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ABSTRACT

Aim: To perform an observational study on epidemiology of micro and macrovascular complications in diabetes mellitus
type II.

Objectives: To assess the occurrence and prevalence of micro and macrovascular complications in type 2 diabetes mellitus.

Methodology: The study's methodology will be carried out in the internal medicine department of Gleneagles Aware
Hospital in Bairamalguda, Saroornagar, Hyderabad, Telangana state. Over 6 month period with 100 patients individuals
with microvascular problems. Patients aged 20 to 80 years, included with comorbid conditions in both genders. Patient
demographics, medication records, laboratory tests, medical histories, and other relevant data were gathered using a well-
designed data-collecting form for any in patients with diabetes mellitus who were experiencing problems.

Results: The study findings revealed that most of the complications that occur in diabetic mellitus are macrovascular
complications. Out of 100 subjects, 65 were males and 35 were female, 70 had macrovascular complications. In 70, (2)
peripheral artery disease, (29) coronary artery disease, (39) ischemic stroke. And 30 are microvascular complications, (1)
diabetic retinopathy, (4) diabetic neuropathy, (25) diabetic nephropathy. The age group between 61-70 (36) was found to
have the most macrovascular and microvascular complications.

Conclusion: The study concluded among 100 patients, who are affected by micro vascular and macrovascular
complications in type 2 diabetes mellitus, are studied during the study period.

Keywords: Diabetic retinopathy, Diabetic neuropathy, Diabetic nephropathy, Peripheral artery disease, coronary artery
disease, Ischemic stroke

1. INTRODUCTION
Diabetes mellitus (DM)

The Elevated blood glucose levels are a characteristic of the group of metabolic disorders. Defects in insulin secretion and
impairments in insulin sensitivity are caused by a number of underlying factors, which lead to elevated blood glucose and
long-term complications. Type 1 diabetes is caused by inadequate insulin production, and patients with diabetes are
divided into two categories. [!]

Epidemiology:

Twenty-four million Americans have type 2 diabetes, and an additional 57 million may have prediabetes. Of these, about
one-fourth do not have a diagnosis. In people with type 2 diabetes, cardiovascular events account for two-thirds of fatalities.
[2]

Since identical twins exhibit almost exact similarities in the development of the disease, a significant amount of type 2
diabetes results from genetic inheritance. About 85% of children whose parents have type 1 diabetes are obese, and their
risk of getting the disease is still between 1% and 2%.03

Complications:
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Both type 1 and type 2 diabetes mellitus have similar problems, which can be divided into vascular and nonvascular
categories. Microvascular (retinopathy, neuropathy, nephropathy) and macrovascular complications (CHD, peripheral
arterial disease [PAD], cerebrovascular disease) complications of diabetes mellitus (DM).[*!

Microvascular complications:

Damage or malfunction of the tiny blood arteries (microvasculature) in different organs and tissues is one of the
microvascular problems associated with Type 2 Diabetes Mellitus (T2DM).

Affected organs and tissues include:

1. Eyes (retinopathy, macular edema)

2. Kidneys (nephropathy, microalbuminuria)
3. Nerves (neuropathy, autonomic neuropathy)
4. Feet (ulcers, impaired wound healing)

5. Brain (cognitive impairment) !

1.Diabetic Retinopathy:

Individuals with diabetes may develop diabetic retinopathy, a disorder that gradually damages the retina, the light-sensitive
layer at the back of the eye. Diabetic retinopathy is a serious and potentially blinding side effect of diabetes. The swelling
of the retinal tissue brought on by blood and other fluids leaking from these tiny blood vessels is known as diabetic
retinopathy.

There are two types of diabetic retinopathy:
1. Diabetic retinopathy with proliferation
2. Diabetic retinopathy that does not proliferate. ]

Clinical Features:

In its early stages, diabetic retinopathy may show no symptoms. But as the illness worsens, you might notice: Dark lines or
patches that appear in your field of vision (floaters), visual impairment, Changing vision, dark or empty areas in the field of
vision, vision loss, blurriness or distortion of vision, night blindness, new color blindness, or colors that appear faded,
having trouble seeing or reading clearly. ']

2.Diabetic Neuropathy:

Damage to the peripheral nerves causes diabetic neuropathy, a complication of diabetes that impairs sensory, motor, and
autonomic nerve functions.

Diabetic neuropathy types include:

1. Pain and distal sensory loss are symptoms of distal symmetric polyneuropathy (DSPN).
2. Autonomic Neuropathy (AN): Impacts the nerves that control automatic processes like digestion and heart rate.
3. Mono Neuropathy (MN): Mono neuropathy (MN) is the dysfunction of isolated cranial or peripheral nerves. [®
Diabetic Nephropathy:

The progressive kidney disease known as diabetic nephropathy is typified by harm to the tubulointerstitium, glomeruli, and
renal microvasculature.

Nephropathy's clinical characteristics include:

Diabetic nephropathy may not show any symptoms in its early stages. But as the illness worsens, the following symptoms
could appear:

A challenge in managing elevated blood pressure. swelling around the eyes, hands, ankles, or feet, urine that is foamy,
confusion or problems with cognition, breathing difficulties, appetite loss, vomiting and nausea, Itching.™

Macrovascular Complications:

The dysfunction of large blood vessels in Type 2 Diabetes Mellitus (T2DM) is characterized by the following
macrovascular issues:

Plaque buildup in arteries is known as atherosclerosis.
Inflammation of the arteries

Endothelial dysfunction
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Reduced blood flow B!

Peripheral Artery Disease:

Over thirty percent of diabetics over fifty years of age have PVD. The arteries in the legs are especially affected by PVD,
which can result in intermittent claudication, a cramping pain that occurs when walking and is caused by reversible muscle
ischemia brought on by atherosclerosis.[!%]

Clinical Features:

This is the most common manifestation of lower limb PAD. It is typified by ischemic pain that affects the leg muscles.
Since the superficial femoral artery is most frequently affected by the disease, the pain is typically felt in the calf; however,
if the iliac arteries are also affected, it may be felt in the thigh or buttock.[!!]

Coronary Artery Disease:

An inadequate supply of blood and oxygen to a portion of the myocardium is the hallmark of coronary artery disease, also
known as ischemic heart disease. This frequently happens when the heart's oxygen supply and demand are out of balance.
Atherosclerosis affecting one or more epicardial coronary arteries is the main cause of myocardial ischemia. This condition
results in decreased blood flow and insufficient perfusion of the myocardium supplied by the artery. [12!

Insufficient oxygen-rich blood flow to the heart causes coronary artery disease symptoms. Typical symptoms include :
Chest Pain (Angina),

Shortness of Breath,

Fatigue [13]

Ischemic Stroke:

An ischemic stroke happens when the brain's blood supply is diminished or stopped, usually as a result of blood artery
narrowing or blockage. Brain tissue is deprived of vital oxygen and nutrients as a result of this disruption.!'¥]

Clinical Features:

Speaking difficulties, lightheadedness, problems with balance, severe headache, abrupt disorientation, Double vision and
weakness or numbness on one side of the body are examples of visual issues.[']

2. METHODOLOGY:

The research study will be carried out in the Department of Internal Medicine, at Gleneagles Aware Hospital,
Bairamalguda, Saroornagar, Hyderabad, Telangana state.

Study duration: The proposed duration for this study is six months.

Sample design: Observational study.

Sample size: This study includes 100 patients.

Ethical statement: Only with the hospital ethics committee’s approval can the study be carried out.
Tools: Ward rounds, Lab investigation reports, Patient medication, Patient case reports.
Statistical tool: Categorical variables analysed using SPSS and Chi-square method.
Study criteria:

* Inclusion criteria:

o Age between 20 —80 Both Genders (Male and female)

0 Comorbid Condition

o In-patient's department

* Exclusion criteria:

o Surgery

o HIV

0o OPD

o Pregnancy Data collection: Patient laboratory records will be the source of all pertinent and essential data.

3. RESULTS
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Table 1: Distribution of subjects based on macrovascular complication:

S. No Macrovascular Complication Number of Subjects P Value
1 Coronary Artery Disease 39

2 Peripheral Artery Disease 2 <0.05

3 Stroke 29

Figure 1: Bar graph representation of distribution of subjects based on macrovascular complications distribution.
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In the study population, 39 patients suffered from CAD, and 2 patients suffered from PAD, 29 patients suffered from

stroke.
Table 2: Distribution of subjects based on microvascular complication:
S. No Microvascular Complication Number of Subjects P Value
1 Diabetic Retinopathy 1
. <0.05
2 Diabetic Neuropathy 4
3 Diabetic Nephropathy 25

Figure 2: Scatter graph representation of distribution of subjects based on microvascular complications
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patients suffered from diabetic nephropathy.

Table 3: Distribution of age groups in macrovascular & microvascular complication

S. No Age Macrovascular Microvascular
1. 20-30 1 0

2. 31-40 1 0

3. 41-50 5 6

4. 51-60 23 7

5. 61-70 24 12

6. 71-80 16 5

Figure 3: clustered bar graph representation age groups of subjects based on macrovascular and microvascular
complications.
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In the study population, the age group of 61-70 (24) in macrovascular and 12 in microvascular were found to be the most.

4. DISCUSSION

In the previous research that was done in 130 subjects (28 patients) had suffered from diabetic neuropathy.['®! In the current
study, out of 100 subjects (4 patients) had suffered from diabetic neuropathy.

In the preceding study, that prevalence of DM associated stroke or CVD decreased, in contrast prevalence of DM with
PVD shows increased.l'” In the current study prevalence of DM associated with stroke or CVD increased. In contrast,
prevalence of DM with PVD decreased.

In the earlier study carried out 55.35% had hypertension comorbidity in microvascular complications diagnosed within 12
months.["¥ In current study carried, 52% had hypertension comorbidity in microvascular complications diagnosed within 6
months.

In earlier study carried out 626 patients of diabetic nephropathy, out of 626, 294 male patients and 332 female patients, in
age group between 29 to 100 years.['”] In the current study, out of 100 patients, 25 had diabetic nephropathy. Out of 25, 17
are male and 8 are female in age group between 20-80 years.

In the preceding study carried out, in 174 subjects 107 males, 67 females. 68 patients had CKD,

144 patients had retinopathy, 150 patients had PAD, 81 patients had CAD.?% In current study, in 100 subjects, 65 males,
35 females, 15 patients had CKD, 1 patient had retinopathy, 2 patients had PAD, and 39 patients had CAD.

In the earlier study carried out, in 4067 patients in which 1176 had retinopathy, 1323 patients had nephropathy,
1225patients had neuropathy, 780 had CAD, 735 patients had PAD.2!1 In the current study 1 patient had retinopathy, 25
patients had nephropathy, 4 patients had neuropathy, 39 patients had CAD, and 2 patients had PAD.

In the earlier study carried 72% of subjects experienced at least one complication. Out of 100% among them 19% had

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s pg. 986



T. Shwetha, B.Sri vidya, B. Deekshitha, T. Srihari, Amatul Ali Sameera, Nazia Lateef Amrohi

microvascular complications and 10% had macrovascular complications. In 19% of microvascular complications 28% had
neuropathy, 20% had nephropathy, 6.5% had retinopathy. In 19% of microvascular complications 18% had PAD, 5% had
stroke, 3% had CAD.? In current study carried, 100% of subjects experienced at least one complication among then 30%
had microvascular and 70% had macrovascular. In 30% of microvascular, 1% had retinopathy, 4% had neuropathy, 25%
had nephropathy. In 70% of macrovascular, 2% had PAD, 29% had stroke, 39% had CAD.

In the earlier study carried out, it was found that 4.3% of the individuals belonging to the age group of 40 years and older
with peripheral artery disease.[>>) Whereas in the current study conducted, it was observed that the age group between 60-
70 years 20% had peripheral artery disease.

In the earlier study carried out, it was found that individuals having 32.3% of neuropathy in 8757 patients.l>*! In the current
study 4% of the study population had diabetic neuropathy in 100 patients.

5. CONCLUSION
In the study, the age-group between 20-30(1),31-40 (1), 41-50 (11), 51-60 (30), 61-70 (36),71-80 (21). So, the age group
between 61-70 (36) was found to have both macrovascular and microvascular complications the most.

In the study population out of 100 subjects 65 patients were found to be male and 35 were found to be female. 70 patients
were found to have macrovascular complications, while 30 patients had microvascular complications. Hence
macrovascular complications were found to be most.

In the study population, 39 patients had coronary artery disease (CAD), 2 patients had peripheral artery disease (PAD), and
29 patients experienced a stroke. Hence CAD found to be more.

In the study population, 1 patient had diabetic retinopathy, 4 patients had diabetic neuropathy, and 24 patients had diabetic
nephropathy. Hence diabetic nephropathy is found to be more.

In the study population, 95 patients had diabetes mellitus,52 patients had hypertension,7 patients had urinary tract
infection,7 patients had anemia,7 patients had thyroid, and 20 patients had lv dysfunction. Hence diabetic mellitus was
found to be more.

In the study population, the age group of macrovascular between 20-30 (1), 32-40 (1), 41-50 (5), 51-60 (23), 61-70 (24),
71-80 (16). The age group of microvascular between 41-50 (6), 51-60 (7), 61-70 (12), 71-80 (5). So, the age group of 61-
70 years had the highest number of cases, with 24 patients experiencing macrovascular complications and 12 patients
experiencing microvascular complications.

In the study population, 45 males and 25 females had macrovascular complications, while 20 males and 10 females had
microvascular complications. So, the macrovascular complications in both male and female found to be more.In the study
of macrovascular, 2 patients had obesity, 52 patients had hypertension, 95 patients had diabetes, and 1 patient had
hyperlipidemia. So, the diabetes mellitus was found to be more. In the microvascular, 25 patients had nephropathy,2
patients with obesity, 1patient had dyslipidemia and 52 patients had hypertension. So, the hypertension found to be more.In
the study population, 20 patients had ischemic stroke, while 9 patients had hemorrhagic stroke. So, the ischemic stroke
found to be more.
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