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ABSTRACT

Diabetes complications are wide ranging and due at least in part to chronic elevation of blood glucose levels, which
leads to damage of blood vessels. According to international Diabetes Federation, about 415 million people are
suffering from diabetes worldwide. This number is expected to exceed 640 million by the year 2040. The
complications that are specific to diabetes include retinopathy, nephropathy, and neuropathy. Patients with all
forms of diabetes of sufficient duration, including insulin-dependent diabetes mellitus (IDDM) and non-insulin-
dependent diabetes mellitus (NIDDM), are vulnerable to these complications, which cause serious morbidity.
Adults with diabetes have an annual mortality of about 5.4% (double the rate for non-diabetic adults), and their life
expectancy is decreased on average by 5-10 years. Although the increased death rate is mainly due to
cardiovascular disease, deaths from non-cardiovascular causes are also increased. Cost of treatment has also been a
burden on the patient living with diabetes and also for counties especially the developing ones. In conclusion,
ensuring that blood glucose concentration is normal, regular checkup and cessation smoking can help control
diabetes complications.
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INTRODUCTION

Diabetes mellitus (DM) is described as a metabolic
disorder characterized by hyperglycemia that occurs as a
consequence of defects in insulin secretion, insulin
action or both.™ These deficiencies lead to increase in
the blood glucose concentrations which in turn damage
many of the body’s system such as blood vessels and
nerves.!”l According to international Diabetes Federation,
about 415 million people are suffering from diabetes
worldwide. This number is expected to exceed 640
million by the year 2040. In India, 69.2 million are living
with diabetes and expected to cross 123.5 million by
2040.®) Complications of DM account for increased
morbidity, disability, mortality and represent a threat for
economies of all countries, especially the developing
ones.! It is estimated that half of patients with diabetes
are unaware of their disease and thus more prone to
developing diabetic complications.®!The aim of this
review is to educate patients living with or unaware of
their disease on the common complications and how to
control or avoid it.

Complications of diabetes

Diabetes complications are wide ranging and due at least
in part to chronic elevation of blood glucose levels,
which leads to damage of blood vessels. (Figure ).
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Fig I: Schematic overview of the major areas contributing to diabetic complications.

Complications of diabetes are results from poorly control of the concentration of blood sugar or may results from a
person living with diabetes for more than 10 years. These complications can be distinguished into two forms (Figure

1))

Types of complications

Acute Complications of Diabetes

Long Term Complications of diabetes

Fig Il: Types of Diabetes Complication.

The acute complications can further divide into 3 major
subdivisions which is related to short-term imbalance in
blood sugar levels.

a) Hypoglycemia (abnormally low blood glucose):
Hypoglycemia is defined by both the American Diabetes
Association and European Association for the study of
diabetes is when blood glucose level is <70mg/dl.[!
Hypoglycemia is a condition characterized by an
abnormally low level of blood glucose and has
significant clinical consequences if left untreated. This
complication may occur at any time of the day or night.
It often occurs before meals, especially if meals are
delayed or snacks are omitted. However, this level is
neither an indication for treatment nor necessitates the
presence of symptoms but may suggest a trend toward
low sugars and warrant further explanation.”? Decrease
in the blood glucose levels or it’s tissue utilization that

results in demonstrable signs or symptoms. Causes of
hypoglycaemia are varied but in diabetic patients, it most
often introgenic. There are various important causes of
hypoglycaemia are diabetic treatment changes,
medication changes or overdoses, infections, dietary
changes, changes in activity levels. There are other
known causes like GI surgery, hepatic disease, starvation
and others.’® In mild hypoglycaemia as the blood glucose
level falls, the sympathetic nervous system is stimulated
resulting in a surge of epinephrine and norepinephrine.
This causes symptoms such as sweating, tremors,
tachycardia, palpitation, nervousness, and hunger."
Hypoglycaemia can also affect the central nervous
system which leads to signs like inability to concentrate,
headache, slurred speech, lightheadness, emotional
changes.™™ The CNS can be impaired to the extent that
the diabetic patient may require assistance in navigating
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such as disoriented behaviors, seizures,
arousing from sleep or loss of consciousness.™!

difficulty

Control: Diabetic patient experiencing hypoglycaemia
should take in 15g of fast-acting concentrated source of
carbohydrate such as 3 or 4 commercially prepared
glucose tablets. The diabetic patient can also go for 4 to
6 oz of fruit juice or regular soda or 6 to 10 life savers or
other hand candies and 2 to 3 teaspoons of sugar or
honey. Unconscious patients can go for injection of
glucagon 1mg subcutaneous or intramuscularly. b)
Diabetic  ketoacidosis (DKA) c¢) Hyperglycemia
hyperosmolar non ketotic coma or hyperglycemia
hyperosmolar syndrome (HHNS). Long-term
complications happens when a person live longer with
diabetes. The long-term complications are seen in both
type 1 and type 2 diabetes but usually do not occur
within 5 to 10 years of diagnosis.'? Diabetes
complications can further be divided into 2 categories
based on the blood vessels affected. a) Microvascular
(due to damage to small blood wvessels). b)
Macrovascular (due to damage to larger blood
vessels).™® Several landmark studies such as the United
Kingdom Prospective Diabetes Study (UKPDS) have
demonstrated that strict glycemic control does limit
microvascular while attempts to improve macrovascular
outcomes through glucose-lowering interventions still
remain shrouded with controversy.!**

Microvascular Complications

Patient with DM and associated Microvascular
complications appear particularly at higher risk of
accelerated atherosclerosis which ultimately culminates
in cerobrovascular and cardiovascular events and
premature death.!™

Diabetic Retinopathy

Diabetic retinopathy occurs due to the damage to the
blood vessels of the retina in diabetic patients. This
complication can be seen in either type 1 or type 2
diabetes as long as there is history of uncontrolled high
blood sugar levels.** Diabetic retinopathy are of 2 types
a) Nonproliferative diabetic retinopathy (NPDR) also
known as background retinopathy. Nonproliferative
because the eyes do not make new blood vessels during
the early stages of diabetic retinopathy. b) Proliferative
diabetic retinopathy (PDR) also known as advanced
retinopathy is the stage of retinopathy in which new
blood vessels begin to grow within the retina. Diabetic
retinopathy also recently was seen in approximately 10%
of people with insulin resistance (prediabetes) and was
associated with the presence of hypertension and a
higher body mass index.'”! Diabetic patient do not
experience any symptoms until damage occurs inside the
eye. Assuming symptoms do occur, the patient may
experience floaters or dark spots, difficulty seeing at
night, blurred vision, loss of vision and difficulty in
distinguishing colors.™® The risk of developing diabetic
retinopathy in diabetic patients have been found to be

related to both severities of hyperglycemia and presence
of hypertension.**!

Control: Good metabolic control can delay the onset and
progression of diabetic retinopathy. Regular checkup for
any slight changes in vision is necessary to prevent
future major damages and blindness.”™ Control of
hypertension, blood glucose concentration and cessation
of smoking can help prevent diabetic retinopathy."

Diabetic Nephropathy

Diabetic nephropathy affects your kidney’s ability to do
their usual work of removing waste products and extra
fluid from your body.?? It is defined by proteinuria >
500 mg in 24 hours in the setting of diabetes, but this is
preceded by lower degrees of proteinuria, or
“microalbuminuria.” Microalbuminuria is defined as
albumin excretion of 30-299 mg/24 hours.”®! This
complication involves both peripheral and autonomic
nerves, affecting almost half of diabetic population.?!
The first manifestation of DN is typically
microalbuminuria, which progresses to overt albuminuria
(i.e., increased albumin levels in the urine, indicating
more severe renal dysfunction) and eventually to renal
failure and is the leading cause of end-stage renal disease
(ESRD).

Diabetic nephropathy may not show any early stages
symptoms, but it only shows at the end stage like
worsening blood pressure control, protein in urine,
swelling of feet, ankles, hand eyes, increased need to
urinate, reduced need for insulin or diabetes medicines.
Patient at higher risks are those who smokes have high
blood cholesterol, uncontrolled hypertension and high
concentration of blood glucose.

Control: Evaluating autonomic nervous system function
at the time of diagnosed and annually thereafter.
Maintaining a healthy lifestyle and treating your diabetes
and high blood pressure. Healthy weight and cessation of
smoking have proven to prevent early diabetic
nephropathy.®”! At advanced stage patient may go for
dialysis or kidney transplant.?®!

Diabetic Neuropathy

A group of disease that affect all types of nerves
including peripheral (sensorimotor), autonomic and
special nerves.” Diabetic neuropathy is regarded as the
most common complication of diabetes which happens
due to hyperglycemia and decreased blood flow to
nerves by damaging small blood vessels.*” As with
other microvascular complications, risk of developing
diabetic neuropathy is proportional to both the magnitude
and duration of hyperglycemia, and some individuals
may possess genetic attributes that affect their
predisposition to developing such complications.®
These damages can lead to sensory loss, damage to
limbs and impotence in diabetic men.? The symptoms
depend on which nerves affected for example, numbness
in extremities, pain in extremities and impotence.
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Decreased sensation to feet can lead to patient not
recognizing cuts and developing foot infections (diabetic
foot ulcer).*!

Control: Ensure that blood glucose concentration is
normal or under control. Eat a balanced diet that includes
a variety of healthy foods especially vegetables, fruits
and grains.**! Regular exercise helps in lowering blood
sugar, improve blood flow and keeps your heart
healthy.F**!

Macrovascular complications

Macrovascular complications result from changes in the
medium to large blood vessels. These blood vessels wall
thicken, sclerose and become occluded by plague that
adheres to the vessel walls which eventually block blood
flow.*! Although the precise mechanism through which
diabetes increase the likelihood of atherosclerotic plaque
formation are not completely defined, the association
between the two is profound.®" !

Coronary artery disease

Coronary artery disease accounts for about 70% of death
in people living with diabetes (type 2 diabetes) compared
to people without diabetes who are controlling all the
traditional risk factors for coronary artery disease such as
age, obesity, tobacco use, dyslipidemia and
hypertension.”®® People living with diabetes have a 5-
fold-greater risk for first myocardial infarction (MI) and
a 2- fold-greater risk for a recurrent Ml than people who
had an MI but do not have diabetes.* People living with
diabetes (particularly type 2 diabetes) have many
traditional risk factors for coronary artery disease which
includes central obesity, dyslipidemia and
hypertension.*”

Cerebrovascular disease

Diabetes is believed to be an independent risk factor
across all ages for stroke. This risk is up to 2 to 4- fold
greater in diabetic patients compared to non-diabetic
patients which contributes to sudden and eventful death
from stroke.***] As in Coronary artery disease, the
presence  of  diabetes adversely affects the
cerobrovascular circulation by increasing the risk of
intracranial and extracranial atherosclerosis. People
living with diabetes have an increased incidence of
traditional risk factors for stroke such as hypertension,
dyslipidemia, heart failure and atrial fibrillation.[*”
Hyperglycemia and hyperinsulinemia appear to be a
significant factor for stroke.[*’!

Peripheral vascular disease

Peripheral vascular disease is characterized by occlusion
of the lower-extremity arteries, this causes intermittent
claudication and pain especially during exercise and
activity which further leads to functional impairment and
disability.* It is believed that people living with
diabetes are 15 times more likely to have lower-
extremities amputation compared to non-diabetic
people.”!  Hyperglycemia is believed to be an

independent risk for peripheral vascular disease. In
addition, hypertension, the use of tobacco, obesity,
elevated serum fibrinogen levels and physical inactivity
have also contributed to peripheral vascular disease.

Control of Macrovascular complications

Diabetic patient should ensure for regular checkup for
the above-mentioned risk factors. Maintenance of
healthy lifestyle and cessation of smoking can help
prolong these complications.[*”#8

CONCLUSION

Diabetes is associated with both microvascular and
macrovascular diseases affecting numerous organs,
including skeletal muscle, skin, heart, brain, kidneys and
eyes. Common risk factors for vascular disease in
diabetes include hyperglycemia, insulin resistance,
dyslipidemia, hypertension, tobacco use, and obesity.
The opportunities for effective physical therapy
interventions (such as exercise), regular checkup, healthy
lifestyle are significant.
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