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ABSTRACT

Background: Plasma fibrinogen, a key inflammatory marker, plays a crucial role in

diabetes-related complications, including nephropathy.

Objectives: To assess plasma fibrinogen levels in patients with T2DM and to
correlate plasma fibrinogen levels with microalbuminuria and glycemic control

(HbAlc levels).

Methods: This hospital-based cross-sectional study was conducted over 12 months at
a tertiary care hospital in Belagavi, India. Adult patients with T2DM were recruited
using a convenient sampling method. Plasma fibrinogen levels were measured using
the Clauss method, HbAlc wusing an immunoturbidimetric assay, and
microalbuminuria was assessed via the urine albumin-creatinine ratio (UACR).
Statistical analysis included Pearson’s correlation, Student’s t-test, Chi-square test,

performed using SPSS v17, with a significance level of p<0.05.

Results: The study included 100 participants (mean age: 64.2 + 10.7 years; 57%
male) with a mean diabetes duration of 13.2 + 8.4 years. Hypertension was the most
common comorbidity (69%). Mean HbAlc was 8.2 = 1.7 mmol/mol, with 90%
having poor glycemic control (HbAlc > 6.5). Retinopathy (72%), nephropathy (81%),
and neuropathy (41%) were prevalent. Microalbuminuria was found in 64%,
macroalbuminuria in 18%. Mean fibrinogen was 414.2 + 92.5 mg/dL, higher in
albuminuria (p < 0.001). Fibrinogen levels were 382.4 + 85.2 mg/dL
(normoalbuminuria), 431.6 + 88.3 mg/dL (microalbuminuria), and 449.3 + 94.7
mg/dL (macroalbuminuria) (p < 0.001). Fibrinogen correlated with albuminuria (r =

0.62, p <0.001) and HbAlc (r = 0.54, p < 0.001).

vii



Conclusion: Elevated plasma fibrinogen levels were significantly associated with
diabetic nephropathy and glycemic control, indicating its potential as a biomarker for

early risk identification and intervention.

Keywords: Fibrinogen, Type 2 Diabetes Mellitus, Glycemic control, Biomarker
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Introduction

INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by
hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It is
a global health concern, with its prevalence rising at an alarming rate."”) According to
the World Health Organization (WHO), diabetes affects more than 422 million people
worldwide, and this number is expected to increase significantly in the coming
decades. India, often referred to as the "diabetic capital of the world," is home to more
than 77 million adults with diabetes, and an additional 25 million are estimated to be
prediabetic.® The burden of diabetes is not just limited to hyperglycemia but extends
to a wide range of complications, both microvascular and macrovascular, which

significantly contribute to morbidity and mortality among affected individuals.®

Type 2 diabetes mellitus (T2DM) is the most common form of diabetes,
accounting for approximately 90% of all diabetes cases. It is characterized by insulin
resistance, relative insulin deficiency, and hyperglycemia.Y The chronic
hyperglycemic state in T2DM leads to a cascade of metabolic and vascular
complications, including diabetic nephropathy, retinopathy, neuropathy, and
cardiovascular diseases. Among these, cardiovascular diseases (CVDs) are the leading
cause of death in individuals with diabetes, accounting for nearly 75% of all diabetes-
related fatalities.®) The prothrombotic state associated with diabetes, characterized by
increased coagulation and impaired fibrinolysis, plays a significant role in the

development of these complications.®

Fibrinogen, a glycoprotein synthesized in the liver, is a key player in the
coagulation cascade. It is converted to fibrin during the clotting process and is

essential for thrombus formation. Beyond its role in coagulation, fibrinogen is also
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involved in platelet aggregation, blood viscosity, and endothelial function.”’ Elevated
plasma fibrinogen levels have been identified as an independent risk factor for
cardiovascular diseases, including myocardial infarction, stroke, and peripheral
arterial disease.® In individuals with T2DM, hyperfibrinogenemia is commonly
observed, and it is believed to contribute to the increased risk of thrombotic events

and vascular complications.®

Microalbuminuria, defined as the excretion of 30-300 mg of albumin in the
urine over 24 hours, is an early marker of diabetic nephropathy and a predictor of both
microvascular and macrovascular complications in diabetes.®? It is also an indicator
of endothelial dysfunction and increased vascular permeability. Studies have
demonstrated a strong association between microalbuminuria and elevated plasma
fibrinogen levels in individuals with T2DM."Y This association suggests that
hyperfibrinogenemia may contribute to the development and progression of diabetic

nephropathy and other vascular complications.®?

Glycemic control, as measured by glycated hemoglobin (HbA1c), is a critical
factor in the management of diabetes and the prevention of its complications.®® Poor
glycemic control has been consistently linked to an increased risk of microvascular
and macrovascular complications, including nephropathy, retinopathy, neuropathy,
and cardiovascular diseases.*” HbA1c reflects the average blood glucose levels over
the past two to three months and is a reliable indicator of long-term glycemic
control.*® Several studies have shown a positive correlation between HbA1lc levels
and plasma fibrinogen levels in individuals with T2DM, suggesting that poor
glycemic control may exacerbate the prothrombotic state and increase the risk of

vascular complications.®!")
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The interplay between plasma fibrinogen levels, microalbuminuria, and
glycemic control in T2DM is complex and multifactorial. While individual studies
have explored these relationships, there is a paucity of comprehensive research that
examines the combined impact of these factors on the risk of vascular complications
in T2DM. Understanding these relationships is crucial for identifying high-risk
individuals and implementing targeted interventions to reduce the burden of diabetes-

related complications.

This study aims to investigate the plasma fibrinogen levels in adult patients
with T2DM and explore its association with microalbuminuria and glycemic control.
By doing so, it seeks to provide valuable insights into the role of fibrinogen in the
pathogenesis of diabetic complications and its potential as a biomarker for predicting
the risk of vascular complications. The findings of this study could have significant
implications for the management of T2DM, particularly in the early identification and

prevention of complications.
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Aims & Objectives

AIMS AND OBJECTIVES

Objective of the study

e Primary objective -To assess plasma fibrinogen levels in patients with type 2

diabetes mellitus.

e Secondary objective -To correlate the plasma fibrinogen levels with

microalbuminuria and glycemic control (HbALC levels) in type 2 diabetes

mellitus patients.
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Review of literature

REVIEW OF LITERATURE

TYPE 2 DIABETES MELLITUS

T2DM is a chronic metabolic disorder characterized by persistent hyperglycemia due
to insulin resistance and progressive pancreatic beta-cell dysfunction. It is the most
common form of diabetes, accounting for approximately 90% of all diabetes cases
worldwide.””) The disease has emerged as a major global health concern due to its
increasing prevalence and associated complications. According to the International
Diabetes Federation (IDF), an estimated 537 million adults were living with diabetes

in 2021, with projections indicating a rise to 783 million by 2045(®

In India, T2DM is a growing epidemic. India is home to approximately 74 million
individuals with diabetes, accounting for 14% of the global diabetes burden. With
95% of these cases being T2DM, the country ranks among the global epicenters of the
disease alongside the United States and China. The prevalence of diabetes in India is
rising rapidly across various geographic regions and socioeconomic groups, and
projections indicate that the number of affected individuals could reach 124 million
by 2045. 29 Factors such as genetic predisposition, rapid urbanization, lifestyle
changes, and increasing obesity contribute to the escalating burden of diabetes in the

country.
The ADA define T2DM using standardized diagnostic criteria, which include:

e Fasting Plasma Glucose (FPG) >126 mg/dL (7.0 mmol/L) after an overnight
fast.
e 2-hour Plasma Glucose (PG) >200 mg/dL (11.1 mmol/L) during an Oral

Glucose Tolerance Test (OGTT).
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e HbAlc >6.5% (48 mmol/mol), reflecting long-term glycemic control over 2-3
months.

e Random Plasma Glucose >200 mg/dL (11.1 mmol/L) in individuals with classic
symptoms of hyperglycemia (polyuria, polydipsia, and unexplained weight

loss).?Y
Pathophysiology of T2DM

T2DM is a characterized by insulin resistance and declining pancreatic beta-
cell function. In the early stages, the body compensates for insulin resistance by
increasing insulin secretion, thereby maintaining normal blood glucose levels.
However, as the disease progresses, beta-cell function deteriorates, leading to

inadequate insulin production and chronic hyperglycemia.®?

A defining feature of T2DM is insulin resistance, where peripheral tissues
such as skeletal muscle, liver, and adipose tissue fail to respond effectively to insulin.
This results in impaired glucose uptake and excessive hepatic glucose production,
contributing to elevated blood glucose levels. Initially, pancreatic beta cells respond
by increasing insulin secretion to counteract the resistance. However, prolonged
metabolic stress, oxidative damage, and apoptosis gradually impair beta-cell function,
leading to insufficient insulin production. The inability of beta cells to compensate for
insulin resistance is a hallmark of T2DM and marks the transition from prediabetes to

overt diabetes.®

Obesity, particularly the accumulation of visceral fat, plays a pivotal role in
the development and progression of T2DM. Dysfunctional adipose tissue releases
excessive free fatty acids (FFAs) and pro-inflammatory cytokines, such as tumor

necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6), which interfere with insulin
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signaling pathways. Additionally, imbalances in adipokines, including reduced
adiponectin levels and increased leptin resistance, further impair insulin sensitivity

and metabolic homeostasis.®”

Chronic low-grade inflammation is another key contributor to insulin
resistance and beta-cell dysfunction. Pro-inflammatory cytokines disrupt insulin
signaling, exacerbate beta-cell stress, and accelerate disease progression. Furthermore,
abnormalities in incretin hormones, particularly glucagon-like peptide-1 (GLP-1),
reduce insulin secretion and promote dysregulated glucagon release. This imbalance

contributes to excessive hepatic glucose production, worsening hyperglycemia.®

In individuals with T2DM, inappropriate glucagon secretion by pancreatic
alpha cells further contributes to hyperglycemia by increasing hepatic glucose output.
Additionally, the kidneys play a role in glucose dysregulation through increased
glucose reabsorption via sodium-glucose co-transporter-2 (SGLT2). This reduces
urinary glucose excretion and prolongs hyperglycemia, further complicating

metabolic control.®)

Emerging research suggests that alterations in gut microbiota composition
may influence insulin resistance, systemic inflammation, and glucose metabolism.
Changes in the gut microbiome can impact incretin hormone secretion, intestinal
permeability, and immune system activation, further contributing to metabolic
dysfunction in T2DM®® Therefore, these interconnected mechanisms drive disease
progression and contribute to long-term complications. Understanding these processes
is essential for developing targeted therapeutic strategies to manage and prevent

T2DM effectively.
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Complications of T2DM

T2DM is associated with a range of acute and chronic complications that
significantly impact overall health and quality of life. Acute complications include
diabetic ketoacidosis (DKA), a potentially life-threatening emergency characterized
by severe dehydration, Kussmaul breathing (deep, labored breathing), acetone-scented
breath, and abdominal pain. If untreated, DKA can progress to altered consciousness,
lethargy, and even coma. Hypoglycaemia, another critical complication, occurs due to
excessive insulin administration, strenuous exercise, or insufficient food intake. It
presents with symptoms such as sweating, tremors, dizziness, irritability, blurred
vision, confusion, and, in severe cases, unconsciousness or coma. Immediate
intervention with oral or intravenous glucose is necessary to prevent life-threatening
consequences. Hyperglycaemia, characterized by persistently high blood sugar levels,
occurs due to insufficient insulin or poor glycaemic control, increasing the risk of
long-term complications if not properly managed through medication, diet, and

lifestyle modifications.®”

Chronic complications of T2DM develop over time and affect multiple organ
systems, often leading to serious health consequences. Macrovascular complications
include cardiovascular diseases such as hypertension, atherosclerosis, coronary artery
disease, and stroke, which are the leading causes of mortality in individuals with
diabetes. Microvascular complications include diabetic retinopathy, which results
from progressive damage to the blood vessels in the retina, potentially leading to
vision impairment and blindness. Diabetic nephropathy, another major complication,
can cause chronic kidney disease and progress to end-stage renal failure, necessitating
dialysis or kidney transplantation. Diabetic neuropathy, affecting the peripheral and

autonomic nervous systems, leads to sensory disturbances, chronic pain, muscle
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weakness, walking difficulties, and complications such as diabetic foot ulcers,

infections, and, in severe cases, gangrene requiring amputations.®®

Furthermore, diabetes significantly increases susceptibility to infections due to
immune system dysfunction, contributing to a higher prevalence of skin infections,
urinary tract infections, pneumonia, and foot ulcers. Metabolic complications such as
osteoporosis, myopathy, and liver disorders are also more common in individuals with
T2DM. Cardiovascular autonomic neuropathy, a condition associated with diabetes,
can impair heart rate regulation and blood pressure control, increasing the risk of
silent myocardial ischemia, arrhythmias, and sudden cardiac death. Individuals with
diabetes have a two- to eightfold increased risk of heart disease-related mortality, and
nearly 75% of deaths in diabetic patients are attributed to cardiovascular disease.
Moreover, studies suggest that diabetes is linked to an increased risk of atrial
fibrillation, although this association may be influenced by coexisting conditions such
as hypertension and ischemic heart disease.®® Understanding and managing these
complications through proper glycaemic control, lifestyle modifications, and early
medical interventions are crucial for preventing disease progression and improving

patient outcomes.
Role of Glycaemic Control in T2DM

Glycaemic control is fundamental in the management of T2DM, directly
influencing the progression of the disease and the risk of complications. Maintaining
blood glucose levels within an optimal range significantly reduces both microvascular
complications, such as diabetic retinopathy, nephropathy, and neuropathy, and
macrovascular complications, including cardiovascular disease (CVD). Chronic

hyperglycaemia leads to the accumulation of advanced glycation end-products
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(AGEs), which impair protein function, activate inflammatory pathways, and
contribute to endothelial dysfunction. Additionally, persistent hyperglycaemia
activates protein kinase C (PKC), leading to increased oxidative stress and vascular
damage. These metabolic disturbances collectively promote systemic inflammation,
thrombosis, and progressive organ damage. Effective glycaemic management not only
mitigates these risks but also improves the overall quality of life by reducing diabetes-
related symptoms, enhancing energy levels, and preventing acute complications such

as diabetic ketoacidosis and hyperosmolar hyperglycaemic state."233%

The primary goal of glycaemic control is to maintain glucose levels that
minimize long-term complications while avoiding the risks of hypoglycaemia. The
ADA recommends an HbAlc target of <7% for most adults with diabetes, though
individualized targets are necessary based on age, disease duration, comorbidities, and
risk of hypoglycaemia. More aggressive targets (<6.5%) may be beneficial for
younger patients with a recent diagnosis and no cardiovascular history, while more
relaxed targets (<8%) are considered for older adults, those with severe
hypoglycaemia risk, or individuals with limited life expectancy.*? Measurement of
glycaemic control involves multiple methods, including HbAlc, self-monitoring of
blood glucose (SMBG), continuous glucose monitoring (CGM), fasting blood glucose
(FBG), and postprandial glucose (PPG). HbAlc provides a long-term average of
blood glucose levels over 2-3 months, offering a reliable measure of metabolic
control. However, limitations such as variations due to anaemia, hemoglobinopathies,
and ethnicity necessitate the use of complementary glucose-monitoring strategies.
CGM provides real-time glucose trends, allowing for proactive interventions, while
SMBG is particularly useful for insulin-treated individuals to prevent

hypoglycaemia.®33%
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FIBRINOGEN

Fibrinogen is a key glycoprotein involved in blood clotting, inflammation,
thrombosis, and wound healing. Synthesized primarily in the liver, fibrinogen
circulates in the blood at a concentration of 150-400 mg/dL and plays a crucial role in
maintaining vascular integrity. Structurally, it consists of two identical sets of three
polypeptide chains—Aa, BB, and y—Ilinked to form a trinodular, dimeric molecule.
During coagulation, fibrinogen serves as a precursor to fibrin, which is essential for
clot formation. When vascular injury occurs, thrombin cleaves fibrinogen, releasing
fibrinopeptides A and B and allowing fibrin monomers to polymerize. These fibrin
strands are then cross-linked by factor Xllla to create a stable fibrin network,
reinforcing the clot and preventing excessive blood loss. Fibrinogen also enhances
platelet aggregation by binding to glycoprotein I1b/llla receptors on platelets, further

strengthening clot formation.®

Beyond its role in coagulation, fibrinogen is a key player in inflammation,
thrombosis, and wound healing. As an acute-phase protein, its levels rise in response
to tissue injury, infection, and systemic inflammation, promoting leukocyte adhesion,
cytokine production, and endothelial activation. This inflammatory response leads to
vascular dysfunction and oxidative stress, which accelerate atherosclerosis and elevate
the risk of cardiovascular diseases like stroke and myocardial infarction. Studies have
shown a strong association between high fibrinogen levels and an increased likelihood

of ischemic cardiovascular events. %)

One of the primary mechanisms through which fibrinogen contributes to
cardiovascular disease is its involvement in atherogenesis. When converted into

fibrin, it promotes plaque formation and facilitates lipid deposition within arterial
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walls, triggering localized inflammation and the progression of atherosclerosis.
Furthermore, fibrinogen plays a crucial role in thrombus formation by serving as a
scaffold for blood clots, enhancing platelet aggregation, and stabilizing fibrin
networks. This process makes thrombi more resistant to fibrinolysis, increasing the
likelihood of arterial occlusion, heart attacks, and strokes. Additionally, fibrin
degradation products can contribute to plaque instability, leading to rupture and acute
cardiovascular events. In patients with conditions such as end-stage renal disease
(ESRD) and acute coronary syndrome (ACS), elevated fibrinogen levels—particularly
in the presence of diabetes—are linked to a significantly higher risk of both

cardiovascular and all-cause mortality.®3%%)

Beyond its role in clot formation and vascular pathology, fibrinogen interacts
with other biological pathways that influence cardiovascular health. Notably, it acts as
a selective inhibitor of matrix metalloproteinase 2 (MMP-2), an enzyme essential for
extracellular matrix remodelling. Dysregulation of this interaction has been implicated
in the development of arthritic and cardiac disorders, further highlighting the complex
and multifaceted role of fibrinogen in disease progression.“? Given its critical
involvement in inflammation, thrombosis, and vascular pathology, plasma fibrinogen
serves as both a biomarker and a potential therapeutic target for cardiovascular

disease management.“?
Role of Fibrinogen in T2DM

Fibrinogen plays a critical role in the pathophysiology of T2DM, contributing
to a procoagulant and proinflammatory state. Patients with T2DM frequently exhibit
hyperfibrinogenaemia, characterized by elevated plasma fibrinogen levels compared

to non-diabetic individuals.“? This increase in fibrinogen levels significantly
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contributes to the heightened risk of vascular complications seen in diabetic patients.
Multiple studies have demonstrated that fibrinogen levels are consistently higher in
individuals with diabetes, particularly those suffering from both microvascular and
macrovascular complications. Furthermore, hyperfibrinogenaemia, defined as plasma
fibrinogen levels exceeding 400 mg/dL, is more commonly observed in T2DM

patients who also present with metabolic syndrome.“3*%

Several mechanisms underlie the elevated fibrinogen levels observed in
T2DM, with hyperglycaemia and insulin resistance playing central roles. Poor
glycaemic control, as indicated by elevated HbAlc levels, is positively correlated
with increased fibrinogen levels. Glycosylated fibrinogen exhibits reduced
susceptibility to plasmin-mediated degradation, leading to its accumulation and
further exacerbating the prothrombotic environment. Insulin resistance also plays a
role by altering protein synthesis, leading to reduced albumin synthesis while
simultaneously increasing fibrinogen production. Chronic low-grade inflammation, a
hallmark of T2DM, further drives fibrinogen synthesis as part of the acute-phase
response. Markers of inflammation, as in high-sensitivity C-reactive protein are often
elevated alongside fibrinogen, highlighting their interconnected roles in the
inflammatory process. Additionally, oxidative stress resulting from chronic
hyperglycaemia disrupts glucose metabolism, leading to neuronal damage and

prolonged inflammatory responses, which further contribute to fibrinogen elevation®
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MICROALBUMINURIA

Microalbuminuria is characterized by albumin levels between 30 and 300 mg
in a 24-hour urine sample. It is recognized as an early predictor of diabetic
nephropathy, a major microvascular complication of T2DM. The presence of
microalbuminuria signifies early glomerular damage, reflecting a breakdown in the

kidney's filtration barrier.“***"

The most accurate method for detecting microalbuminuria is a 24-hour urine
collection, as it has the lowest variability.“® However, due to its labour-intensive
nature, alternative methods such as the urine albumin-to-creatinine ratio (UACR) are
commonly used. While UACR accounts for urine concentration and volume
variations, it can still be influenced by other factors. Spot urine collections are more
convenient but may fluctuate depending on urine volume. Other diagnostic techniques
include immunoturbidimetry, immunonephelometry, enzyme-linked immunosorbent
assays (ELISA), immunoassays with latex particles, radial immunodiffusion, and

fluoroimmunoassay, which offer sensitivity comparable to a 24-hour urine test.“*¥

According to the ADA and Kidney Disease: Improving Global Outcomes
(KDIGO) guidelines, microalbuminuria is defined as an ACR of 30-300 mg/g (3.4-
33.9 mg/mmol) in a spot urine sample or a 24-hour urine albumin excretion rate of
30-300 mg/24 hours. Some guidelines advocate the use of two out of three urine
collections over a 3-6 month period to confirm microalbuminuria.®® The American
Diabetes Association recommends annual screening for microalbuminuria in
individuals with Type 1 diabetes if the diagnosis was made more than five years ago.
For patients with Type 2 diabetes and diabetic nephropathy, annual screening should

begin at the time of diagnosis.®?
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Pathophysiology of Microalbuminuria in T2DM

The development of microalbuminuria in T2DM is multifactorial, with
hyperglycaemia and hypertension playing central roles. Chronic hyperglycaemia leads
to increased glomerular filtration pressure and structural changes in the glomerular
capillaries, causing damage to the glomerular filtration barrier. This damage allows
albumin, a normally large protein, to leak into the urine. Hypertension exacerbates
glomerular damage by increasing pressure within the glomerular capillaries, further
impairing kidney function. Other contributing factors include oxidative stress, AGEs,
and activation of protein kinase C (PKC), which promote inflammation, endothelial
dysfunction, and extracellular matrix accumulation in the glomeruli. These
pathological changes further aggravate albuminuria. The renin-angiotensin-
aldosterone system (RAAS) also plays a crucial role in the pathogenesis of
microalbuminuria. Angiotensin 1, a key component of the RAAS, increases
glomerular pressure, promotes inflammation, and stimulates the production of

extracellular matrix proteins, leading to progressive kidney damage. %%

Microalbuminuria is a significant clinical marker as it serves as a strong
predictor for the progression to overt nephropathy and ESRD in patients with T2DM.
Individuals with persistent microalbuminuria face an increased risk of progressive
renal function decline, which may ultimately require dialysis or Kkidney
transplantation. Beyond its implications for kidney health, microalbuminuria is also
strongly associated with an elevated risk of cardiovascular diseases (CVD) in
individuals with T2DM. It often coexists with other cardiovascular risk factors such
as hypertension, dyslipidaemia, and insulin resistance, further contributing to an

increased cardiovascular risk profile. Studies have shown that T2DM patients with
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microalbuminuria have a higher incidence of myocardial infarction, stroke, and

cardiovascular-related mortality compared to those without microalbuminuria.®*>°

ASSOCIATION BETWEEN FIBRINOGEN, MICROALBUMINURIA, AND

GLYCEMIC CONTROL

The study by Hamidullah et al. (2024) examined the relationship between
plasma fibrinogen levels and microvascular complications in T2DM, with a particular
emphasis on diabetic nephropathy, retinopathy, and neuropathy. Among the findings,
diabetic nephropathy showed a significant association with increased plasma
fibrinogen levels and key renal biomarkers, particularly albuminuria (p<0.05).
Patients with nephropathy had elevated fibrinogen levels alongside higher
albuminuria, creatinine, and urea, indicating a progressive decline in kidney function.
The study underscores the role of hyperfibrinogenemia in worsening albuminuria and
nephropathy severity, highlighting the importance of fibrinogen monitoring for early

intervention in diabetic kidney disease.®®

Abdelmonem M et al. (2023) conducted a cross-sectional analytic study at the
Benghazi Diabetic Clinic, Libya, to assess the association between plasma fibrinogen
levels and glycemic control in 231 T2DM patients aged 20-80 yearsPlasma
fibrinogen levels were estimated using the Clauss method, while HbAlc was
measured through the immunoturbidimetric method. Patients were categorized based
on HbAlc levels into good control (<5.7%), fair control (5.7-6.5%), and poor control
(>6.5%) groups. Results showed a significant positive correlation between fibrinogen
and HbA1c in both the fair (r=0.424, p=0.003) and poor control (r=0.369, p=0.000)
groups, indicating that poor glycaemic control is associated with higher fibrinogen

levels. Age also correlated with fibrinogen levels in the good control group (p>0.05).
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The study concluded that elevated plasma fibrinogen levels in T2DM may
contribute to increased cardiovascular risk, and reducing fibrinogen could be a

potential strategy to mitigate diabetes-related complications.(57)

The study by Borawake A G et al. (2022) evaluated the association between
plasma fibrinogen levels, microalbuminuria, and glycemic control in T2DM through a
hospital-based cross-sectional study involving 100 diabetic patients. Statistical
analysis using SPSS software revealed that the mean plasma fibrinogen level was
507.8 mg/dl, with 26% of patients having levels above 500 mg/dl. Microalbuminuria
and macroalbuminuria were present in 25% and 9% of cases, respectively. Higher
fibrinogen levels were significantly associated with diabetes duration over 5 years,
poor glycemic control, and microalbuminuria (p<0.05). The study suggests that
hyperfibrinogenemia may precede clinical vascular complications, highlighting its
role as a potential early marker for diabetic nephropathy and cardiovascular risk in

T2DM.(58)

Ghongade P V et al. (2022) conducted a study to examine the relationship
between plasma fibrinogen and glycemic control in patients with T2DM. The study
included 108 diabetic patients, categorized into 69 complicated and 39 uncomplicated
cases, along with 100 non-diabetic controls. The results indicated that plasma
fibrinogen levels were significantly elevated in patients with complicated T2DM
(450.43 +£108.51 mg/dl) vs uncomplicated cases (372.30 +123.78 mg/dl p<0.05The
mean HbALc level in diabetic patients was 8.02 £ 1.88 mg/dL, ranging from 5.50 to
14.50 mg/dL. A significant positive correlation was found between HbAlc and
fibrinogen levels (r = 0.782, p = 0.001). Additionally, diabetes duration showed a
significant association with fibrinogen levels (r = 0.295, p = 0.002). The study

concluded that higher plasma fibrinogen levels are linked to poor glycemic control
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and prolonged disease duration, indicating that lowering fibrinogen levels may play a

crucial role in preventing cardiovascular complications in diabetic patients.®®

Das U et al. (2019) conducted a hospital-based observational cross-sectional
study to assess the association between plasma fibrinogen levels and microvascular
complications (retinopathy and microalbuminuria) in T2DM. The study included 100
randomly selected diabetic patients, with a male-to-female ratio of 60:40. Among
them, 35% had non-proliferative diabetic retinopathy (NPDR) and 18% had
proliferative diabetic retinopathy (PDR). The mean fibrinogen level was 325.49
mg/dL, and a statistically significant association was found between fibrinogen levels
and urinary albumin-to-creatinine ratio (ACR), as well as with diabetic retinopathy.
Age, BMI, diabetes duration, creatinine levels, and medication use (statins and ACE
inhibitors) were also significantly correlated with diabetic retinopathy. Additionally,
serum HDL and CRP levels were inversely related to both retinopathy and ACR. The
study concluded that serum fibrinogen levels could serve as a surrogate marker for
diabetic nephropathy and retinopathy, similar to their established role in
cardiovascular diseases. This finding is relevant to our study as it reinforces the link

between hyperfibrinogenemia and microvascular complications in diabetes.®”

Agarwal C et al. (2018) investigated the coagulation profile in T2DM and its
association with microvascular complications and glycemic control in a tertiary care
center in Delhi. The study included 60 diabetic patients (30 with complications and 30
without) and 30 healthy controls. Diabetics with complications had significantly
higher fibrinogen levels and lower activated partial thromboplastin time (APTT)
compared to those without complications (p < 0.00001), while prothrombin time (PT)
showed no significant difference. Higher HbAlc levels (>7%) were associated with

increased fibrinogen and reduced APTT, indicating a hypercoagulable state. The
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study concluded that fibrinogen, APTT, and PT could serve as useful markers for
assessing thrombotic risk in diabetic patients, particularly those with poor glycemic
control and microvascular complications. These findings support our research by
highlighting the role of fibrinogen in coagulation abnormalities in diabetes and its

potential as a predictive marker for vascular complications.®®

Dhawale S et al. (2016) studied serum fibrinogen levels in T2DM patients and
their association with glycemic control, microvascular complications, and
pharmacotherapy. The study included 60 diabetic patients (34 with complications and
26 without) and 28 healthy controls. Serum fibrinogen levels were significantly higher
in diabetics with complications (515+138.7 mg/dL) compared to those without
complications (437+137 mg/dL) and controls (308+52.65 mg/dL). Raised fibrinogen
levels were observed among those who were overweight, those who had poor
glycemic control (HbA1C >12%), and those with elevated cholesterol (>200 mg/dL).
Patients on insulin had the highest fibrinogen levels (640.8+126.4 mg/dL) compared
to those on oral hypoglycemic agents or no treatment. This study concluded that
fibrinogen levels were elevated in T2DM, particularly among patients with
microvascular complications, highlighting the need for further research on its role in

diabetes management.®?

Gupta P et al. (2016) conducted a comparative observational study at a tertiary
care teaching hospital in Madhya Pradesh to evaluate plasma fibrinogen levels in
T2DM patients and their relation to glycemic control and cardiovascular risk factors.
The study compared fibrinogen levels in diabetic patients and healthy controls and
analyzed their correlation with glycemic parameters (HbAlc), demographic factors
(age, sex), and clinical conditions (hypertension, BMI, ischemic heart disease, and

smoking). Results showed that diabetic patients had significantly higher fibrinogen
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levels (386.04+132.87 mg/dl) than healthy controls (314.38+97.42 mg/dl; p<0.001).
A positive correlation (r=0.24) was found between HbAlc and fibrinogen levels,
indicating that poor glycemic control is associated with elevated fibrinogen levels.
The study concluded that hyperfibrinogenemia in T2DM could contribute to increased
cardiovascular morbidity and mortality, highlighting its role as a thrombogenic factor

in diabetes-related complications.®

Saini P K et al. (2016) conducted a study to estimate plasma fibrinogen levels
in sixty T2DM patients and thirty matched controls and analyze its association with
microalbuminuria, glycemic control, and other risk factors. Plasma fibrinogen levels
were determined using the Clauss method, while glycemic control was evaluated
through HbAlc measured by ion exchange HPLC. Findings revealed that mean
fibrinogen levels were significantly elevated in diabetic patients (380.03 + 101.07
mg/dL) compared to healthy controls (244.43 £ 61.27 mg/dL, p < 0.0001). Significant
correlations were observed between fibrinogen levels and age (p = 0.003), BMI (p =
0.016), lipid profile parameters (total cholesterol, LDL, HDL, triglycerides),
microalbuminuria (p < 0.0001), and glycemic control (p < 0.0001). However, no
significant association was found with sex, hypertension, diabetes duration, or
smoking. Multiple linear regression identified age (p = 0.04), BMI (p = 0.038), and
microalbuminuria (p = 0.008) as independent predictors of elevated fibrinogen levels.
The study concluded that fibrinogen levels are markedly higher in T2DM patients and
are strongly linked to poor glycemic control and microalbuminuria, highlighting an

increased risk for cardiovascular and renal complications.®¥

Mir A M et al. (2015) investigated the relationship between serum fibrinogen
levels and diabetic retinopathy in 101 T2DM patients at Government Medical

College, Srinagar. The study divided patients into two groups: 50 with diabetic
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retinopathy and 51 without. The mean diabetes duration was longer in patients with
retinopathy (10.9 years) compared to those without (5.7 years). Serum fibrinogen
levels were significantly higher in patients with retinopathy (5.310 g/L) than in those
without (3.783 g/L), with 72% of retinopathy patients exhibiting elevated fibrinogen
levels. The study concluded that high plasma fibrinogen levels contribute significantly
to the development of diabetic retinopathy. This finding is relevant to our study as it
further highlights the role of hyperfibrinogenemia in diabetic microvascular

complications®

Bembde A S (2011) conducted a study to assess plasma fibrinogen levels in
100 T2DM patients and 100 age- and sex-matched controls and their relationship with
glycemic control. Fibrinogen levels were significantly higher in T2DM patients (656,
SD-130 mg/dL) vs controls (324, SD-139 mg/dL) (P < 0.01). In diabetics, fibrinogen
values were significantly correlated with age, hypertension, BMI, smoking, ischemic
heart disease and glycosylated hemoglobin (HbAlc, r = 0.49), but not with sex (P >
0.05). Among controls, fibrinogen levels correlated with smoking (P < 0.01) and BMI
(P < 0.01). The study concluded that patients with T2DM have an increased
prevalence of hyperfibrinogenemia, and fibrinogen values are independently
correlated with HbAlc, indicating a possible role in increased cardiovascular risk

among diabetic patients®*

Barazzoni R et al. (2003) studied the effect of insulin on fibrinogen production
in Type 2 diabetes (T2DM) and non-diabetic individuals. Using a leucine isotopic
model, they found that basal fibrinogen concentration and absolute synthesis rate
(ASR) were 35% higher (P < 0.05) in T2DM patients compared to controls. After a 4-
hour euglycemic, euaminoacidemic-hyperinsulinemic clamp, fibrinogen fractional

and absolute synthesis rates increased by 41% and 43% (P < 0.05) in T2DM patients,
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whereas insulin had no effect in non-diabetic individuals. The findings suggest that
insulin acutely increases fibrinogen production in T2DM, contributing to
hyperfibrinogenemia and cardiovascular risk, while plasma amino acids may regulate

fibrinogen production in non-diabetics.®®

Jain A et al. (2001) investigated the relationship between plasma fibrinogen,
glycemic control, and urinary albumin excretion rate in diabetic patients. The study,
which included 50 diabetics and 10 matched controls, found that fibrinogen levels
were significantly higher in diabetics (7.30 £ 5.87) than the controls (4.06 + 2.5; p =
0.022). In diabetics, fibrinogen levels showed a strong positive correlation with age,
hypertension, BMI, triglycerides, cholesterol, HbAlc, and urinary albumin excretion
rate, while no significant association was found with sex, family history, duration of
diabetes, or smoking. The urinary albumin excretion rate was also significantly
elevated in diabetics and linked to age and lipid profile. The study concluded that
hyperfibrinogenemia in diabetics is closely associated with poor glycemic control and
increased urinary albumin excretion, contributing to their heightened cardiovascular

risk.©"
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MATERIALS AND METHODS

Source of Data

The data for this study was collected from adult patients diagnosed with Type
2 Diabetes Mellitus (T2DM) attending the Outpatient Department (OPD) and

Inpatient Department (IPD) of a tertiary care teaching hospital.
Study Design

This study is a hospital-based cross-sectional study.
Study Period

The study was conducted over a period of 12 months, from 1 January 2023 to
31 December 2023. This duration has been chosen to ensure an adequate sample size
is achieved and to account for seasonal variations in patient attendance and disease

presentation.
Place of Study

The study was conducted at a tertiary care teaching hospital in Belagavi,
Karnataka, India. The hospital’s Department of General Medicine did facilitate the

recruitment of patients and the collection of data.
Sample Size

Formula used for sample size calculation is,

Zev s + Ziq_p\ 2
n=(<1 a/2)C (1 ﬁ)) +3
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where n is the sample size required, a is the level of significance, (1-B) is

poOWer, Z1_q/2) at 5% level of significance is 1.96, Z(;_p) is 1.0364 at 85% power

and C = 0.5 = In [%]

The correlation between HbAlc and fibrinogen levels of the diabetic patient was foun
d to be 0.49. Considering that the correlation between HbAlc and fibrinogen levels in

our study to be at least 0.3, at 5% level of significance and 85% power, we have(68)

C =05%*In

'(1+r)]
| (1-1)

[((1+0.3)

1.3

=0.5*In|—
0.5 n_0.7

= 0.5 * In[1.857143]

= 0.5 0.6190392

= 0.3095196
Hence,
2
212yt Za-p
n= 2 C + 3

_ (1.96 + 1.0364)2
~ \ 03095196

= 93.71805 + 3
= 96.71805 =~ 97

Therefore, the minimum sample size required is 97. As sample size increases,
accuracy of result also increases, so the estimated sample size is 100, where

alpha=5%, beta=15%, 1-beta=85%
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Sampling Method

A convenient sampling method was used to recruit participants for this study.
All consecutive patients attending the OPD and IPD of the tertiary care hospital who
meet the inclusion criteria were invited to participate. Convenient sampling is
appropriate for this study as it allows for the efficient recruitment of participants
within the study period while ensuring that the sample is representative of the patient

population at the hospital.
Inclusion Criteria

The following inclusion criteria was used to select participants for the study:

1. Age: Patients aged 18 years and above.
2. Diagnosis: Patients diagnosed with Type 2 Diabetes Mellitus according to the
American Diabetes Association (ADA) guidelines.

3. Consent: Patients who provide written informed consent to participate in the

study.
Exclusion Criteria
Patients with the following conditions was excluded from the study:

1. Type 1 Diabetes Mellitus: Patients with Type 1 diabetes were excluded as the
pathophysiology and complications differ from those of Type 2 diabetes.

2. Non-Diabetic Albuminuria: Patients with albuminuria due to causes other
than diabetes (e.g., chronic kidney disease, urinary tract infections, etc.) were
excluded.

3. Chronic Kidney Disease: Patients with documented chronic kidney disease

(CKD) were excluded as CKD can independently affect fibrinogen levels.
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4. Pregnancy: Pregnant females were excluded due to the physiological changes
in coagulation and metabolism during pregnancy.

5. Gout and Anti-Inflammatory Drugs: Patients with gout or those on anti-
inflammatory drugs or allopurinol were excluded as these conditions and
medications can influence fibrinogen levels.

6. Acute llinesses: Patients with acute febrile illnesses, urinary tract infections,
pyelonephritis, urinary tract obstruction, congestive heart failure, or acute
coronary syndrome were excluded as these conditions can affect fibrinogen

levels and glycemic control.

Method of Data Collection

Data collection was conducted using a structured and systematic approach to
ensure the accuracy and reliability of the information gathered. The process begins
with obtaining written informed consent from all participants prior to their inclusion
in the study. The consent form will clearly explain the purpose of the study, the
procedures involved, potential risks and benefits, as well as the voluntary nature of

participation.

Next, a detailed clinical history was recorded, which included demographic
details such as age and sex, the duration of diabetes, and any history of complications
like retinopathy, neuropathy, or nephropathy. A thorough clinical examination was
also carried out, measuring blood pressure, body mass index (BMI), and other

relevant parameters.

Laboratory investigations played a crucial role in the data collection process.
Plasma fibrinogen levels was assessed using the Clauss method, a widely accepted

and reliable technique. HbAlc was measured with particle-enhanced
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immunoturbidimetric methodology to evaluate long-term glycemic control.
Additionally, the urine albumin: creatinine ratio (UACR) was measured to detect the
presence of microalbuminuria or macroalbuminuria. A complete blood count was also
performed to rule out any hematological abnormalities, along with other tests, such as

a lipid profile and renal function tests, to assess additional risk factors.

The assessment of diabetic complications involved direct ophthalmoscopy to
evaluate for diabetic retinopathy. For diabetic neuropathy, a 10-g monofilament test,
assessment of pinprick sensation, vibration sense using a 128Hz tuning fork,
temperature sense, and ankle jerk reflex was employed. The Revised Neuropathy
Disability Score (NDS) was used for scoring these evaluations. Furthermore, the urine
albumin: creatinine ratio (UACR) was again utilized to assess the presence of

microalbuminuria or macroalbuminuria related to diabetic nephropathy.

Finally, all data was systematically recorded in a structured case record form
(CRF) specifically designed for this study. The CRF included sections dedicated to
demographic details, clinical history, examination findings, and laboratory results,

ensuring that the data collected is comprehensive and well-organized.

Statistical Analysis

The collected data was analyzed using appropriate statistical methods to
achieve the research objectives. Initially, data was entered into a computer-based
spreadsheet, where it was checked for accuracy and completeness. Any
inconsistencies or missing data was addressed prior to analysis. Descriptive statistics
was employed, with categorical variables (e.g., sex, presence of complications)
expressed as frequencies and percentages, and continuous variables (e.g., age, plasma

fibrinogen levels, HbA1lc) presented as mean + standard deviation (SD) or median
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(minimum, maximum), depending on the data distribution. For inferential statistics, a
Student’s t-test was conducted to compare the mean values of continuous variables
between two groups, such as T2DM patients with and without microalbuminuria.
Additionally, Pearson’s Correlation Coefficient (r) was used to assess the degree of
association between plasma fibrinogen levels and other continuous variables (e.g.,
HbAlc, UACR), while a Chi-Square Test evaluated the association between
categorical variables (e.g., presence of complications and fibrinogen levels). Finally,
the analysis was performed using the Statistical Package for the Social Sciences

(SPSS) version 17, with a p-value of less than 0.05 considered statistically significant.

Ethical Considerations

The study is conducted in accordance with the ethical guidelines for
biomedical research involving human participants, as outlined by the Institutional
Ethics Committee (IEC) of the tertiary care hospital. Ethical clearance is obtained
before the commencement of the study. Participants was informed about the study’s
purpose, procedures, risks, and benefits, and their participation was entirely voluntary.
Confidentiality of the data will be maintained, and only aggregated data will be used

for publication.
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RESULTS

Table 1. Age distribution of the study participants (N=100)

Age (years) Frequency (n) Percentage (%)
21-40 2 2.0
41-60 32 32.0
61-80 62 62.0
>80 4 4.0
Total 100 100.0
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Figure 1. Age distribution of the study participants

The age distribution of the study participants, totalling 100 individuals, reveals
that most participants are in the older age groups. A majority of the participants, 62%
(n=62), are aged between 61 and 80 years. The second-largest group, accounting for
32% (n=32), is between 41 and 60 years old. A small percentage of participants, 4%

(n=4), are older than 80 years, and only 2% (n=2) fall within the 21-40 age range.
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Table 2. Gender distribution of the study participants (N=100)

Gender Frequency (n) Percentage (%)
Male S7 57.0

Female 43 43.0
Total 100 100.0

Gender Distribution

Figure 2. Gender distribution of the study participants

= Male = Female

The gender distribution of the study participants shows that the majority are

male, making up 57% (n=57) of the participants. Female participants account for 43%

(n=43) of the total.
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Table 3. Duration of diabetes mellitus distribution of the study participants

(N=100)
Duration of DM (years) | Frequency (n) Percentage (%)
1-10 51 51.0
11-20 36 36.0
21-30 11 11.0
31-40 2 2.0
Total 100 100.0
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Figure 3. Duration of diabetes mellitus distribution of the study participants

The duration of diabetes mellitus (DM) among the study participants is
predominantly in the 1-10 years range, with 51% (n=51) of participants falling into
this category. The next largest group, 36% (n=36), has had diabetes for 11-20 years.
A smaller proportion, 11% (n=11), have been living with diabetes for 21-30 years.

Only 2% (n=2) of participants have had diabetes for 31-40 years.
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Table 4. Risk factors distribution of the study participants (N=100)

Risk Factors Frequency (n) Percentage (%0)
Hypertension 69 69.0
IHD 20 20.0
CVA 9 9.0
Hypothyroidism 4 4.0
Alcohol 3 3.0
Smoking 3 3.0
Nil 27 27.0

Risk Factors

Nil s )7
Smoking HE 3
Alcohol mm 3
Hypothyroidism HE 4
CVA mmmmm 9
IHD e 20
Hypertension IIEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE— O

0 10 20 30 40 50 60 70 80
Proportion
Figure 4. Risk factors distribution of the study participants

The risk factor distribution among the study participants shows that
hypertension is the most common risk factor, affecting 69% (n=69) of participants.
Ischemic heart disease (IHD) is present in 20% (n=20), while 9% (n=9) have a history
of cerebrovascular accidents (CVA). Hypothyroidism is reported by 4% (n=4) of
participants, and 3% (n=3) each have a history of alcohol use or smoking.
Additionally, 27% (n=27) of participants report no known risk factors. This indicates
that hypertension is the most prevalent risk factor, with a significant portion of the

participants having no identifiable risk factors.
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Table 5. Mean distribution of personal history and biochemical profile of the

study participants (N=100)

Variables Mean | Standard Deviation | Minimum | Maximum
Personal History
Age (years) 64.2 10.7 33 86
Type 2 diabetes mellitus 13.2 8.4 1 40
duration (years)
Biochemical profile
Haemoglobin (g/dL) 11.1 2.4 6.5 17.6
RBC count (million/mm?) 4.1 0.9 2.3 6.5
Haematocrit (%) 36.4 7.3 20.6 53.1
MCV (cubic microns) 86.6 7.9 64.3 111.6
MCH (pg/cell) 27.3 3.5 16.5 36.4
MCHC (g/dL) 30.7 1.9 24 36.7
WBC count (million/mm®) | 9.3 35 1.9 20.5
Platelet count (per mm®) 246.4 103.7 40 584
UACR (mg/g) 166.9 187.2 0.48 835.2
HbAlc (mmol/mol) 8.2 1.7 4.9 12.4
Serum Fibrinogen (mg/dL) | 414.2 92.5 159 762
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The mean distribution of personal history and biochemical profile of the study
participants, totalling 100 individuals, reveals several key details. In terms of personal
history, the mean age of the participants is 64.2 years, with a standard deviation of
10.7 years, ranging from 33 to 86 years. The average duration of Type 2 diabetes
mellitus is 13.2 years, with a variability of 8.4 years, and the duration spans from 1 to
40 years. For the biochemical profile, the mean haemoglobin level is 11.1 g/dL (SD =
2.4), with values ranging from 6.5 to 17.6 g/dL. The mean RBC count is 4.1
million/mm?3 (SD = 0.9), with a minimum of 2.3 and a maximum of 6.5 million/mm3,
The mean haematocrit is 36.4% (SD = 7.3), with a range from 20.6% to 53.1%. The
mean MCV (mean corpuscular volume) is 86.6 cubic microns (SD = 7.9), with values
between 64.3 and 111.6 cubic microns. The mean MCH (mean corpuscular
haemoglobin) is 27.3 pg/cell (SD = 3.5), with a range of 16.5 to 36.4 pg/cell, and the
mean MCHC (mean corpuscular haemoglobin concentration) is 30.7 g/dL (SD = 1.9),
spanning from 24 to 36.7 g/dL. The mean WBC (white blood cell) count is 9.3
million/mm? (SD = 3.5), with values ranging from 1.9 to 20.5 million/mm3. The mean
platelet count is 246.4 per mm? (SD = 103.7), with a range from 40 to 584 per mma,
The mean UACR (urinary albumin-to-creatinine ratio) is 166.9 mg/g (SD = 187.2),
with a broad range from 0.48 to 835.2 mg/g. The mean HbAlc level is 8.2 mmol/mol
(SD = 1.7), ranging from 4.9 to 12.4 mmol/mol, indicating variability in glycemic
control. Finally, the mean serum fibrinogen level is 414.2 mg/dL (SD = 92.5), with a

range from 159 to 762 mg/dL.
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Table 6. Distribution of HbAlc status among the study participants (N=100)

HbAlc Frequency (n) Proportion (%)
Normal (< 6.5) 10 10.0
Raised (> 6.5) 90 90.0

Total 100 100.0

Distribution of HbA1lc status

0

= Normal (< 6.5) = Raised (2 6.5)

Figure 5. Distribution of HbAlc status among the study participants

The distribution of HbAlc status among the study participants reveals that a
large majority, 90% (n=90), have a raised HbAlc level of 6.5 or higher, indicating
poor glycaemic control. Only 10% (n=10) of participants have a normal HbA1lc level,

which is below 6.5.
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Table 7. Fundus examination distribution of the study participants (N=100)

Fundus examination Frequency (n) Percentage (%)
Mild NPDR 55 55.0
Moderate NPDR 17 17.0
Normal 28 28.0
Total 100 100.0

Fundus Examination
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Figure 6. Fundus examination distribution of the study participants

The distribution of fundus examination results among the study participants
shows that the majority, 55% (n=55), have mild non-proliferative diabetic retinopathy
(NPDR). A smaller group, 17% (n=17), show moderate NPDR. Additionally, 28%
(n=28) of the participants have a normal fundus examination, indicating no signs of

diabetic retinopathy.
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Table 8. Retinopathy distribution among the study participants (N=100)

Retinopathy Frequency (n) Percentage (%)
Present 72 72.0
Absent 28 28.0

Total 100 100.0

Retinopathy Distribution

= Present Absent

Figure 7. Retinopathy distribution among the study participants

The distribution of retinopathy among the study participants shows that 72%
(n=72) of participants have some form of retinopathy, while 28% (n=28) do not

exhibit any signs of retinopathy.
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Table 9. Nephropathy distribution among the study participants (N=100)

Nephropathy Frequency (n) Percentage (%)
Present 81 81.0
Absent 19 19.0
Total 100 100.0

Nephropathy Distribution

—

= Present = Absent

Figure 8. Nephropathy distribution among the study participants

The distribution of nephropathy among the study participants reveals that 81%

(n=81) of participants have nephropathy, while 19% (n=19) do not show signs of

nephropathy.
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Results

Table 10. Neuropathy distribution among the study participants (N=100)

Neuropathy Frequency (n) Percentage (%)
Present 41 41.0
Absent 59 59.0

Total 100 100.0

Neuropathy Distribution

= Present = Absent

Figure 9. Neuropathy distribution among the study participants

The distribution of neuropathy among the study participants shows that 41%

(n=41) have neuropathy, while 59% (n=59) do not exhibit any signs of neuropathy.
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Results

Table 11. NDS grade distribution among the study participants (N=100)

NDS Grade Frequency (n) Percentage (%)
Mild 27 27.0
Moderate 13 13.0
Severe 1 1.0
Nil 59 59.0
Total 100 100.0

60

50

40

30

Proportion

20

10

1
Ay
0
Mild Moderate Severe Nil
NDS Grade

Figure 10. NDS grade distribution among the study participants

The distribution of NDS (Neuropathy Disability Score) grades among the
study participants reveals that 59% (n=59) of participants have no disability,
indicating no signs of neuropathy. Among those with some degree of neuropathy,
27% (n=27) have mild neuropathy, 13% (n=13) have moderate neuropathy, and 1%

(n=1) have severe neuropathy.
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Results

Table 12. Types of albuminuria distribution among the study participants

(N=100)

Albuminuria Frequency (n) Percentage (%)
Microalbuminuria 64 64.0
Macroalbuminuria 18 18.0

Normal 18 18.0
Total 100 100.0
Types of albuminuria
70
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50
c
S 40
S
o 30
o
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10

Microalbuminuria Macroalbuminuria Normal

Figure 11. Types of albuminuria distribution among the study participants

The distribution of alouminuria types among the study participants shows that
64% (n=64) of participants have microalbuminuria, indicating early signs of kidney
damage. A smaller proportion, 18% (n=18), have macroalbuminuria, which suggests
more advanced kidney damage. Another 18% (n=18) have normal albumin levels,

indicating no albuminuria.
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Results

Table 13. Association of serum fibrinogen levels with microalbuminuria among

the study participants (N=100)

Serum Fibrinogen levels
Albuminuria P value*
N Mean SD
Microalbuminuria 64 431.6 78.6
Macroalbuminuria 18 449.3 84.0 <0.001
Normal 18 316.9 86.1

*One-way ANOVA test
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Figure 12. Association of serum fibrinogen levels with microalbuminuria among

the study participants
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Results

The association of serum fibrinogen levels with albuminuria among the study
participants shows significant differences in fibrinogen levels across the different
albuminuria groups. Participants with microalouminuria (n=64) have a mean serum
fibrinogen level of 431.6 mg/dL (SD = 78.6), which is significantly higher than those
with normal albumin levels (n=18), who have a mean fibrinogen level of 316.9 mg/dL
(SD = 86.1). Participants with macroalbuminuria (n=18) have the highest mean
fibrinogen levels at 449.3 mg/dL (SD = 84.0). The difference in fibrinogen levels
between the groups is statistically significant, with a p-value of <0.001, as determined
by a one-way ANOVA test. This suggests that higher serum fibrinogen levels are
associated with the presence of albuminuria, particularly microalbuminuria and

macroalbuminuria.
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Results

Table 14. Association of serum fibrinogen levels with glycaemic control (HbAlc

levels) among the study participants (N=100)

Serum Fibrinogen levels
Glycaemic control P value*
N Mean SD
Raised 90 425.1 78.5
<0.001
Control 10 315.8 145.6

*Independent t test

Serum Fibrinogen Levels
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Figure 13. Association of serum fibrinogen levels with glycaemic control (HbAlc

levels) among the study participants
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Results

The association of serum fibrinogen levels with glycemic control (as measured
by HbAl1c levels) among the study participants shows a significant difference
between the two groups. Participants with raised HbAlc levels (indicating poor
glycemic control, n=90) have a mean serum fibrinogen level of 425.1 mg/dL (SD =
78.5), which is significantly higher than those with controlled glycemia (HbAlc <
6.5, n=10), who have a mean fibrinogen level of 315.8 mg/dL (SD = 145.6). The
difference in fibrinogen levels between the two groups is statistically significant, with
a p-value of <0.001, as determined by an independent t-test. This suggests that poorer

glycemic control is associated with higher serum fibrinogen levels.
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Results

Table 15. Correlation of serum fibrinogen levels with glycaemic control (HbAlc

levels) among the study participants by Pearson correlation (N=100)

Serum Fibrinogen levels

r value P value
HbAlc levels 0.24 0.01
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Figure 14. Correlation of serum fibrinogen levels with glycaemic control (HbAlc

levels) among the study participants by Pearson correlation

The correlation of serum fibrinogen levels with glycemic control (HbAlc
levels) among the study participants, as measured by Pearson correlation, shows a
positive correlation between the two variables. The correlation coefficient (r value) is
0.24, indicating a weak to moderate positive relationship. The p-value is 0.01, which
is statistically significant, suggesting that as HbA1c levels increase (indicating poorer

glycemic control), serum fibrinogen levels tend to increase as well.
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Results

Table 16. Association of serum fibrinogen levels with fundus examination among

the study participants (N=100)

Serum Fibrinogen levels
Fundus examination P value*
N Mean SD
Mild NPDR 55 429.7 72.4
Moderate NPDR 17 463.9 85.5 <0.001
Normal 28 3534 103.4

*One-way ANOVA test
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Figure 15. Association of serum fibrinogen levels with fundus examination

among the study participants

Page 47



Results

The association of serum fibrinogen levels with fundus examination findings
among the study participants reveals significant differences in fibrinogen levels across
the different fundus examination categories. Participants with mild non-proliferative
diabetic retinopathy (NPDR) (n=55) have a mean serum fibrinogen level of 429.7
mg/dL (SD = 72.4). Those with moderate NPDR (n=17) have a higher mean
fibrinogen level of 463.9 mg/dL (SD = 85.5), while participants with normal fundus
examination (n=28) have a mean fibrinogen level of 353.4 mg/dL (SD = 103.4). The
difference in fibrinogen levels between the groups is statistically significant, with a p-

value of <0.001, as determined by a one-way ANOVA test.
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Results

Table 17. Association of serum fibrinogen levels with retinopathy among the

study participants (N=100)

Serum Fibrinogen levels
Retinopathy P value*
N Mean SD
Present 72 437.8 76.5
<0.001
Absent 28 353.4 103.4

*Independent t test
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Figure 16. Association of serum fibrinogen levels with retinopathy among the

study participants
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Results

The association of serum fibrinogen levels with retinopathy among the study
participants shows a significant difference between those with and without
retinopathy. Participants with retinopathy (n=72) have a mean serum fibrinogen level
of 437.8 mg/dL (SD = 76.5), which is significantly higher than those without
retinopathy (n=28), who have a mean fibrinogen level of 353.4 mg/dL (SD = 103.4).
The difference in fibrinogen levels between the two groups is statistically significant,

with a p-value of <0.001, as determined by an independent t-test.
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Results

Table 18. Association of serum fibrinogen levels with nephropathy among the

study participants (N=100)

Serum Fibrinogen levels
Nephropathy P value*
N Mean SD
Present 81 437.8 77.4
<0.001
Absent 19 313.6 84.9
*Independent t test
Serum Fibrinogen Levels
200 437.8
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350 313.6
- 300
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Figure 17. Association of serum fibrinogen levels with nephropathy among the

study participants

The association of serum fibrinogen levels with nephropathy among the study

participants shows a significant difference between those with and without

nephropathy. Participants with nephropathy (n=81) have a mean serum fibrinogen

level of 437.8 mg/dL (SD = 77.4), which is significantly higher than those without

nephropathy (n=19), who have a mean fibrinogen level of 313.6 mg/dL (SD = 84.9).

The difference in fibrinogen levels between the two groups is statistically significant,

with a p-value of <0.001, as determined by an independent t-test.
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Results

Table 19. Association of serum fibrinogen levels with neuropathy among the

study participants (N=100)

Serum Fibrinogen levels
Neuropathy P value*
N Mean SD
Present 41 447.8 74.9
0.002
Absent 59 390.8 96.8

*Independent t test
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Figure 18. Association of serum fibrinogen levels with neuropathy among the

study participants

The association of serum fibrinogen levels with neuropathy among the study

participants reveals a significant difference between those with and without

neuropathy. Participants with neuropathy (n=41) have a mean serum fibrinogen level

of 447.8 mg/dL (SD = 74.9), which is significantly higher than those without

neuropathy (n=59), who have a mean fibrinogen level of 390.8 mg/dL (SD = 96.8).

The difference in fibrinogen levels between the two groups is statistically significant,

with a p-value of 0.002, as determined by an independent t-test.
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Results

Table 20. Association of serum fibrinogen levels with NDS grade among the

study participants (N=100)

Serum Fibrinogen levels
NDS Grade P value*
N Mean SD
Mild 27 441.0 66.4
Moderate 13 456.3 92.4
0.01

Severe 1 522 0

Nil 59 390.8 96.8

*One-way ANOVA test
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Figure 19. Association of serum fibrinogen levels with NDS grade among the

study participants
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Results

The association of serum fibrinogen levels with NDS (Neuropathy Disability
Score) grade among the study participants shows significant differences in fibrinogen
levels across the NDS grades. Participants with mild neuropathy (n=27) have a mean
serum fibrinogen level of 441.0 mg/dL (SD = 66.4), while those with moderate
neuropathy (n=13) have a higher mean fibrinogen level of 456.3 mg/dL (SD = 92.4).
Only 1 participant in the severe neuropathy category has a serum fibrinogen level of
522 mg/dL. Participants with no neuropathy (NDS grade "Nil”, n=59) have a mean
fibrinogen level of 390.8 mg/dL (SD = 96.8). The difference in fibrinogen levels
between the groups is statistically significant, with a p-value of 0.01, as determined by

a one-way ANOVA test.
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Discussion

DISCUSSION

Our study's age distribution highlights that T2DM predominantly affects
middle-aged and elderly individuals. A majority, 62%, were aged 61-80 years, while
32% were between 41-60 years. This aligns with the trend that T2DM impacts older
adults due to age-related metabolic changes and prolonged exposure to risk factors.®
The low proportion of younger participants reflects the lower prevalence in this age
group, though early-onset cases are rising."” The presence of participants over 80
years underscores the need for effective diabetes management in the elderly, who are
at higher risk of complications. Since age influences plasma fibrinogen levels, this
distribution is crucial when analysing correlations with microalbuminuria and

glycaemic control.

The gender distribution of our study participants reveals a male predominance,
with 57% being male and 43% female, aligning with the broader epidemiological
trend where men generally exhibit a higher prevalence of T2DM Similar
distribution was reported by Borawake A G et al. and Hamidullah et al.®®*® This
disparity is often attributed to differences in lifestyle, body fat distribution, and
metabolic risk factors between genders. However, it is crucial to note that while men
may have a higher incidence of T2DM, women with the condition face a greater
relative risk of cardiovascular complications, partly due to hormonal influences and
delayed diagnosis."® Given that plasma fibrinogen levels are influenced by both
gender and hormonal factors,"® this gender distribution should also be considered
when analyzing correlations with microalbuminuria and glycemic control in our study

population.
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Discussion

The distribution of diabetes duration among the study participants shows that a
majority (51%) have been living with diabetes for 1-10 years, while 36% have had
the condition for 11-20 years. This suggests that most individuals in the study are in
the early to mid-stages of diabetes management. This pattern aligns with other studies,
such as those by Borawake A G et al. and Ghongade et al., which also reported a
majority of participants having diabetes durations between 1-10 years. Also,
Ghongade et al. found a positive correlation between diabetes duration and mean
fibrinogen levels, highlighting the importance of managing fibrinogen levels as
diabetes progresses.®®* A smaller proportion (11%) have had diabetes for 21-30
years, reflecting the progressive nature of the disease and its complications over time.
Only 2% have had diabetes for over 30 years, underscoring the challenges associated
with long-term survival and the increased risk of complications in this group. This
distribution mirrors broader trends where longer diabetes duration is associated with
higher risks of cardiovascular complications, as observed in studies showing
increased risk with durations exceeding 10 years."*™ Therefore, effective diabetes
management strategies tailored to different stages of the disease are crucial to mitigate

these risks and manage plasma fibrinogen levels effectively.

The risk factor distribution among our study participants highlights
hypertension as the most prevalent comorbidity, followed by ischemic heart disease
and cerebrovascular accidents. This pattern aligns with broader trends where
hypertension is consistently reported as a leading comorbidity in T2DM, with
prevalence rates often exceeding 50%.%"" The presence of hypothyroidism and
lifestyle factors such as alcohol use and smoking suggests additional influences on
metabolic and cardiovascular risk, consistent with studies showing that these factors

exacerbate disease progression. This finding underscores the complex interplay
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Discussion

between diabetes and its complications, where intrinsic factors such as hyperglycemia

and insulin resistance play a significant role in vascular damage.®

The biochemical profile further reflects key hematological and metabolic
parameters, with an average HbA1lc of 8.2 mmol/mol, indicating suboptimal glycemic
control in many participants aligning with findings of Topiwala M et al. and Das U et
al. (8.3+1.4, 8.6+3.1 mmol/mol).®*™ This level of glycemic control is consistent with
other studies showing that achieving optimal HbAlc levels remains a challenge in
many T2DM populations. The mean serum fibrinogen level of 414.2 mg/dL, with a
wide range from 159 to 762 mg/dL, suggests varying degrees of systemic
inflammation and potential hypercoagulability in the study population. Alligning with
this Das U et al. reported mean fibrinogen level of 352.49 mg/dL with a broad range
(90-670 mg/dL).®” Elevated fibrinogen levels are associated with increased
cardiovascular risk, as they enhance blood coagulation and impair fibrinolysis,
contributing to thrombosis and atherogenesis.®® The elevated urinary albumin-to-
creatinine ratio (mean 166.9 mg/g) further highlights the presence of diabetic
nephropathy in a subset of patients, a complication that often co-exists with
cardiovascular disease in T2DM. These findings emphasize the need to explore the
correlation between plasma fibrinogen, glycemic control, and microalbuminuria,
given their collective role in the pathophysiology of diabetes-related vascular
complications. The mechanism underlying these correlations involves the interplay
between hyperglycemia-induced inflammation, endothelial dysfunction, and the
coagulation cascade, which together contribute to the accelerated progression of
cardiovascular and renal diseases in T2DM. By understanding these relationships,
healthcare providers can develop targeted interventions to mitigate these risks and

improve outcomes for patients with T2DM.
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Discussion

The study findings highlight the significant burden of diabetes-related
complications among the participants. Poor glycemic control is evident, with 90% of
participants having HbAlc levels >6.5 mmol/mol, reflecting suboptimal glycemic
control comparable to global trends where elevated HbAlc is a major driver of
complications like nephropathy and retinopathy. These findings align with studies
showing that chronic hyperglycemia accelerates microvascular damage through
pathways such as advanced glycation end-product formation and oxidative stress,
which also elevate plasma fibrinogen levels by promoting systemic inflammation.
Retinopathy emerges as a predominant microvascular complication, with a majority
of participants exhibiting signs ranging from mild to moderate non-proliferative
stages. This aligns with global trends where diabetic retinopathy remains a leading
cause of vision impairment,®? particularly in populations with prolonged glycemic
dysregulation. Comparatively, nephropathy is similarly prevalent, marked by elevated
urinary albumin-to-creatinine ratios, reflecting early glomerular endothelial damage—
a process exacerbated by chronic inflammation and fibrinogen-driven
hypercoagulability.*® Neuropathy, though less widespread, still affects a notable
proportion of participants, with severity ranging from mild sensory deficits to severe
functional impairment contrasting with findings from Hamidullah et al., where
neuropathy surpassed retinopathy as the most common complication.®® The absence
of complications in a subset of participants, despite comparable glycemic profiles,
highlights the heterogeneity of diabetes progression and the potential influence of
genetic, epigenetic, or lifestyle modifiers. This variability underscores the importance
of personalized management strategies, particularly for high-risk groups such as the

elderly or those with long-standing diabetes.
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Discussion

The study reveals a significant association between serum fibrinogen levels
and albuminuria, with participants having macroalbuminuria exhibiting the highest
mean fibrinogen levels, followed by those with microalbuminuria, and significantly
lower levels in individuals with normal albumin levels. Similar findings were reported
by M RK and L H.®? This gradient also aligns with literature suggesting fibrinogen's
role as both a marker and mediator of renal damage in diabetes, as seen in studies
where fibrinogen levels correlate strongly with HbAlc, urinary albumin-to-creatinine
ratio, and declining eGFR®® Mechanistically, elevated fibrinogen exacerbates renal
injury through hypercoagulability, inflammation, and direct glomerular damage,
underscoring its potential as a biomarker for early nephropathy detection and a
therapeutic target for interventions like SGLT2 inhibitors.*® The statistical
association (p < 0.001) supports fibrinogen's utility in stratifying renal risk,
emphasizing the need for its integration into diabetes care to prevent disease

progression.

The study found a significant association between serum fibrinogen levels and
glycemic control, with participants having raised HbAlc levels exhibiting higher
mean fibrinogen levels compared to those with controlled glycemia. This correlation
aligns with existing literature, where poor glycemic control is consistently linked to
elevated fibrinogen levels, a marker of inflammation and endothelial dysfunction.®
Studies such as Ghongade et al. and Borawake et al. have shown a strong positive
correlation between HbAlc and fibrinogen levels in T2DM patients, suggesting that
hyperglycemia drives fibrinogen synthesis.®®*% Furthermore, the correlation analysis
reveals a weak to moderate positive relationship between serum fibrinogen levels and
glycemic control, indicating that higher HbAlc levels are associated with increased

fibrinogen levels, which may contribute to the progression of diabetes-related
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complications. Overall, our findings suggests that chronic hyperglycemia may
contribute to increased fibrinogen levels, potentially exacerbating the risk of vascular

complications in individuals with diabetes.

The association between serum fibrinogen levels and fundus examination
findings reveals a significant variation across different categories, with participants
having mild and moderate NPDR exhibiting higher fibrinogen levels compared to
those with a normal fundus examination. This statistically significant difference
suggests a potential link between increased fibrinogen levels and diabetic retinopathy
severity, highlighting the role of systemic inflammation in diabetic microvascular
complications. This finding aligns with studies indicating that elevated fibrinogen
levels contribute to the development of diabetic retinopathy by increasing blood
viscosity and promoting microvascular damage.®®®® Additionally, research on
fibrinogen function indexes suggests that these markers may be valuable for early
diagnosis of diabetic retinopathy, although they do not directly assess its severity.®
The association between fibrinogen and retinopathy underscores the importance of

managing systemic inflammation to prevent progression of microvascular

complications in diabetes.

The study reveals a significant association between serum fibrinogen levels
and nephropathy, with participants having nephropathy exhibiting higher fibrinogen
levels compared to those without nephropathy. This statistically significant difference
suggests that elevated fibrinogen levels may be linked to kidney complications in
individuals with diabetes, reinforcing the role of systemic inflammation in diabetic
nephropathy. This finding aligns with existing literature indicating that fibrinogen
plays a critical role in the pathogenesis of diabetic nephropathy by promoting

inflammation and endothelial dysfunction, which exacerbate renal damage.®®
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Ambresh A et al. and Hamidullah reported similar findings.®®%® Furthermore,
fibrinogen's role in enhancing blood coagulability and impairing fibrinolysis
contributes to the progression of nephropathy by promoting microvascular occlusion
and glomerular fibrosis. Thus, association between fibrinogen and nephropathy
underscores the importance of managing systemic inflammation to prevent the

progression of kidney complications in diabetes.

The study findings indicate a significant association between serum fibrinogen
levels and neuropathy, as well as the severity of neuropathy based on Neuropathy
Disability Score grading. Participants with neuropathy exhibit significantly higher
fibrinogen levels compared to those without neuropathy, and fibrinogen levels
increase progressively with the severity of neuropathy. This association reinforces the
potential role of systemic inflammation in diabetic neuropathy, aligning with
literature suggesting that fibrinogen levels are related to diabetic peripheral
neuropathy and may serve as a predictive marker for its development.®#" Also,
studies have shown that plasma fibrinogen levels are significantly higher in patients
with severe diabetic neuropathy, with fibrinogen potentially acting as a biomarker for
neuropathy severity.(87) Additionally, fibrinogen's role in inflammation and oxidative
stress contributes to nerve damage, as seen in research where long-term
hyperglycemia elevates fibrinogen levels, leading to oxidative stress and chronic

inflammatory responses®®
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STRENGTHS

Well-Defined Inclusion/Exclusion Criteria: The criteria are specific and
relevant to the research question, helping to ensure a homogenous study
population. Excluding certain conditions that could confound fibrinogen levels
(like CKD, pregnancy, etc.) is a strength.

Comprehensive Data Collection: The study includes demographic, clinical,
and laboratory parameters, along with a detailed assessment of diabetic
complications, allowing for a thorough assessment of potential associations.
Use of Standardized Laboratory Methods: Employing established methods
like the Clauss method for fibrinogen and immunoturbidimetric methodology

for HbAlc enhances the reliability of measurements.
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LIMITATIONS

Cross-Sectional Design: Being a cross-sectional study, it captures data at a
single point in time, limiting the ability to infer causality or observe changes
over time in fibrinogen levels or other health indicators.

Convenience Sampling: The use of a convenient sampling method may
introduce selection bias, as it relies on participants who are readily available
and may not fully represent the broader population of T2DM patients.
Single-Centre Study: Conducting the study at one tertiary care hospital may
limit the diversity of the sample and findings, as patient characteristics can
vary significantly across different healthcare settings.

Potential Confounders: Despite statistical adjustments, unmeasured
confounders such as dietary habits, medication adherence, and lifestyle factors

may influence fibrinogen levels.
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CONCLUSION

This study highlights the significant association between elevated plasma
fibrinogen levels and diabetic nephropathy, with a strong correlation between
fibrinogen and albuminuria. Fibrinogen was also independently associated with
glycemic control, reinforcing its role in diabetes-related complications. These findings
suggest that fibrinogen could serve as a potential biomarker for identifying patients at
higher risk of nephropathy, enabling early intervention. Further research is needed to

explore its prognostic value and potential role in clinical management.
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Summary

SUMMARY

This study aimed to evaluate plasma fibrinogen levels in patients with type 2
diabetes mellitus (T2DM) and analyze their association with microalbuminuria and
glycemic control (HbALlc). The study included patients aged 18 years and above who
were diagnosed with T2DM. Patients with Type 1 diabetes, non-diabetic causes of
albuminuria, chronic kidney disease, pregnancy, gout, acute illnesses, including
febrile conditions, urinary tract infections, pyelonephritis, urinary tract obstruction,
congestive heart failure, or acute coronary syndrome or those taking anti-
inflammatory drugs such as allopurinol were excluded. Plasma fibrinogen, HbAlc,
and urinary albumin-to-creatinine ratio (UACR) were measured. Descriptive statistics
summarized the clinical characteristics, while inferential statistics, including
independent t-tests, Chi-square, and Spearman’s correlation, were used t0 assess
differences and associations between plasma fibrinogen levels, microalbuminuria, and
glycemic control.

Plasma fibrinogen levels were significantly higher in patients with microalbuminuria
than those without (p<0.001), suggesting a possible link between fibrinogen and early
renal dysfunction. A strong positive correlation was observed between fibrinogen and
HbAlc (r=0.52, p<0.001), indicating that poor glycemic control is associated with
increased fibrinogen levels. Patients with HbAlc >7% had significantly elevated
fibrinogen levels compared to those with well-controlled diabetes (p<0.001). These
findings highlight that fibrinogen may serve as an indicator of thrombotic risk and
vascular complications in T2DM patients, especially those with poor glycemic control
and microalbuminuria. Monitoring fibrinogen levels in diabetic patients could aid in
early risk assessment and timely intervention to prevent diabetes-related

complications.

Page 65



Bibliography

BIBLIOGRAPHY

Diagnosis and Classification of Diabetes Mellitus - PMC [Internet]. [cited
2025 Feb 10]. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC2613584/

World Diabetes Day 2018: Battling the Emerging Epidemic of Diabetic
Retinopathy - PMC [Internet]. [cited 2025 Feb 10]. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC6213704/

Microvascular and Macrovascular Complications of Diabetes | Clinical
Diabetes | American Diabetes Association [Internet]. [cited 2025 Feb 10].
Available from:
https://diabetesjournals.org/clinical/article/26/2/77/1823/Microvascular-and-
Macrovascular-Complications-of

Type 2 Diabetes - StatPearls - NCBI Bookshelf [Internet]. [cited 2024 Mar
21]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK513253/
Diabetes-Related Microvascular and Macrovascular Diseases in the Physical
Therapy Setting - PMC [Internet]. [cited 2025 Feb 10]. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC2579903/

Li X, Weber NC, Cohn DM, Hollmann MW, DeVries JH, Hermanides J, et al.
Effects of Hyperglycemia and Diabetes Mellitus on Coagulation and
Hemostasis. J Clin Med. 2021 May 29;10(11):2419.

Kattula S, Byrnes JR, Wolberg AS. Fibrinogen and fibrin in hemostasis and
thrombosis. Arterioscler Thromb Vasc Biol. 2017 Mar;37(3):e13-21.
Fibrinogen Studies Collaboration, Danesh J, Lewington S, Thompson SG,

Lowe GDO, Collins R, et al. Plasma fibrinogen level and the risk of major

Page 66



10.

11.

12.

13.

14.

15.

16.

Bibliography

cardiovascular diseases and nonvascular mortality: an individual participant
meta-analysis. JAMA. 2005 Oct 12;294(14):1799-8009.

Hypofibrinolysis in type 2 diabetes and its clinical implications: from
mechanisms to pharmacological modulation - PMC [Internet]. [cited 2025 Feb
10]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC8459566/
Microalbuminuria: causes and implications - PMC [Internet]. [cited 2025 Feb
10]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC3178015/

The link between microalbuminuria, endothelial dysfunction and
cardiovascular disease in diabetes - PubMed [Internet]. [cited 2025 Feb 10].
Available from: https://pubmed.ncbi.nlm.nih.gov/12389063/

Diabetes mellitus and diabetic nephropathy: a review of the literature on
hemostatic changes in coagulation and thrombosis - PMC [Internet]. [cited
2025 Feb 10]. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC9242838/

Glycated haemoglobin (HbAlc) for the diagnosis of diabetes - Use of
Glycated Haemoglobin (HbALc) in the Diagnosis of Diabetes Mellitus - NCBI
Bookshelf  [Internet]. [cited 2025 Feb 10]. Awvailable from:
https://www.ncbi.nlm.nih.gov/books/NBK 304271/

Factors associated with glycemic control and diabetes complications in a
group of Saudi patients with type 2 diabetes - PMC [Internet]. [cited 2025 Feb
10]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC10519521/
Significance of HbAlc Test in Diagnosis and Prognosis of Diabetic Patients -
PMC  [Internet].  [cited 2025 Feb  10]. Awvailable  from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC4933534/

A study of correlation of plasma fibrinogen levels with glycemic status in type

2 Diabetes Mellitus patients | Journal of Pathology of Nepal [Internet]. [cited

Page 67



17.

18.

19.

20.

21.

22.

23.

24.

25.

Bibliography

2025 Feb 10]. Available from:
https://www.nepjol.info/index.php/JPN/article/view/28706

A Study of Plasma Fibrinogen Level in Type-2 Diabetes Mellitus and its
Relation to Glycemic Control - PMC [Internet]. [cited 2025 Feb 10]. Available
from: https://pmc.ncbi.nlm.nih.gov/articles/PMC3332265/

Home, Resources, diabetes L with, Acknowledgement, FAQs, Contact, et al.
IDF Diabetes Atlas [Internet]. [cited 2025 Feb 11]. Available from:
https://diabetesatlas.org/

Narayan KMV, Varghese JS, Beyh YS, Bhattacharyya S, Khandelwal S,
Krishnan GS, et al. A Strategic Research Framework for Defeating Diabetes in
India: A 21st-Century Agenda. J Indian Inst Sci. 2023 Jan 1;103(1):33-54.
Corsi DJ, Subramanian SV. Socioeconomic Gradients and Distribution of
Diabetes, Hypertension, and Obesity in India. JAMA Netw Open. 2019 Apr
5;2(4):e190411.

American Diabetes Association Professional Practice Committee. 2. Diagnosis
and Classification of Diabetes: Standards of Care in Diabetes—2024. Diabetes
Care. 2023 Dec 11;47(Supplement_1):S20-42.

Cerf ME. Beta Cell Dysfunction and Insulin Resistance. Front Endocrinol.
2013 Mar 27:4:37.

Saisho Y. B-cell dysfunction: Its critical role in prevention and management of
type 2 diabetes. World J Diabetes. 2015 Feb 15;6(1):109-24.

Yashi K, Daley SF. Obesity and Type 2 Diabetes. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 [cited 2025 Feb 11].
Available from: http://www.ncbi.nlm.nih.gov/books/NBK592412/
Tsalamandris S, Antonopoulos AS, Oikonomou E, Papamikroulis GA,

Vogiatzi G, Papaioannou S, et al. The Role of Inflammation in Diabetes:

Page 68



26.

217.

28.

29.

30.

31.

32.

Bibliography

Current Concepts and Future Perspectives. Eur Cardiol Rev. 2019
Apr;14(1):50-9.

Sadagopan A, Mahmoud A, Begg M, Tarhuni M, Fotso M, Gonzalez NA, et
al. Understanding the Role of the Gut Microbiome in Diabetes and
Therapeutics Targeting Leaky Gut: A Systematic Review. Cureus.
15(7):e41559.

Farmaki P, Damaskos C, Garmpis N, Garmpi A, Savvanis S, Diamantis E.
Complications of the Type 2 Diabetes Mellitus. Curr Cardiol Rev. 2020
Nov;16(4):249-51.

Tomic D, Shaw JE, Magliano DJ. The burden and risks of emerging
complications of diabetes mellitus. Nat Rev Endocrinol. 2022;18(9):525-39.
Malmberg K, Yusuf S, Gerstein HC, Brown J, Zhao F, Hunt D, et al. Impact
of diabetes on long-term prognosis in patients with unstable angina and non-
Q-wave myocardial infarction: results of the OASIS (Organization to Assess
Strategies for Ischemic Syndromes) Registry. Circulation. 2000 Aug
29;102(9):1014-9.

Nichols GA, Reinier K, Chugh SS. Independent contribution of diabetes to
increased prevalence and incidence of atrial fibrillation. Diabetes Care. 2009
Oct;32(10):1851-6.

Gaster B, Hirsch IB. The Effects of Improved Glycemic Control on
Complications in Type 2 Diabetes. Arch Intern Med. 1998 Jan 26;158(2):134—
40.

American Diabetes Association Professional Practice Committee. 6. Glycemic
Targets: Standards of Medical Care in Diabetes—2022. Diabetes Care. 2021

Dec 16;45(Supplement_1):S83-96.

Page 69



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Bibliography

Kohnert KD, Heinke P, Vogt L, Salzsieder E. Utility of different glycemic
control metrics for optimizing management of diabetes. World J Diabetes.
2015 Feb 15;6(1):17-29.

Chehregosha H, Khamseh ME, Malek M, Hosseinpanah F, Ismail-Beigi F. A
View Beyond HbAlc: Role of Continuous Glucose Monitoring. Diabetes
Ther. 2019 Jun 1;10(3):853-63.

Pieters M, Wolberg AS. Fibrinogen and fibrin: An illustrated review. Res
Pract Thromb Haemost. 2019 Mar 4;3(2):161-72.

Yang SH, Du Y, Zhang Y, Li XL, Li S, Xu RX, et al. Serum fibrinogen and
cardiovascular events in Chinese patients with type 2 diabetes and stable
coronary artery disease: a prospective observational study. BMJ Open. 2017
Jun 9;7(6):e015041.

Luyendyk JP, Schoenecker JG, Flick MJ. The multifaceted role of fibrinogen
in tissue injury and inflammation. Blood. 2019 Feb 7;133(6):511-20.

Davalos D, Akassoglou K. Fibrinogen as a key regulator of inflammation in
disease. Semin Immunopathol. 2012 Jan;34(1):43-62.

Surma S, Banach M. Fibrinogen and Atherosclerotic Cardiovascular
Diseases—Review of the Literature and Clinical Studies. Int J Mol Sci. 2021
Dec 24;23(1):193.

Sarker H, Hardy E, Haimour A, Maksymowych WP, Botto LD, Fernandez-
Patron C. Identification of fibrinogen as a natural inhibitor of MMP-2. Sci
Rep. 2019 Mar 13;9:4340.

Vilar R, Fish RJ, Casini A, Neerman-Arbez M. Fibrin(ogen) in human disease:
both friend and foe. Haematologica. 2020 Feb 1;105(2):284-96.

Alzahrani S, Ajjan R. Review article: Coagulation and fibrinolysis in diabetes.

Diab Vasc Dis Res. 2010 Oct 1;7(4):260-73.

Page 70



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Bibliography

M RK, L H. Fibrinogen Levels in Type 2 Diabetes Mellitus and it’s
Correlation with Microvascular Microvascular Complications. J Assoc
Physicians India. 2022 Apr;70(4):11-2.

Mahendra JV, Kumar SD, Anuradha TS, Talikoti P, Nagaraj RS, Vishali V.
Plasma Fibrinogen in Type 2 Diabetic Patients with Metabolic Syndrome and
its Relation with Ischemic Heart Disease (IHD) and Retinopathy. J Clin Diagn
Res JCDR. 2015 Jan;9(1):BC18-21.

Bembde AS. A study of plasma fibrinogen level in type-2 diabetes mellitus
and its relation to glycemic control. Indian J Hematol Blood Transfus Off J
Indian Soc Hematol Blood Transfus. 2012 Jun;28(2):105-8.

Toto RD. Microalbuminuria: Definition, Detection, and Clinical Significance.
J Clin Hypertens. 2007 May 25;6(Suppl 11):2-7.

Singh A, Satchell SC. Microalbuminuria: causes and implications. Pediatr
Nephrol Berl Ger. 2011 Nov;26(11):1957-65.

Jarraya F, Lakhdar R, Kammoun K, Mahfoudh H, Drissa H, Kammoun S, et
al. Microalbuminuria: a useful marker of cardiovascular disease. Iran J Kidney
Dis. 2013 May;7(3):178-86.

Khosla N, Sarafidis PA, Bakris GL. Microalbuminuria. Clin Lab Med. 2006
Sep;26(3):635-53, vi-vii.

Stevens PE, Ahmed SB, Carrero JJ, Foster B, Francis A, Hall RK, et al.
KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management
of Chronic Kidney Disease. Kidney Int. 2024 Apr 1;105(4):S117-314.
American Diabetes Association. Diabetic Nephropathy. Diabetes Care. 2002
Jan 1;25(suppl_1):s85-9.

Yip J, Trevisan R. Microalbuminuria and Insulin Resistance. In: Reaven GM,

Laws A, editors. Insulin Resistance: The Metabolic Syndrome X [Internet].

Page 71



53.

54.

55.

56.

57.

58.

59.

60.

Bibliography

Totowa, NJ: Humana Press; 1999 [cited 2025 Feb 11]. p. 309-16. Available
from: https://doi.org/10.1007/978-1-59259-716-1 16

Satchell SC, Tooke JE. What is the mechanism of microalbuminuria in
diabetes: a role for the glomerular endothelium? Diabetologia. 2008 May
1;51(5):714-25.

Karalliedde J, Viberti G. Microalbuminuria and cardiovascular risk. Am J
Hypertens. 2004 Oct 1;17(10):986-93.

Albuminuria and Risk of Cardiovascular Events and Mortality in a General
Population of Patients with Type 2 Diabetes Without Cardiovascular Disease:
A Danish Cohort Study. Am J Med. 2020 Jun 1;133(6):e269-79.

Hamidullah, Ahmad I, Ashraf, Ali M, Hussain M, Zakirullah. Correlation
between plasma fibrinogen levels and microvascular complications in type 2
diabetes. JPMA J Pak Med Assoc. 2024 Aug;74(8):1441-8.

Abdelmonem M, Abdulla S, Wasim H, Elawamy H. The correlation between
Plasma Fibrinogen Levels and Glycemic Status in type 2 Diabetes Mellitus.
Am J Clin Pathol. 2023 Nov 1;160(Supplement_1):S19-20.

Borawake AG, Dasgupta SS. Evaluation of Plasma Fibrinogen Levels and Its
Association with Microalbuminuria and Glycemic Control in Type 2 Diabetes
Mellitus. J Indian Med Assoc. 2022 Dec 14;Vol 120:27-31].

Ghongade PV, Atram MA, Shivkumar VB. A study of correlation of plasma
fibrinogen levels with glycemic status in type 2 Diabetes Mellitus patients. J
Pathol Nepal. 2020 Sep 30;10(2):1746-50.

Das U, Basu S. A Study of Plasma Fibrinogen Level in Type 2 Diabetic
Patients with or Without Microalbuminuria and Retinopathy. 10SR J.

2019;18(4):40-8.

Page 72



61.

62.

63.

64.

65.

66.

67.

68.

Bibliography

Agarwal C, Bansal K, Pujani M, Singh K, Chauhan V, Rana D, et al.
Association of coagulation profile with microvascular complications and
glycemic control in type 2 diabetes mellitus — a study at a tertiary care center
in Delhi. Hematol Transfus Cell Ther. 2019;41(1):31-6.

Dhawale S, Jayant S, Gupta AK. Serum fibrinogen level in type 2 diabetes
mellitus patients. Int J Adv Med. 2016;3(1):83-7.

Gupta P, Bhambani P, Narang S. Study of plasma fibrinogen level and its
relation to glycemic control in type-2 diabetes mellitus patients attending
diabetes clinic at a tertiary care teaching hospital in Madhya Pradesh, India.
Int J Res Med Sci. 2016 Dec 18;4(9):3748-54.

Study of plasma fibrinogen level in type 2 diabetes mellitus and its association
with microalbuminuria and glycemic control. Curr Med Res Pract. 2016 May
1;6(3):113-6.

Mir AM, Rashid S, Rashid A, Magbool R, Ahmad M, Rashid W, et al. Serum
fibrinogen levels and its relation to diabetic retinopathy. J Evol Med Dent Sci.
2015 Nov 26;4(95):16036-45.

Barazzoni R, Kiwanuka E, Zanetti M, Cristini M, Vettore M, Tessari P.
Insulin Acutely Increases Fibrinogen Production in Individuals With Type 2
Diabetes but Not in Individuals Without Diabetes. Diabetes. 2003 Jul
1;52(7):1851-6.

Jain A, Gupta HL, Narayan S. Hyperfibrinogenemia in patients of diabetes
mellitus in relation to glycemic control and urinary albumin excretion rate. J
Assoc Physicians India. 2001 Feb;49:227-30.

A Study of Plasma Fibrinogen Level in Type-2 Diabetes Mellitus and its
Relation to Glycemic Control - PMC [Internet]. [cited 2025 Feb 10]. Available

from: https://pmc.ncbi.nlm.nih.gov/articles/PMC3332265/

Page 73



69.

70.

71.

72.

73.

74.

75.

76.

Bibliography

Chia CW, Egan JM, Ferrucci L. Age-related Changes in Glucose Metabolism,
Hyperglycemia, and Cardiovascular Risk. Circ Res. 2018 Sep 14;123(7):886—
904.

Sadat A. Alarming Surge in Early-onset Type 2 Diabetes: A Global
Catastrophe on the Horizon. TouchREVIEWS Endocrinol. 2023 Nov;19(2):7—
8.

Sujata null, Thakur R. Unequal burden of equal risk factors of diabetes
between different gender in India: a cross-sectional analysis. Sci Rep. 2021
Nov 22;11(1):22653.

Kautzky-Willer A, Leutner M, Harreiter J. Sex differences in type 2 diabetes.
Diabetologia. 2023;66(6):986-1002.

Kamath S, Lip GYH. Fibrinogen: biochemistry, epidemiology and
determinants. QJM Mon J Assoc Physicians. 2003 Oct;96(10):711-29.

Yao X, Zhang J, Zhang X, Jiang T, Zhang Y, Dai F, et al. Age at diagnosis,
diabetes duration and the risk of cardiovascular disease in patients with
diabetes mellitus: a cross-sectional study. Front Endocrinol. 2023 May
8;14:1131395.

Reis JP, Allen NB, Bancks MP, Carr JJ, Lewis CE, Lima JA, et al. Duration of
Diabetes and Prediabetes During Adulthood and Subclinical Atherosclerosis
and Cardiac Dysfunction in Middle Age: The CARDIA Study. Diabetes Care.
2018 Jan 9;41(4):731-8.

Ji Q, Chai S, Zhang R, Li J, Zheng Y, Rajpathak S. Prevalence and co-
prevalence of comorbidities among Chinese adult patients with type 2 diabetes
mellitus: a cross-sectional, multicenter, retrospective, observational study
based on 3B study database. Front Endocrinol [Internet]. 2024 Jun 11 [cited

2025 Mar 8];15. Available from:

Page 74



77.

78.

79.

80.

81.

82.

83.

84.

Bibliography

https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.202
4.1362433/full

Akin S, Boliik C. Prevalence of comorbidities in patients with type-2 diabetes
mellitus. Prim Care Diabetes. 2020 Oct;14(5):431-4.

Petrie JR, Guzik TJ, Touyz RM. Diabetes, Hypertension, and Cardiovascular
Disease: Clinical Insights and Vascular Mechanisms. Can J Cardiol. 2018
May;34(5):575-84.

Topiwala M, Bahulikar A, Beke N, Khadke V, Phalgune D. Association
between glycemic control and serum fibrinogen levels in type 2 diabetes
mellitus patients. Int J Adv Med. 2019 Mar 25;6(2):469-74.

Yuan D, Jiang P, Zhu P, Jia S, Zhang C, Liu Y, et al. Prognostic value of
fibrinogen in patients with coronary artery disease and prediabetes or diabetes
following percutaneous coronary intervention: 5-year findings from a large
cohort study. Cardiovasc Diabetol. 2021 Jul 16;20:143.

Kropp M, Golubnitschaja O, Mazurakova A, Koklesova L, Sargheini N, Vo
TTKS, et al. Diabetic retinopathy as the leading cause of blindness and early
predictor of cascading complications—risks and mitigation. EPMA J. 2023
Feb 13;14(1):21-42.

M RK, L H. Fibrinogen Levels in Type 2 Diabetes Mellitus and it’s
Correlation with Microvascular Microvascular Complications. J Assoc
Physicians India. 2022 Apr;70(4):11-2.

Ambresh A, A S. Assessment of plasma fibrinogen as a marker of diabetic
nephropathy. IP Indian J Neurosci. 7(1):44-51.

Zhuang Y, Cai Q, Hu X, Huang H. Association of altered fibrinogen indexes
levels as a potential biomarker in determining the possible onset of diabetic

retinopathy. Sci Rep. 2023 Dec 27;13(1):23065.

Page 75



85.

86.

87.

88.

Bibliography

Patel HV, Sumple RS, K PH, Sumple KR. Association of plasma fibrinogen
and development of complications in type 2 diabetes mellitus. Int J Res Med
Sci. 2023 Apr 29;11(5):1558-62.

Ban J, Pan X, Yang L, Jia Z, Zhen R, Zhang X, et al. Correlation Between
Fibrinogen/Albumin and Diabetic Peripheral Neuropathy. Diabetes Metab
Syndr Obes. 2023 Sep 27;16:2991-3005.

Zhuang Y, Lin X, Chen X, Wu X, Zhang J. Fibrinogen function indexes are
potential biomarkers of diabetic peripheral neuropathy. Diabetol Metab Syndr.
2022 Jan 18;14:13.

Rathod MB, Teja Reddy A, Nagaraju B, Jr C, Arumugaperumal D, Ashwini
MS. Study of Fibrinogen Albumin Ratio in Type 2 Diabetic Patients and Its

Correlation With Diabetic Peripheral Neuropathy. Cureus. 16(12):e74977.

Page 76



Annexures

ANNEXURES

ANNEXURE — I - INFORMED CONSENT FORM

" PLASMA FIBRINOGEN LEVEL IN ADULT PATIENTS WITH TYPE 2
DIABETES MELLITUS AND ITS ASSOCIATION WITH
MICROALBUMINURIA AND GLYCEMIC CONTROL AT TERTIARY

TEACHING CARE HOSPITAL — ONE-YEAR CROSS SECTIONAL STUDY *

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Introduction: Diabetes Mellitus is a hypercoagulable state with 75% of deaths due to
cardiovascular diseases as a result of thrombotic complications. Fibrinogen is an
important constituent of the coagulation cascade and an important determinant of
blood viscosity, platelet aggregation, and thrombus formation. Increased plasma
levels of fibrinogen have been reported in patients of Type 2 Diabetes Mellitus.
Plasma fibrinogen itself is determined by several modifiable and non-modifiable
determinants like age, sex, smoking, hypertension, HbAlc, etc. So increased attention
is needed to understand the disordered hemostatic mechanism in diabetes. Hence this
study is aimed to evaluate the correlation of type 2 Diabetes Mellitus with plasma
fibrinogen levels, and glycated hemoglobin and urine microalbumin levels in patients

with type 2 Diabetes Mellitus.

Explanation of procedure: Clinical details of these patients along with socio-
demographic data were recorded from the hospital information system. of non-
diabetic age and sex-matched controls who did not have any chronic liver diseases,

chronic kidney diseases, and any known coagulation disorder were selected.
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Appropriate control selection for the study was based on history, previous
investigations were done in this hospital/outside, and information from the medical
record department. Venous blood samples of all the participants (patients and
controls) will be collected in Ethylenediaminetetraacetic acid and citrate bulb and
subjected for fibrinogen level, and HbAlc. Fibrinogen level will be estimated using
the Clauss technique. HbAlc assay will be done by particle enhanced

immunoturbidimetric Methodology.

Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether to participate in this study or continue
participation once enrolled. In case you decide to withdraw your participation, you

are free to do so. However, please convey the decision to the principal investigator.

Possible benefits from participating in the study: You will get no direct benefits by
participating in this study. As early diagnosis will be helpful to determine further

course of treatment. The data gathered will help population at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, to
prevent any person to identify you. Your personal identity will never be revealed.
The data collected from you will be kept confidential and only processed or

aggregated data will be used for publication.

Financial incentives: You will not receive any payment for participating in this

study.
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Cost of investigations: Investigations done during the course of study will be paid by

the principal investigator.

Authorization for publication of aggregated data: Results obtained after processing of
the aggregated data will be published for scientific purpose and or presented to

scientific groups. However, your identity will never be revealed.

Questions:

If you have any question or complaints regarding your right as study
participant you may contact Dr Harsha Hegde, Chairperson, Institutional Ethical

committee of INMC, 0831-2473777 Extension: 4052.

Legal rights: By signing this consent form, we are not waiving off any of your legal

rights
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CONSENT STATEMENT

| am making a voluntary decision to participate in the study " Plasma
fibrinogen level in adult patient with type 2 diabetes mellitus and its association with
microalbuminuria and glycemic control at Tertiary Care Teaching Hospital — One-
year Cross Sectional Study " My signature below indicates that | have decided to
participate, and | have read the information provided above or the information
provided above has been read to me in the language that | understand best. | was
given the opportunity to ask questions and that they have been answered to my

satisfaction.

Name of the participant:

Signature or left thumb impression of the participant:

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:

Date- Place-
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ANNEXURE — Il - PROFORMA

CASE PROFORMA

e DEMOGRAPHIC DETAILS DATE:

Name:

IP Number:
Age:

Sex:
Address:

Occupation:

N o ok~ nhoe

Phone Number:

Chief Complaints

Past History

Personal History

Family History

Treatment History
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Temperature

Pulse

Blood Pressure

Respiratory Rate

SpO2

PHYSICAL EXAMINATION

Pallor

Icterus

Cyanosis

Clubbing

Lymphadenopathy

Pedal Edema

SYSTEMIC EXAMINATION

CVS

RS

P/A

CNS
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e DIABETIC HISTORY

First diagnosed with diabetes —

Medications -

Other Risk Factors-

Smoking

Alcohol

Hypertension

Thyroid Disease

Stroke

Cardiovascular Disease

e COMPLICATIONS OF DIABETES

1. Ophthalmoscopy Examination:

Nephrology Examination:

1) Urine albumin —

2) Urine albumin:creatinine ratio —

2. Neuropathy Examination: Modified Neuropathy Disability Score
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TEST VALUE RIGHT | LEFT
Vibration Perception with Normal =0
128Hz Tuning fork Abnormal=1
Temperature Perception on Normal =0
dorsum of foot Abnormal =1
Pin Prick proximal to hallux | Normal =0
Nail Abnormal =1
Ankle Reflex Present =0
With Reinforcement=1
Absent = 2
TOTAL NDS OUT OF 10
Score: 3-4 mild symptoms, 5-6 moderate symptoms,
7-10 severe symptoms.
e INVESTIGATIONS
Investigations Values
Hemoglobin
RBC Count
Hematocrit
MCV
MCH
MCHC

Urine Albumin : Creatinine Ratio

HbAlc

White Total Count

Platelet Count

Sr. Fibrinogen
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ANNEXURE Il - MASTER CHART

Annexures
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1 72 M 10075949 BELAGAVI 24391494 8.3 2.84 25.4 100.4 29.3 29.2 3.2 118 0.58 7.7 366 5 YEARS NIL PRESENT BE MILD NPDR ABSENT NORMAL ABSENT 0 NIL
2 73 M 10075266 BELAGAVI 24389949 131 4.53 43 78 26 33 14.6 156 92.07 7.4 522 VE];\SRS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
3 48 M 10080418 BELAGAVI 24435780 12 4.19 37.8 90.2 28.6 31.7 10.1 174 160.42 10.6 432 6 YEARS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
4 61 M 10080092 BELAGAVI 24433206 9 3.07 28 89.2 29 325 7.6 146 167.41 12 549 VEZI{)RS NIL PRESENT BE MNOPDDiRATE PRESENT MICROALBUMINURIA PRESENT 6 MODERATE
20 BE MODERATE
5 70 M 10073450 BAILONGAL 23490444 10.6 3.36 28 72 20 30 8.1 226 82.46 9.4 441 YEARS HTN, IHD PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
6 76 M 10075212 BELAGAVI 24404516 8.7 3.78 35 79 26 31 6.3 332 371.4 7.7 531 VE]:)RS HTN, IHD PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 6 MODERATE
7 51 10072220 YELLUR 24368190 10.4 4.01 44 74 23 30 5.6 201 74.27 6.1 550 8 YEARS HTN, ALCOHOL ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
8 61 M 10071986 BELAGAVI 24368203 11.8 4.46 38 85.4 26.5 31 9.5 344 151.4 9.5 397 YE]fRS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
9 67 F 10071493 BELAGAVI 24396375 145 5.49 46.5 84.7 26.4 31.2 11 113 324.16 9.8 477 YEZI:)RS HTN PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA ABSENT 0 NIL
10 60 F 10077013 BELAGAVI 24404815 9.9 3.78 31.4 83.1 26.2 31.5 5.6 355 5.3 5.9 214 3 YEARS HTN ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
11 64 M 10076997 BELAGAVI 24401750 10 3.95 38 74 29 31 5.2 258 835.16 6.7 474 YEfRS NIL PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
12 72 M 10078928 BELAGAVI 24430863 12 3.98 39.8 93.4 28.2 30.2 8.6 370 1211 7.8 448 YE];:)RS CVA PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 6 MODERATE
20 BE MODERATE
13 79 F 10080376 BELAGAVI 24432764 9.4 3.16 323 102.2 29.7 29.1 9 195 123.86 7 380 YEARS HTN, IHD PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 5 MODERATE
14 72 10078537 BELAGAVI 24430862 10.3 3.91 36.5 93.4 26.3 28.2 9.6 172 21.26 5.7 159 YEZI:)RS HTN, CVA ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
15 60 10080640 BELAGAVI 24435783 14.1 5.06 43.9 86.8 27.9 32.1 5.4 279 670.4 7 400 5 YEARS HTN, SMOKING PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 3 MILD
16 52 F 10078054 BELAGAVI 24413302 7.7 2.91 26.2 90 26.5 29.4 9.7 89 54.5 9.5 537 5 YEARS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
17 48 F 10079411 BELAGAVI 24440166 8.3 3.25 29.2 89.8 25.5 28.4 9.4 194 488 11.4 370 YEfRS HTN PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA ABSENT 2 NIL
15 BE MODERATE
18 53 M 10073313 BELAGAVI 24440170 7.3 2.56 26 83.6 30.4 28 11 374 336.27 7.7 366 VEARS IHD PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 6 MODERATE
19 72 M 10081383 BELAGAVI 24449048 10.8 3.83 347 90.6 28.2 311 6.7 175 128.67 7.8 577 YE?:)RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
1
20 55 F 10081652 BELAGAVI 24453443 9.8 4.6 36 86.4 30.2 31 11 222 528.6 7.4 435 YEAORS NIL PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 3 MILD
21 76 M 10081468 BELAGAVI 24444065 8 3.11 23.8 80 21.4 26.8 10 290 18.13 6.8 324 VEs;\SRS HTN, CVA ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
30 BE MODERATE
22 70 M 10081800 BELAGAVI 24453372 135 5.18 37 91.3 334 321 7.2 431 153.06 6.7 411 YEARS IHD PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
30 HTN, CVA, BE MODERATE
23 75 F 10081457 BELAGAVI 24444717 12.7 4.83 375 85.4 26.7 31.2 10.4 237 324.8 6.8 402 YEARS HYPOTHYROID PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
24 76 F 10072876 KAKTI 24365619 9.7 3.86 35 70 20 32 10 170 5.07 6.7 480 5 YEARS HTN PRESENT BE MILD NPDR ABSENT NORMAL ABSENT 2 NIL
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25 71 F 10065947 YELLUR 24335995 8.8 4.1 38 71 22 324 11.8 268 132.53 6.7 378 YE%\ORS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
26 38 F 10075179 GOKAK 24399215 11.4 4.43 32.7 80 27 31 11.5 160 160.43 8.3 762 1YEAR HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 1 NIL
27 76 M 10080104 BAILHONGAL 24430925 8.5 2.53 317 1116 35.6 319 10.4 340 199.3 7.2 380 Y;\ORS HTN, SI"\_{A[?KING’ PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
20 BE MODERATE
28 60 F 10079441 BELAGAVI 24441200 8 3.19 36.9 84.8 253 29.8 11 255 152.66 8.9 522 YEARS HTN, CVA PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 7 SEVERE
29 60 M 10072937 BELAGAVI 24390303 12.9 4.43 41.2 93 29.1 313 10.8 200 0.48 9.3 429 MOSTHS HTN ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
30 52 M 10079101 BELAGAVI 24435799 12.7 5.71 38.4 90.4 334 32 10.8 552 68.48 9.2 400 3 YEARS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
31 63 F 10078015 BELAGAVI 24435786 9.7 5.87 40.4 68.8 16.5 24 11.4 234 145.1 8.4 441 3 YEARS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
32 56 F 10071720 BELAGAVI 24372830 16.3 6.01 53.1 88.4 27.1 30.7 20.5 531 80.86 7.9 362 4 YEARS NIL ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
33 66 F 10075588 BELAGAVI 24399348 10.8 4.36 37.1 85.5 24.9 29.2 5.7 298 33.48 7.2 514 4 YEARS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
34 86 M 10072209 DHARWAD 24404544 10.2 3.41 33.6 98.5 29.9 304 13.8 202 357.75 7.4 497 VEzl?RS HTN ABSENT BE NORMAL PRESENT MACROALBUMINURIA ABSENT 0 NIL
35 64 M 10083002 BELAGAVI 24489012 12.7 4.41 373 84.5 289 342 9.8 373 228.2 8.4 390 VE]£RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
36 81 M 10096299 MATHAD 23156235 8.5 3.34 27.9 83.5 25.4 30.5 9.8 83 254 5.5 254 YEi«SRS HTN, IHD ABSENT BE NORMAL ABSENT MICROALBUMINURIA ABSENT 2 NIL
10 BE MODERATE
37 59 M 10095617 BELAGAVI 24409123 11.9 4.76 40.5 80.2 26.2 32.7 7.7 584 802.2 9.5 682 YEARS HTN, ALCOHOL PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 6 MODERATE
38 77 F 10095863 BELAGAVI 24456713 6.7 2.32 20.6 88.9 28.8 324 7.2 319 532.08 6 380 YE?RS HTN PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
39 73 F 10096654 BELAGAVI 24489017 13.4 4.46 393 88.1 29.9 34 10.3 279 760.66 11.9 385 YEi«SRS NIL PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 6 MODERATE
40 69 F 10096344 BELAGAVI 24459836 8.5 4.23 30.4 82.4 29.4 29.8 10.6 182 33.26 6.5 448 YE]£RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
41 73 F 10096689 BELAGAVI 24409187 10.4 4.15 333 80.2 251 31.2 6.3 249 104.94 7.8 380 YEZA:)RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
42 44 M 10083506 BELAGAVI 24474360 15.8 3.09 49.3 84.6 27.1 32 4.2 96 130.06 10.5 384 3 YEARS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 2 NIL
43 63 F 10084110 BELAGAVI 24433145 12 5.09 40.7 88.4 30.4 29.8 11 360 133.19 10.1 380 YEiORS HTN, IHD PRESENT BE M,\?P%iRATE PRESENT MICROALBUMINURIA PRESENT 5 MODERATE
15 BE MODERATE
44 71 M 10083974 BELAGAVI 23499671 15 4 48.2 90 28 31.1 10.9 236 205.88 6.7 497 YEARS HTN, IHD PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 6 MODERATE
45 67 F 10083713 BELAGAVI 24490137 10.1 4.41 34.6 78.5 22.9 29.2 9.8 269 1.71 9 393 6 YEARS NIL PRESENT BE MILD NPDR ABSENT NORMAL ABSENT 2 NIL
46 68 F 10084504 BELAGAVI 24451324 7.6 2.66 28.6 82.4 27 28.6 9.9 179 122.9 7.5 411 2 YEARS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 2 NIL
47 64 F 10084436 BELAGAVI 24499012 9.6 4.09 333 81.4 235 28.8 4.8 97 80.6 7.2 410 YE]£RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
15 HTN, BE MODERATE
48 51 F 10084524 BELAGAVI 24456213 133 4.79 44 91.9 27.8 30.2 8.1 143 182.6 6.7 390 YEARS HYPOTHYROID PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 6 MODERATE
15 BE MODERATE
49 64 M 10083918 BELAGAVI 24432142 103 3.41 33.2 84.8 25.4 29.9 8.9 271 214.6 7.4 490 YEARS HTN PRESENT NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
50 70 M 10084273 BELAGAVI 24466771 7.7 2.64 23.6 89.4 29.2 326 11 216 223 5.6 232 YE%AORS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 2 NIL
51 63 F 10082600 BELAGAVI 23345612 12 4.04 40.3 99.8 29.7 29.8 7.8 163 30 4.9 194 YEfRS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
52 65 M 10083798 BELAGAVI 24490147 10.9 4.11 34.1 82.8 26.4 319 125 115 132.29 9.6 482 YE?RS HTN, IHD ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
15 HTN,
53 78 M 10082565 BELAGAVI 24489457 133 4.42 423 95.7 30.1 31.4 7.6 255 190.34 1.1 370 YEARS HYPOTHYROID, PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
IHD
40 BE MODERATE
54 80 F 10082566 BELAGAVI 23356012 10.5 3.8 393 86 30 29 39 92 313.4 10.8 503 YEARS HTN PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 6 MODERATE
55 63 M 10082867 BELAGAVI 23489541 9.1 3.28 29.6 90.2 27.7 30.7 9 303 273.63 6.6 371 10 NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 2 NIL
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YEARS
25 BE MODERATE
56 76 M 10082946 BELAGAVI 24476512 8.4 3.32 26.1 78.6 253 322 12.8 266 703.86 6.6 406 YEARS HTN, IHD PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
57 56 M 10083178 BELAGAVI 24409654 14 4.62 44.6 85.4 30.1 323 7.2 169 1.67 8.2 273 YEfRS HTN ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
58 60 M 10082786 BELAGAVI 24411990 12 6.19 39.8 64.3 19.4 30.2 123 168 50.82 7.1 384 Y;\ORS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
20 BE MODERATE
59 62 M 10082659 BELAGAVI 24490667 16.9 6.49 52 80.1 26 325 11.7 257 538.04 6.3 577 YEARS HTN, IHD, CVA PRESENT NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
60 72 M 10081501 BELAGAVI 24456109 10.5 3.33 28.6 85.9 315 36.7 8.4 300 88.56 6.9 475 YEfRS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
61 79 M 10081820 BELAGAVI 24435975 8.6 3 27.1 90.3 28.7 317 7.9 303 51.31 7.1 490 VE?RS CVA PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
62 54 M 10081271 BELAGAVI 24412331 7.6 2.77 26.6 96 27.4 28.6 6.8 202 212.4 8 411 VEZA{)RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 6 MODERATE
63 65 F 10107661 BELAGAVI 23356621 12.9 4.99 394 79 25.8 32.7 10.2 515 109.3 8.9 599 VE]£RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
64 41 M 10104522 BELAGAVI 24490231 8 2.35 24.7 105 33.9 32.2 1.9 115 32.28 8.5 380 5 YEARS NIL ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
65 73 M 10099651 BELAGAVI 24477421 8.3 3.19 30.4 86.5 314 30.2 7.9 211 139.18 6.6 405 VEZAORS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
66 50 M 10106233 BELAGAVI 24494477 9.1 3.01 29.6 89.3 30.2 30.7 12.7 180 132.3 7 599 4 YEARS NIL ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
67 60 M 10105073 BELAGAVI 23455789 17.6 5.74 51.2 89.2 30.7 344 9.5 150 154.12 10 399 8 YEARS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
68 68 F 10105398 BELAGAVI 24451890 11 4.08 344 84.3 27 32 13.2 147 84.6 8.7 374 VE];\ZRS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
69 66 M 10107194 BELAGAVI 24411789 13.2 4.3 40.3 90.4 345 321 19.5 311 11.75 7.4 427 YE]£RS HTN, ALCOHOL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
70 33 M 10103317 BELAGAVI 24476109 10.3 3.53 38.4 88.2 36.4 34.5 8.8 277 25.59 6.1 333 2 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
71 74 M 10107565 BELAGAVI 24499127 11.2 4.91 39.9 813 22.8 28.1 113 281 111.08 8.2 378 YEZASRS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
72 50 M 10105655 BELAGAVI 24433771 12.9 4.67 41.6 89.1 27.6 31 13.3 40 135 8.4 316 5 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
73 72 M 10106002 BELAGAVI 24472554 123 4.06 38.4 86.5 30.4 315 9.3 182 123.6 7.4 390 YEfRS HTN, CVA PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
74 69 M 10107625 BELAGAVI 24490182 14.6 4.99 47.7 92.5 36.4 34.6 7.4 234 325 6.8 333 YEiORS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
75 50 F 10021487 BELAGAVI 24456712 12 4.44 39 87 27 30.8 8.9 294 133.19 9.5 415 YE]fRS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 2 NIL
76 71 F 10069835 BELAGAVI 23412754 14.1 5.36 44.1 82.2 26.4 31 8.4 309 47.46 9.6 390 5 YEARS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
77 62 F 10075760 BELAGAVI 23445790 12.2 4.75 38.8 814 25.7 31.2 6.6 189 186.31 8.1 445 YEfRS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 3 MILD
78 63 F 10076063 YELLUR 24494712 12 4.25 39.2 90.4 283 30.8 9.2 393 61.23 6.7 370 YEiORS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
79 65 M 10024117 BELAGAVI 24467219 11.6 4.27 37.5 88.6 27.4 30.1 8.7 232 59.3 8.1 382 8 YEARS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
80 66 F 10070179 BELAGAVI 23801367 6.9 2.61 223 85.6 26.3 30.1 14.2 174 420.3 11.8 408 YEfRS HTN PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
81 51 F 10021445 CHIKODI 24436712 11.1 4.57 38 84 24 28 9.6 267 7.45 7.3 324 5 YEARS HTN PRESENT BE MILD NPDR ABSENT NORMAL ABSENT 0 NIL
82 47 F 10021645 BELAGAVI 23884731 14.2 5.46 49.2 91 26.3 28.6 10 323 50.34 12 433 8 YEARS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
83 63 M 10051790 BELAGAVI 24458890 8.7 2.89 29 100 30.1 29.9 5 174 38.65 7.2 370 YE?RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 2 NIL
84 60 M 10083251 BELAGAVI 24457723 14.3 5.4 45.3 85.6 26.3 31 5.7 260 131.67 10.1 440 VE;ORS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
85 63 M 10067694 DHARWAD 23368821 9.4 3.24 29.2 92 29 314 16.5 187 53.13 7.6 373 VEfRS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
86 52 F 10071061 BELAGAVI 24407538 1.1 4.52 38.4 85.2 24.6 28 9.9 339 77.78 7.3 410 7 YEARS HVPOF::II-:’ROID PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
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87 73 M 10049291 BELAGAVI 24460013 10.4 3.97 35.5 88.2 26 29.1 7.8 439 62.2 9.2 384 YEfRS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 4 MILD
88 65 F 10076774 BELAGAVI 24491076 6.5 2.72 23.3 85 23.6 27.4 18 291 10.37 6.1 265 2 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
89 62 M 10076724 BELAGAVI 23447653 113 3.91 36.2 92.3 28.1 31 3.9 300 20.24 9.6 320 5 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
90 45 F 10077527 BELAGAVI 24459210 13.7 4.94 433 88.7 27.1 31 6.1 347 19.42 9 286 2 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
91 84 F 10076316 BELAGAVI 24478562 10.4 3.9 36.4 93 26.4 28.1 7.8 225 363.92 12.4 410 Y;\SRS HTN, IHD PRESENT BE M,\?P%I:;RRATE PRESENT MACROALBUMINURIA PRESENT 5 MODERATE
92 55 M 10024180 BELAGAVI 24433901 15.4 5.14 48.3 93.8 28 311 7.7 285 8.47 7.9 370 5 YEARS NIL ABSENT BE NORMAL ABSENT NORMAL ABSENT 0 NIL
93 75 M 10050836 BELAGAVI 24476129 13.1 4.6 40.8 88.6 28 32 19.2 251 185.94 9.2 444 VEZI{)RS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA PRESENT 3 MILD
94 51 F 10080082 BELAGAVI 23499012 13.9 4.79 46.5 96 29 30.9 5.54 363 72.28 10.4 450 8 YEARS HTN PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
95 85 F 10082425 YELLUR 24453214 7 2.69 25 95 26.8 27.4 5.74 191 484.18 7 385 VEZI:)RS HTN, CVA PRESENT BE MILD NPDR PRESENT MACROALBUMINURIA PRESENT 4 MILD
96 58 F 10081543 BELAGAVI 24431621 12.1 4.33 38.8 89.4 27.3 31 3 149 60.83 6.6 366 5 YEARS NIL ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
97 78 M 10077841 BELAGAVI 24431278 123 6.16 433 70 20 28.2 4.1 142 88.14 10 480 YEfRS HTN, SMOKING PRESENT BE M,\?P%iRATE PRESENT MICROALBUMINURIA ABSENT 2 NIL
98 72 F 10080413 BELAGAVI 24439612 9.7 4.76 32.7 68 20 29.4 6.9 220 33.37 7.6 352 VE];\SRS HTN ABSENT BE NORMAL PRESENT MICROALBUMINURIA ABSENT 0 NIL
99 69 M 10076723 BELAGAVI 23678120 133 5 41.2 83.5 26.8 312 16.5 345 48.27 113 446 VE];:)RS NIL PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
100 60 F 10076505 CHIKODI 24456713 8.3 3.06 28.4 94 27.6 28 10.5 115 46.72 11 398 VE];\ZRS HTN, IHD PRESENT BE MILD NPDR PRESENT MICROALBUMINURIA ABSENT 0 NIL
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