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Definition 

Diabetes Mellitus is a clinical 
syndrome characterized by an 
increase in plasma blood 
glucose (Hyperglycemia)



Epidemiology



• The number of people with diabetes rose from 108 million in 
1980 to 422 million in 2014. Prevalence has been rising more 
rapidly in low- and middle-income countries than in high-
income countries.

• Diabetes is a major cause of blindness, kidney failure, heart 
attacks, stroke and lower limb amputation.

• Between 2000 and 2019, there was a 3% increase in diabetes 
mortality rates by age.

• In 2019, diabetes and kidney disease due to diabetes caused an 
estimated 2 million deaths.



Glucose metabolism













Type 1 diabetes

• T-cell mediated autoimmune disease

• Genetic susceptibility (complex and multifactorial) + environmental 
trigger  B-cell autoimmunity (progressive process; months to years)

• Marked hyperglycemia; when 80-90% of B-cells are destructed

• Stages of type 1 diabetes



• Auto-antibodies are present in around 80 %

• Presence of antibodies can predict disease risk

• Associated with other autoimmune diseases: 

Celiac disease, thyroid disease, Addison’s disease, 

Vitiligo, and pernicious anemia



Type 1 in adults; LADA

• More common in children (5-7) years but can happen at any age

• Half of the cases develop in adults

• More insidious onset in adults

• LADA; the presence of islet autoantibodies in high titer (anti-
GAD), without rapid progression to insulin therapy

• LADA patients often present and are managed initially as type 2 
but with rapid progression to insulin







Type 2 diabetes

• Insulin resistance and/or relative insulin deficiency

• Increased insulin resistance increased insulin secretion

• In susceptible individuals B-cells fail to sustain this response slow  
development of insulin deficiency

• Reduced insulin sensitivity:

1. Obesity Adipocytes: release FFA and Adipkines insulin resistance

2. Decreased physical activity



• Loss of 50% of B-cell function at time of diagnosis

• Deposition of amyloid in the islets

• FFA and hyperglycemia are toxic to the B-cells

• Genetic predisposition is more evident; polygenic (> 70 genes or gene 
regions; mainly affect B-cell function or cell regulation and turnover)

• Concordance in monozygotic twins can approach 100%

• Ethnic variations (high risk ethnicities)

• Ketosis prone diabetes  (Flatbush syndrome)





Metabolic syndrome; insulin resistance syndrome

• Elevated BP or hypertension

• Hyperglycemia or diabetes

• Hypertriglyceridemia

• Low HDL

• Increased waist circumference

• PCOS

• NAFLD

• Hyperuricemia



Risk factors of diabetes



Other forms of 
diabetes

• Genetic disorders

1. Monogenic diabetes

2. Diabetes as part of a syndrome

• Endocrinopathies

• Pancreatic diseases

• Medications



Monogenic 
diabetes

• MODY is defined as non-insulin-
requiring diabetes that develops 
under the age of 25 years in one 
family member

• AD inheritance

• Strong FH



Gestational diabetes

• Diabetes that occurs in the second half of pregnancy

• Diagnosis

• Whom to screen?

• Risk factor for future development of Type 2 diabetes

• HbA1c is not used for diagnosis

• Complications of gestational diabetes

• Treatment



Clinical presentation

Symptoms of 
hyperglycemia

Acute diabetes 
complications

Chronic complications 
(mainly in type 2 diabetes)

Nocturnal enuresis 







Diagnosis



Investigations

• Urine glucose

• Blood glucose

• Interstitial glucose

• Glycated hemoglobin

• Islet auto-antibodies

• C-peptide

• Urine and blood ketones

• Urine protein



Complications of diabetes

Acute 
Complications

Chronic 
complications



Acute complications

Hypoglycemia
Diabetic 

ketoacidosis 
(DKA)

Hyperosmolar 
hyperglycemia 

state (HHS)



Chronic complications









Management of diabetes

• Lifestyle modifications

• Pharmacotherapy:

1. Non-insulin agents

2. Insulin

• Islet cell transplantation

• Pancreatic transplantation

• Diabetes technologies





Management 
of diabetes:
Acute 
management

































Insulin
• Mainstay of treatment for type 1 diabetes

• Might be used for type 2 diabetes; initially or later on

• First extracted from the pancreas of a dog in 1921

• Porcine and bovine insulins

• Human insulins

• Insulin analogues







Insulin regimens

• Type 2 diabetes:

1. Basal insulin

2. Pre-mixed insulin

3. Basal bolus insulin

• Type 1 diabetes 

1. Basal bolus insulin

2. Subcutaneous insulin infusion pumps













Diabetes technologies

• CGM (continuous glucose monitoring):

1. isCGM (flash glucose monitoring)

2. rtCGM (continuous glucose monitoring)

• CSII (continuous subcutaneous insulin infusion)

1. Tethered pumps vs patch pumps

2. Open-loop vs closed-loop pumps
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