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Diabetes mellitus can be a primary or secondary
condition

95% of cases of DM are primary disorders of insulin
production

DM affects about 30 million people worldwide

Primary hormone involved is INSULIN, produced by the
Beta cells of the Pancreas.

Secondary DM is due to pancreatic disease e.g Chronic
Pancreatitis or hypersecretion of hormones which
counter act insulin. (Corticosteroids in patients with
Cushing’s disease and Growth hormone in patients with
Acromegaly.)
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Itis an autoimmune disorder causing ANTIBODY
MEDIATED destruction of the Beta cells of the
Pancreas.

It has a childhood or adolescent onset.
Usually affects thin people.

Patients of European extraction are most commonly
affected.

90% of cases exhibit the antigenic markers HLA-DR3 or
HLA-DRA4.

Females = Males in the number of cases.
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A chronic multisystem disease of an
abnormal metabolic state, characterised

by hyperglycaemia due to inadequate
insulin action/production.

* There are two types of Diabetes mellitus:

— Insulin Dependent Diabetes
Mellitus (IDDM) or Juvenile onset DM

— Non-Insulin Dependent
Diabetes Mellitus (NIDDM) or late onset

It has an acute/subacute onset.

Ketoacidosis is common (see notes).

Patients always require INSULIN therapy because
insulin levels are absent or very low.

Peak age of onset 10-13 years old.

The incidence in Europe has doubled over the past 20-
30 years.

Type | Diabetes mellitus is not totally genetic but the
incidence is increased if:

Identical twin has DM

Parent has DM  (Diabetic father 1 in 20-40 chance)
(Diabetic mother 1 in 40-80 chance)

Sibling has DM 1 in 20 chance
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Genetic Predisposition
|
Initiating Event (Environmental, Viral ?7?)

Immune Activation

Progressive Beta Cell Loss*

Abnormalities of Insulin Secretion*
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* Acute Presentation
* Young people often present with a 2-4 week history of a
TRIAD of symptoms:
due to osmotic diuresis that occurs when
blood glucose levels exceed the renal threshold.
due to resulting fluid and electrolyte loss
due to fluid loss and increased
breakdown of fat & muscle tissue due to insulin
deficiency
« Fatigue may also be a common feature

Increased Glucose Increased Ketones

Hyperglycaemia Acidosis
Glucosuria |

Osmotic Diuresis Vomiting

|
Fluid & Electrolyte Depletion
|

Renal Hypoperfusion

Impaired excretion of Ketones & Hydrogen lons

Second Trigger (Environment, Virus ???)*

Clinical Onset*

Remission (Partial recovery of Beta cell function)

|
Loss of Insulin Secretion
* The period of time between the initial Beta cell
destruction and the onset of clinical symptoms
may be months or years.
This time period is called the DIABETES
PRODROME.

Ketoacidosis may be the presenting feature if
the early signs are not recognised and treated.

Uncontrolled catabolism associated with insulin
deficiency.

Insulin deficiency is a pre-condition to cause
Ketoacidosis, however this is not the sole cause.
Other simultaneous causations include:

excessive hormonal antagonists to insulin
fluid depletion

Hepatic glucose production increases but peripheral uptake is
reduced
Increased glucose levels causes

OSMOTIC DIURESIS

|
LOSS OF FLUIDS & ELECTROLYTES AND DEHYDRATION
|

PLASMA OSMOLARITY INCREASES & RENAL PERFUSION
DECREASES

Simultaneously, rapid LIPOLYSIS causes an increase in circulating
FATTY ACIDS this is converted to ACETYL CO-ENZYME A in the
liver. Mitochondria converts the Acetyl Co-enzyme A into KETONE
BODIES.

6/4/2010



Increased Ketone Bodies causes
METABOLIC ACIDOSIS

Excess Ketones

Nausea/Vomiting

Fluid Loss & Excreted in Urine

Excreted in Breath
Electrolyte Loss

Elevated blood glucose levels -
Hyperglycamia

Elevated blood Ketone levels -
Ketonaemia

Elevated urine Ketone levels - Ketonuria

Hypotension

Coma

Cerebral Oedema
Hypothermia

Stasis Pneumonia
Deep Vein Thrombosis

UNTREATED, KETOACIDOSIS IS FATAL
Symptoms of Ketoacidosis
Prostration

Hyperventilation

Ketone Breath

Nausea

Vomiting

Abdominal Pain

Confusion

Stupor

5% of patients present in a coma
Marked dehydration
Hypothermia

Replace fluids

Replace electrolytes

Restore normal acid-base balance —
usually achieved by the kidneys once the
fluid volume is normal. Occasionally if
blood pH is below 7, then isotonic
bicarbonate solution is given.
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