of 56.84+7.29 years,
comparable to findings by Tummalacharla et al. [28] and
Chawla et al. [23]. Male predominance (57.1%) was observed,
like studies by Arnold et al. [22], though contrasting with Al
Argan etal. [33], where females predominated.

Most patients had a BMI in the overweight range (25-29.99
kg/m?). The prevalence of diabetic retinopathy and nephropathy
was 23.7% and 22.6%, respectively, aligning with previous
studies reporting similar rates of microvascular complications
[22-24].

Several studies, including those by Al Miraj and Khan have rep-
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orted significantly higher ferritin levels in diabetic patients
compared to controls [26]. Similarly, Aruna Kumari et al. [34]
and Chawla et al. also observed elevated ferritin levels in
diabetes [23].

In this study, serum ferritin levels were significantly higher in
patients with diabetic retinopathy and nephropathy, suggesting
its association with microvascular complications. Similar
observations were reported in other studies, and large
population-based research by Kang et al. demonstrated an
association between elevated ferritin levels and chronic kidney
disease, particularly in men [35].

No significant association was observed between serum ferritin
and HbA 1c levels in this study, which is consistent with findings
by Al Argan et al. [33]. However, other studies have reported a
positive correlation between ferritin and glycemic parameters,
including HbA ¢, fasting, and postprandial glucose levels [25-
27].

A weak but significant positive correlation was noted between
serum ferritin and parameters such as systolic blood pressure,
diastolic blood pressure, platelet count, and urea. However, no
significant association was found with other variables. In
contrast, studies by Vinodkumar et al. and Diwan et al. reported
stronger correlations between ferritin and multiple metabolic
parameters, including glucose levels, lipid profile, and insulin
resistance markers [27].

Overall, the findings suggest that elevated serum ferritin may be
associated with diabetic complications, particularly micro-
vascular involvement, though its relationship with glycemic
control remains inconsistent across studies.

CONCLUSION

The present study conducted in the Department of General
Medicine at IG ESIC Hospital, Jhilmil, Delhi, among patients
with type 2 diabetes mellitus demonstrated a high prevalence of
elevated serum ferritin levels. A considerable proportion of
patients were overweight, and notable occurrences of diabetic
retinopathy and nephropathy were observed. More than half of
the patients had relatively controlled glycemic status. Serum fe-
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rritin levels were significantly higher in patients with diabetic
retinopathy and nephropathy, while no significant association
was found with HbAlc levels. A weak positive correlation was
observed between serum ferritin and blood pressure, platelet
count, and urea levels, whereas no association was noted with
other parameters. Overall, the study suggests that hyper-
ferritinemia is common in T2DM and shows a weak association
with microvascular complications such as diabetic retinopathy
and nephropathy.

LIMITATIONS & FUTURE PERSPECTIVES

The study's limitations include a single-centre setting, a
relatively small sample size, and a short study duration, which
may limit the broader applicability of the results. Future studies
should incorporate multicentre designs with larger populations to
enhance validity, assess long-term outcomes, and investigate
advanced diagnostic and management approaches. Such efforts
will improve overall patient care and help minimize complicati-
ons.

CLINICAL SIGNIFICANCE

The clinical significance of this study lies in its potential to bridge
the gap between research findings and practical healthcare
applications. It emphasizes the importance of trans-lating
scientific observations into meaningful improve-ments in patient
care, diagnosis, and treatment outcomes. By highlighting real-
world relevance, the study contributes to evidence-based medical
practice and supports informed clinical decision-making.
Ultimately, the findings aim to enhance patient quality of life,
optimize therapeutic strategies, and promote better disease
management in clinical settings.

ABBREVIATIONS
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T2DM: Type 2 Diabetes Mellitus
DR: Diabetic Retinopathy

DN: Diabetic Nephropathy
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