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Introduction

Gliclazide (trade name in Australia “Diamicron”, amoung others) is a second
generation sulfonylurea, antidiabetic agent.

Sulfonylureas are insulin secretagogues.

They are used as a second line alternative to metformin when this agent cannot be taken,
or they may be used in combination with metformin if diet, exercise and metformin alone
do not control blood glucose levels adequately.

Hypoglycaemia is the most serious potential adverse affect of the sulfonylureas as a
class. Severe hypoglycaemia, which may be prolonged and potentially lethal, can be
induced by all sulphonylureas.

See also separate document on Sulfonylurea overdose (in Toxicology folder).

History

The sulfonylureas were discovered during the Second World War, by the French chemist
Marcel Janbon and his co-workers.

They were studying the sulfonamide antibiotics as a treatment for typhoid. One
derivative, a sulfonylurea was found to cause bizarre behavior in the animals they were
experimenting on. It was discovered that the animals had become profoundly
hypoglycemic.

Janbon then convinced a medical colleague, Auguste Loubatieres, to try the new agent as
a treatment for his diabetic patients, to some good effect. Loubatieres, and others, later
established that the sulfonylureas stimulated the beta cells of the pancreas cells to release
insulin.

Classification

There are currently 6 classes of oral hypoglycemic agents available in Australia:

The two principle classes are:

1. The Biguanides:



These agents act by reducing hepatic glucose production (i.e. gluconeogenesis)
and increasing the peripheral utilization of glucose.

Examples include:
° Metformin
The Sulphonylureas:

These agents act by increasing pancreatic insulin secretion and also possibly by
enhancing peripheral sensitivity to insulin:

Examples include:
First generation:
° Tolbutamide (no longer used)

Second generation, (more potent, lower doses):

° Glibenclamide
° Gliclazide
° Glipizide

Third generation:

° Glimepiride

Other newer agents with less clinical experience include:

3.

Incretin-based therapies:

Dipeptidyl peptidase - 4 inhibitors (i.e. DPP - 4 inhibitors or “gliptins”):
These agent increases the concentrations of incretin hormones (GLP-1 and GIP)
that are produced in the gut following ingestion of food; GLP-1 stimulates insulin
release, and reduces glucagon secretion.

Examples include:

° Alogliptin

° Linagliptin

° Saxagliptin



° Sitagliptin
° Vildagliptin
Glucagon-like peptide-1 (GLP-1) receptor agonists:

These agents are synthetic analogues of GLP-1; they increase insulin secretion
and reduce glucagon secretion and also cause a small reduction in appetite.

Examples include:

° Exenatide
° Liraglutide
4, Glucosidase inhibitors:

These agents reduce the breakdown of complex carbohydrate in the gut, thereby
reducing absorption of carbohydrate and hence insulin requirements

Examples include:
° Acarbose.
5. Thiazolidinediones:
These agents reduce peripheral insulin resistance and hence insulin requirements

Examples include:

° Pioglitazone
° Rosiglitazone
6. Sodium-glucose co-transporter 2 (or SGLT2) inhibitors (or “Gliflozins”):

These agents reduce glucose reabsorption in the kidneys.
Examples include:
° Dapagliflozin
° Empagliflozin
Preparations

Gliclazide tablets as:



Standard release:
) 80 mg.
Controlled release:

o 30 mg, 60 mg.

Note that 30 mg of the controlled release product is equivalent to 80 mg of the

conventional tablet. 2

Mechanism of Action

The sulfonylureas act by:

1. Increasing pancreatic insulin secretion (i.e an insulin “secretagogue” action)

) This effect is dependent upon functioning beta cells. It improves the
sensitivity of beta cells to physiological glucose stimulus.

2. Possibly enhanced peripheral sensitivity to insulin.

Pharmacodynamics

Onset of action is around 1-2 hours.

Duration of action is around 12 - 24 hours.

Pharmacokinetics

Absorption:

° Gliclazide is administered orally.

Peak serum concentrations are reached within 4 - 6 hours.

Distribution

° Gliclazide is distributed throughout the extracellular fluid.

° Penetration into the central nervous system is negligible.

° Gliclazide crosses the placental barrier

° The apparent volume of distribution of gliclazide (20 - 40 % expressed as a

percentage bodyweight) is low probably reflecting the high degree of protein

binding



) Protein binding ranges from 85 - 99 %.

Metabolism and excretion:

) There is little information available on the metabolism of gliclazide. The liver is
the probable site of metabolism.

° Half-life ranges from 8 - 12 hours
Indications

The sulfonylureas as a class are indicated for Type Il diabetes mellitus in the following
situations:

1. As a second line to alternative to metformin when this agent cannot be taken

2. In combination with metformin if diet, exercise and metformin alone do not
control blood glucose levels adequately.

Combining a drug that increases insulin secretion (such as a sulfonylurea) with one that
improves insulin action (such as metformin) is therapeutically worthwhile; however, the
use of two different sulfonylureas together is not a logical therapeutic approach since they
compete with each other for the same beta cell receptor, and so this approach is not
recommended.

Substitution with, or addition of, another sulfonylurea does not usually improve glucose
control; instead, consider combined treatment with other antidiabetic drugs or insulin,
monotherapy with insulin or triple therapy with metformin and insulin.

Contra-indications/precautions

These include:
1. Known hypersensitivity or allergy to gliclazide.

2. Insulin dependent diabetes (type 1 or juvenile onset diabetes) or in those with
diabetes complicated by ketosis (contraindicated).

3. Treatment of diabetic ketoacidosis (contraindicated)
4. Significant renal impairment:
° Dosage reduction may be required in severe impairment because of

increased risk of hypoglycaemia; (glipizide or gliclazide the preferred
agents in patients with renal impairment).

5. Severe hepatic dysfunction:



° There is an increased risk of hypoglycaemia

6. Elderly patients are particularly susceptible to the hypoglycaemic action of the
sulfonylureas

7. Risk factors for hypoglycaemia:

These may include:

° Alcohol
° Other hypoglycemic agents in general
° Intense or prolonged exercise
° Deficient caloric intake
) Severe endocrine disorders such as adrenal or pituitary insufficiency.
8. Acute significant illness in general (e.g. MI, coma, infection, trauma) - monitor

blood glucose and urine ketones; substitute insulin treatment if glycaemic control
is inadequate.

Pregnancy

Gliclazide is a category C class drug with respect to pregnancy.

Category C drugs are those drugs which owing to their pharmacological effects, have
caused or may be suspected of causing harmful effects on the human fetus or neonate
without causing malformations. These effects may be reversible. Specialised texts should
be consulted for further details.

There is limited information available describing the use of gliclazide during pregnancy.
Two case reports of inadvertent exposure to gliclazide have reported normal pregnancy
and healthy neonatal outcomes.

However, oral hypoglycemic agents used during pregnancy may be associated with
adverse maternal and neonatal outcomes such as preeclampsia and neonatal
hypoglycaemia.

Dietary modification and insulin therapies are preferred during pregnancy. Follow-up and

monitoring of both maternal and fetal wellbeing by a multidisciplinary team is
recommended to ensure good glycaemic control and satisfactory fetal growth.

Breast feeding

Not recommended, insufficient data.



Reports describing the use of gliclazide during breastfeeding have not been located.
Women who choose to breastfeed their healthy full-term infant while using gliclazide
should observe the infant for signs of hypoglycaemia.

Adverse Effects

Adverse effects of the sulphonylureas as a class include:
These include:
1. Hypoglycemia:

° This is the most serious potential adverse affect of the sulfonylureas as a
class.

Severe hypoglycaemia, which may be prolonged and potentially lethal,
can be induced by all sulphonylureas.

° The risk of hypoglycaemia is highest with sulfonylureas with long half-
lives and renally excreted active metabolites, such as glibenclamide.

) Elderly patients are particularly susceptible to the hypoglycaemic action of
the sulfonylureas

2. Weight gain
3. GIT Upset
4. Allergic reactions
° Including dermatological hypersensitivity reactions.
Uncommonly:
5. Blood dyscrasias
6. Elevated liver enzymes.
Dosing ?
Start with low doses and increase slowly until control achieved.
Take with food to minimise risk of low hypoglycaemia.
Usual dosing for adult and children >12 years is:

Standard release preparations:



) 40 - 320 mg daily in 1 or 2 doses (up to 160 mg as single dose).
Start with 20 mg once daily if 12 - 18 years.

For controlled release formulations:

Swallow whole, do not chew or crush controlled release tablets.

° Initially 30 mg once daily.

Increase the dose, according to response, by 30 mg once daily at not less than 2
week intervals

Maximum daily dosage for controlled release preparations is 120 mg.
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