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       الصيدلة السريرية/النظري/المرحلة الرابعة      

                 DIABETUS MELLITUS                                       م.م. مهند ياسر الرديف

• Diabetes mellitus is the most common of the endocrine disorders. 

• It is a chronic condition, characterized by hyperglycemia and due to impaired 

insulin secretion with or without insulin resistance.  

• Diabetes mellitus may be classified according to etiology, by far the most common 

types being type 1 and type 2 diabetes. 

 

ETIOLOGY 

• Both genetic and environmental factors are relevant in the development of type 1 

diabetes, but the exact relationship between the two is still unknown. There is a 

strong immunological component to type 1 and a clear association with many organ-

specific autoimmune diseases. Circulating islet cell antibodies (ICAs) are present in 

more than 70% of those with type 1 at the time of diagnosis. Family studies have 

shown that the appearance of ICAs often precedes the onset of clinical diabetes by as 

much as 3 years. 

• Type 2 diabetes also has a strong genetic predisposition. If a parent has type 2, the 

risk of a child eventually developing type 2 is 5–10% compared with 1–2% for type 

1. 

• Type 2 diabetes occurs because of the progressive development of insulin resistance 

and β-cell dysfunction, the latter leading to an inability of the pancreas to produce 

enough insulin to overcome the insulin resistance.  
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• About 85% of people with type 2 diabetes are obese. This highlights the clear 

association between type 2 and obesity, with obesity causing insulin resistance. In 

particular, central obesity, where adipose tissue is deposited intra-abdominally rather 

than subcutaneously, is associated with the highest risk. 

CLINICAL MANIFESTATIONS 

• The symptoms of both type 1 and type 2 diabetes are similar, but they usually vary 

in intensity. The symptoms are related to the osmotic effects of glucose and the 

abnormalities of energy partitioning.  

• Common symptoms include polyuria (increased urine production, particularly 

noticeable at night) and polydipsia (increased thirst). These are a consequence of 

osmotic diuresis secondary to hyperglycemia.  

• These symptoms are frequently accompanied by fatigue due to an inability to utilize 

glucose and marked weight loss because of the breakdown of body protein and fat as 

an alternative energy source to glucose.  

• Blurred vision caused by a change in lens refraction may also occur and patients 

should be advised that as glucose levels are normalized, vision normally improves 

and new spectacles should be avoided for the first 3 months of effective treatment of 

the hyperglycemia.  

• Patients may also experience a higher infection rate, especially Candida, and urinary 

tract infections due to increased urinary glucose levels. 

DIAGNOSIS 

1. Diabetes symptoms (i.e. polyuria, polydipsia and unexplained weight loss) plus: 

• a fasting serum glucose concentration ≥7.0 mmol/L 

• or serum glucose concentration ≥11.1 mmol/L 2 h after 75 g anhydrous glucose in 

an oral glucose tolerance test. 

2. With no symptoms, diagnosis should not be based on a single glucose 

determination but requires confirmatory serum venous determination. At least one 

additional glucose test result, on another day with the value in the diabetic range, is 

essential, either fasting or from the 2-h post-glucose load. If the fasting value is not 

diagnostic, the 2-h value should be used. 
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DIABETIC EMERGENCIES 

• Hypoglycemia and extreme hyperglycemia, causing diabetic ketoacidosis or 

hyperosmolar hyperglycemic state, constitute the three acute emergencies associated 

with diabetes. 

Hypoglycemia 

• Hypoglycemia can occur both with insulin treatment and in those taking some oral 

agents, especially the longer-acting sulphonylureas, for example, chlorpropamide and 

glibenclamide. 

• Definitions of hypoglycemia vary, and in particular, there is no WHO definition. 

However, symptoms caused by the release of counter-regulatory hormones 

predominantly adrenaline (epinephrine), noradrenaline (norepinephrine) and 

glucagon tend to occur when the venous serum glucose drops below 3.0 mmol/L in 

healthy individuals.  

• These symptoms are a normal physiological response to hypoglycemia and should 

alert the person to consume carbohydrates.  

• Individuals may not respond appropriately to hypoglycemia of this degree for 

several reasons, termed hypoglycemia unawareness.  

First, the relevance of the symptoms has not been explained to them.  

Second, the symptoms simply may not occur because of autonomic neuropathy. 

Third, the patient may have recurrent hypoglycemia as the autonomic symptoms may 

cease to occur.  

Finally, the individual may be hypoglycemia unaware because of alcohol 

intoxication. 
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Causes of hypoglycemia 

• The most common causes of hypoglycemia are either a decrease in carbohydrate 

consumption, excess carbohydrate utilization from unexpected exercise or increase in 

circulating insulin 

Treatment of hypoglycemia 

• If the patient is able to swallow safely without the risk of aspiration, then glucose 

should be taken orally. However, if unable to swallow or if there is a risk of 

aspiration because, for example, of a decreased level of consciousness, parenteral 

treatment should be given, either intravenous glucose or intramuscular glucagon. 

Diabetic ketoacidosis 

• Diabetic ketoacidosis is serious, and in developed countries, it has a mortality rate 

of 5–10%.  

• It occurs because absence of insulin causes extreme hyperglycemia.  

• At the same time, the normal restraining effect of insulin on lipolysis is removed. 

Non-esterified fatty acids are released into the circulation and taken up by the liver, 

which produces acetyl coenzyme A (acetyl CoA). The capacity of the tricarboxylic 

acid cycle to metabolize acetyl CoA is rapidly exceeded. Ketone bodies, acetoacetate 

and hydroxybutyrate are formed in increased amounts and released into the 

circulation. 

• Further, osmotic diuresis, caused by hyperglycemia, lowers serum volume, causing 

dizziness and weakness due to postural hypotension. Weakness is increased by 

potassium loss, caused by urinary excretion and vomiting due to stimulation of the 

vomiting center by ketones, and catabolism of muscle protein.  

• When insulin deficiency is severe and of acute onset, all of these symptoms are 

accelerated.  

• Ketoacidosis exacerbates the dehydration and hyperosmolarity by producing 

anorexia, nausea and vomiting. As serum osmolarity rises, impaired consciousness 

ensues with coma developing in approximately 10% of cases.  

• Metabolic acidosis causes stimulation of the medullary respiratory center, giving 

rise to Kussmaul respiration (deep and rapid breathing) in an attempt to correct the 

acidosis. The patient's breath may have the fruity odor of acetone (ketones) 

commonly described as smelling like pear drops or nail varnish remover.  

• Precipitating factors for diabetic ketoacidosis in type 1 disease are usually omission 

of insulin dose, acute infection, trauma or myocardial infarction. Although diabetic 

ketoacidosis is normally associated with type 1 diabetes, it may rarely occur in people 

with type 2. 
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Treatment of diabetic ketoacidosis 

• Treatment comprises fluid volume expansion (initially with 0.9% sodium chloride), 

correction of hyperglycemia and the presence of ketones (by infusion of insulin), 

prevention of hypokalemia, and identification and treatment of any associated 

infection. 

Hyperosmolar hyperglycemic state (HHS) 

• HHS is associated with type 2 disease and has a higher mortality rate (15%) than 

diabetic ketoacidosis. HHS usually occurs in middle-aged or elderly people, about 

25% of whom have previously undiagnosed type 2 diabetes. 

• In HHS, unlike diabetic ketoacidosis, there is no significant ketone production and 

therefore no severe acidosis. Hyperglycemia occurs gradually over a sustained period 

of time, leading to dehydration due to osmotic diuresis which, if severe, results in 

hyperosmolarity. Hyperosmolarity may increase blood viscosity and the risk of 

thromboembolism.  

• Factors precipitating HHS are infection, myocardial infarction, poor adherence with 

medication regimens or medicines which cause diuresis or impair glucose tolerance, 

for example, glucocorticoids. 

Diagnosis of HHS 

• The diagnostic features of HHS are hyperglycemia (often in the region of 55 

mmol/L, which is generally much higher than for diabetic ketoacidosis), dehydration 

and hyperosmolarity. 

• There may be a mild metabolic acidosis but without marked ketone production.  

• Conscious levels on presentation range from slight confusion to coma. 

Treatment of HHS 

• Treatment requires fluid replacement to stabilize blood pressure and improve 

circulation and urine output. Sodium chloride 0.9% or 0.45% (if serum sodium is 

greater than 150 mmol/L) is given and monitoring of blood pressure and 

cardiovascular status undertaken. Potassium may be added if required. Insulin 

treatment is started via intravenous infusion but is not aggressive, since fluid 

replacement also lowers serum glucose levels. 

LONG-TERM DIABETIC COMPLICATIONS 

• Hyperglycemia and hypertension are the two major modifiable risk factors that 

influence the development of diabetic complications.  

• Diabetic complications are frequently divided into macrovascular and microvascular 

complications. Macrovascular complications arise from damage to large blood 

vessels and microvascular complications occur from damage to smaller vessels. The 
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general etiology of macro- and microvascular complications is the same and results 

from atherosclerosis of the vessels, which may lead to occlusion.  

• The main aims of treatment are, first, to prevent the immediate symptoms 

associated with diabetes, for example, polyuria, polydipsia, etc., and second, to 

prevent development, or slow the progression of the long-term disease complications. 

Macrovascular disease 

The risk of macrovascular complications, including cardiovascular disease (coronary 

heart disease and stroke) and PVD, is 2–4 times higher for people with diabetes. 

Hypertension: Hypertension is twice as common amongst the diabetic population 

compared to the general population. It affects over 80% of those with type 2 diabetes. 

The treatment target ranges for people with diabetes are generally lower than for 

people without diabetes, as hypertension is associated with the development of 

macro- and microvascular complications.  

For people with type 2 diabetes, hypertension is a feature of the metabolic syndrome 

and is associated with insulin resistance. For those with type 1 disease, it is closely 

associated with renal disease. 

Peripheral vascular disease (PVD): affects the blood vessels outside the heart. In 

people with diabetes, it often affects the arteries of the legs and may give rise to 

intermittent claudication, a cramping pain experienced on walking, due to reversible 

muscle ischemia secondary to atherosclerosis. The iliac vessels can be affected, 

causing buttock pain and also erectile dysfunction. If PVD is present, the risk of 

cardiovascular disease increases. About 20% of people with PVD die from 

myocardial infarction within 2 years of symptom onset. 

PVD is also responsible for much of the morbidity associated with diabetic foot 

problems. 

Microvascular disease 

Microvascular complications include retinopathy, nephropathy and neuropathy. 

Retinopathy 

• Diabetic retinopathy is the leading cause of blindness in people under the age of 60 

in industrialized countries.  

• Tight glycemic control has been shown to prevent and delay the progression of 

retinopathy in patients with type 1 disease. Likewise, for patients with type 2 

diabetes, both tight glycemic control and tight blood pressure control reduce the risk 

of developing retinopathy.  

• When retinopathy is detected early, sight may be saved by laser photocoagulation. 

In advanced cases, surgery may be required. 
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Nephropathy 

• The presence of nephropathy is indicated by the detection of microalbuminuria 

(small amounts of albumin present in urine). If higher amounts of albumin are 

detected, this is termed proteinuria (or macroalbuminuria) and signifies more severe 

renal damage.  

• Tight control of both glycemic levels and blood pressure reduces the risk of 

developing nephropathy. Angiotensin converting enzyme (ACE) inhibitors and/or 

angiotensin receptor blockers (ARBs) are the treatments of choice, since both have 

been demonstrated to provide renal protective effects additional to their 

antihypertensive effects. ACE inhibitors and ARBs have been shown to delay the 

progression to proteinuria in patients with microalbuminuria. 

Peripheral neuropathy 

• Peripheral neuropathy is the progressive loss of peripheral nerve fibers resulting in 

nerve dysfunction. Diabetic neuropathies can lead to a wide variety of sensory, motor 

and autonomic symptoms. 

Macro- and microvascular disease combined 

Diabetic foot problems 

• Foot problems often develop as a result of a combination of specific problems 

associated with having diabetes, that is sensory and autonomic neuropathy, PVD and 

hyperglycemia. Poor foot care and poorly controlled diabetes are also contributory 

factors.  

• There are three main types of foot ulcers: neuropathic, ischemic and neuroischemic. 

• Neuropathic ulcers occur when peripheral neuropathy causes loss of pain sensation. 

The ulcers can be deep but are usually painless and are caused by trauma to the foot 

which is not noticed until after significant damage has occurred.  

• Ischemic ulcers result from PVD and poor blood supply causing a reduction in 

available nutrients and oxygen required for healing. Ischemic ulcers are painful and 

usually occur on the distal ends of the toes.  

• Most ulcers have elements of both neuropathy and ischemia and are termed 

neuroischemic. 

• Diabetic foot ulcers are prone to infection, the most common pathogens being 

staphylococci and streptococci. Wounds with an ischemic component are commonly 

infected with anaerobic organisms. 

TREATMENT 

• Treatment for people with diabetes includes advice on nutrition, physical activity, 

weight loss and smoking cessation if appropriate. Drug therapy is prescribed where 

necessary. 
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INSULIN THERAPY IN TYPE 1 DIABETES 

• All patients with type 1 diabetes require treatment with insulin in order to survive.  

• Exogenous insulin is used to mimic the normal physiological pattern of insulin 

secretion as closely as possible for each individual patient. However, a balance is 

required between tight glycemic control and hypoglycemia risk. 

Species of origin 

• Until the 1980s, insulin was obtained and purified from the pancreas of pigs and 

cows. Human sequence insulins have subsequently been developed using 

recombinant DNA technology and are now the most common insulins in use. 

Insulin preparations 

• The onset of action, peak effect and duration of action are determined by the insulin 

type and by the physical and chemical form of the insulin. 

Fast-acting insulins:  

• Conventional fast-acting insulins are soluble insulins (also known as neutral 

insulins). After subcutaneous injection, soluble insulin appears in the circulation 

within 10 min. The concentration rises to a peak after about 2 h and then declines 

over a further 4–8 h. This absorption curve can be contrasted with the physiological 

insulin concentration curve, where peak concentrations are reached 30–40 min after a 

meal and decline rapidly to 10–20% of peak levels after about 2 h.  
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• The fast-acting recombinant insulin analogues (insulin lispro, insulin aspart and 

insulin glulisine) are more rapidly absorbed than the non-analogue soluble insulins 

and have a shorter duration of action. The analogues therefore offer more flexibility. 

They are more convenient for some patients as they can be given immediately before 

a meal rather than the 30 min before recommended for human soluble insulin. 

Another benefit is a reduced risk of hypoglycemia because of the shorter duration of 

action. 

Intermediate-acting insulins:  

• Conventional intermediate acting insulins are insoluble, cloudy suspensions of 

insulin complexed with either protamine (also known as isophane or NPH insulin) or 

zinc (lente insulin). 

• Over time, insulin dissociates from the protamine, which gives the preparation its 

extended activity. The onset of action is usually 1–2 h with the peak effect being seen 

at 4–8 h. 

• There is considerable inter-patient variation in the duration of action, but it usually 

requires twice-daily administration to adequately cover a 24-h period.  

• Protamine insulin and soluble insulin do not interact when mixed together. 

Therefore, ready mixed (biphasic) preparations are available containing both 

isophane and soluble insulin. 

Long-acting insulins:  

• More recently, long-acting insulin analogues such as insulin glargine and insulin 

detemir have been developed using recombinant DNA technology. They both have a 

duration of action of about 24 h, a more predictable, flat profile of action with no 

pronounced peaks and less inter- and intra-subject dosing variability. 

• Insulin glargine differs from human insulin as two arginine molecules have been 

added to the B chain at the C-terminal end. This alters the isoelectric point from pH 

5.4 to 6.7. Also, the neutral amino acid glycine replaces the asparagine residue at 

position A21. The changes mean that insulin glargine remains soluble at a slightly 

acidic pH. The product is buffered at a pH of 4. Once it is injected into subcutaneous 

tissue, it forms a microprecipitate in the more neutral surrounding pH. This allows 

slow absorption from the injection site. 

• Insulin detemir has a long duration of action and is formulated at neutral pH. It 

differs from human insulin by omission of the amino acid threonine at position B30 

and the attachment of a fatty acid chain (myristic acid) to lysine at position B29. The 

modification allows the insulin molecule to reversibly bind to albumin, via the fatty 

acid chain, following absorption from subcutaneous injection. This reduces the 



 

10 
 

amount of free, active insulin detemir (bound insulin is inactive). The long duration 

of action is produced by dissociation of the insulin molecule from albumin. 

Insulin delivery 

• All the currently licensed insulin products are available only by injection.  

• The subcutaneous route is routinely used for maintenance therapy, as opposed to the 

intravenous route which is sometimes used in hospital. 

• Insulin can be injected subcutaneously into the outer aspect of the thigh, abdominal 

wall, buttocks or upper arm.  

• Intravenous insulin is commonly delivered as either a continuous insulin infusion at 

a variable rate or an infusion made with a fixed amount of insulin, with glucose and 

potassium in the same bag. The former is also commonly referred to as a ‘sliding 

scale’ insulin regimen, in which the rate of infusion is adjusted according to frequent 

blood glucose readings, usually hourly. It is administered with a co-infusion of 

glucose (with potassium, unless patient is hyperkalemic). 

• The latter type of insulin infusion is known as GKI (glucose, potassium, insulin), 

GIK or the Alberti regimen. Intravenous insulin regimens are not routinely 

recommended for patients who are eating and drinking. 

Insulin regimens 

• Standard insulin regimens for managing type 1 disease vary between two to five 

injections daily 

Mealtime plus basal regimens:  

• The best control for type 1 diabetes may be attained using a mealtime plus basal 

regimen, also referred to as a basal-bolus regimen. This mimics normal physiological 

insulin release more closely than other regimens. 

• A mealtime plus basal regimen requires mealtime injections of insulin with a fast-

acting preparation, preferably with an analogue, plus one or two injections of a basal 

(intermediate or long-acting) insulin. This may require up to five injections a day. 

• These regimens offer the most flexibility of dosing and eating habits, and often 

better blood glucose control.  

• The disadvantage of mealtime plus basal regimens is that they require multiple 

injections, unless a pump is in situ, and require regular blood glucose monitoring and 

the ability of the patient to match insulin doses according to carbohydrate intake, 

exercise levels and prevailing glucose levels. For some people, this is either too 

difficult or unsuitable. 
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Twice-daily regimens:  

• The simplest and most effective twice-daily regimens use premixed insulin, 

comprising a short- or rapid-acting plus an intermediate-acting insulin.  

• The regular human insulin mixes should be given 30 min before breakfast and 30 

min before the evening meal, whereas analogue mixes may be given immediately 

before these meals.  

• The longer- acting component of the insulin mix given at breakfast time must span 

the lunchtime meal and the evening dose must bridge the night time.  

• Twice-daily regimens using intermediate- or long-acting insulins alone are not 

sufficient for maintenance control of type 1 diabetes. Occasionally, they are used in 

newly diagnosed patients who are not acutely ill, adding the short-acting preparation 

if and when indicated by self-monitoring. 

Storage of insulin 

• Insulin formulations are stable if kept out of light, and they are not subject to 

freezing or extremes of heat. Loss of potency of 5–10% occurs in vials kept at high 

ambient room temperatures for 2–3 months. Insulin should therefore be stored in a 

domestic refrigerator except for the vial(s), cartridge(s) or pens in current use which, 

depending on the individual preparation, may be stable for 4–6 weeks 

Adverse effects of insulin 

• Hypoglycemia is a common physiological complication of insulin therapy and is 

often a source of great anxiety to patients and carers.  

• Thickening of subcutaneous tissues can occur at injection sites because of recurrent 

injection in the same area, known as lipohypertrophy. 

MANAGEMENT OF TYPE 2 DIABETES 

• There are six classes of oral agents currently available: a biguanide (metformin), 

sulphonylureas (glibenclamide, gliclazide, glimepiride, glipizide, tolbutamide), 

meglitinides (repaglinide and nateglinide), a thiazolidinedione (pioglitazone), an α-

glucosidase inhibitor (acarbose) and the dipeptidyl peptidase-4 inhibitors (saxagliptin, 

sitagliptin and vildagliptin).  

• Acarbose has been poorly tolerated in trials, with only 39% of those receiving the 

drug still taking it after 3 years. The main reason for non-adherence appears to be 

flatulence. Acarbose is rarely prescribed in the UK but is popular in other countries 

such as Germany.  

• Metformin remains the cornerstone of oral treatment for type 2 diabetes.  

• The sulphonylureas and meglitinides are known as insulin secretagogues, since they 

both enhance secretion of insulin from the pancreatic β-cells. 
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• The relatively recent introduction of the dipeptidyl peptidase inhibitors (DPP-4 

inhibitors) has been welcomed and is a useful new class of drug, particularly for those 

in whom weight is a problem, since they do not cause weight gain like many of the 

other drug treatments.  

• Likewise, the incretin mimetics, another new class of injectable drugs, are often 

helpful for the obese population since they are associated with weight reduction. 

Biguanides 

• Metformin is the only biguanide available in the UK. The mechanism of action of 

biguanides is still not completely understood. However, the principal mode of action 

is via potentiation of insulin action at an unknown intracellular locus, resulting in 

decreased hepatic glucose production by both gluconeogenesis and glycogenolysis. 

Metformin also stimulates tissue uptake of glucose, particularly in muscle, and is 

thought to reduce gastro-intestinal absorption of carbohydrate. 

• The action of metformin does not involve stimulation of pancreatic insulin secretion 

and therefore it is still a beneficial agent when β-cell function has declined. Another 

advantage of metformin over insulin secretagogues, and sulphonylureas, in particular, 

is that it does not cause hypoglycemia and is not associated with weight gain.  

• Consequently, metformin has become the first-line therapy for glycemic control 

when oral agents are indicated especially in overweight and obese patients. 

• The most common adverse effects of metformin, affecting about a third of patients, 

result from gastro-intestinal disturbances including anorexia, nausea, abdominal 

discomfort and diarrhea. In some patients, diarrhea can be extreme and can preclude 

metformin use. 

• However, the gastro-intestinal side effects are usually transient and can be 

minimized by starting with a low dose, increasing the dose slowly and administering 

the drug with or after food.  

• A suggested regimen is to start with 500 mg daily for 1 week, then 500 mg twice 

daily for 1 week, increasing the dosage at weekly intervals until the desired glycemic 

response is achieved or intolerance occurs. The maximum licensed dose is 3 g/day, 

but doses of more than 2 g/day often cause intolerance.  

Sulphonylureas 

• The major action of this class of drug relies on the ability of the pancreas to secrete 

insulin and hence requires functioning β-cells to exert a beneficial effect.  

• Sulphonylureas lower blood sugar by increasing pancreatic β-cell sensitivity to 

glucose, allowing more insulin to be released from storage granules for a given 

glucose load.  
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• Sulphonylurea therapy is also associated with increased tissue sensitivity to insulin, 

resulting in improved insulin action. 

• The most common adverse effect is hypoglycemia, which may be profound and 

long lasting. 

Meglitinides 

• Like the sulphonylureas, the meglitinides stimulate first-phase insulin secretion by 

inhibiting ATP sensitive potassium channels in the membrane of the pancreatic β-

cells. This causes depolarization and gating of the calcium channels (which are 

voltage sensitive), increasing the intracellular concentration of calcium and 

stimulating insulin release. The release of insulin only occurs in the presence of 

glucose. As glucose levels drop, less insulin is secreted. 

• Conversely, if carbohydrates are consumed and glucose levels rise, insulin secretion 

is enhanced. 

• The meglitinides may cause a range of side effects, most commonly hypoglycemia, 

visual disturbances, abdominal pain, diarrhea, constipation, nausea and vomiting. 

More rarely, hypersensitivity reactions can occur as well as elevation of liver 

enzymes. The meglitinides may also cause weight gain. 

• The recommended starting dose for repaglinide is 500 μcg before or with each meal, 

increasing as necessary (depending on blood glucose measurements) every 1–2 

weeks to a maximum single dose of 4 mg and a maximum daily dose of 16 mg. 

Thiazolidinediones 

• The glitazones act as agonists of the nuclear peroxisome proliferator-activated 

receptor-γ (PPAR-γ). PPAR-γ is mostly expressed in adipose tissue but is also found 

in pancreatic β-cells, vascular endothelium and macrophages. It is also expressed 

weakly in those tissues that express predominantly PPAR-α, for example, skeletal 

muscle, liver and heart.  

• The thiazolidinediones lower fasting and post-prandial glucose levels in addition to 

lowering free fatty acid and insulin concentrations. They enhance insulin sensitivity 

and promote glucose uptake and utilization in peripheral tissues. They also suppress 

gluconeogenesis in the liver and, by increasing insulin sensitivity in adipose tissue, 

suppress free fatty acid concentrations. 

• Pioglitazone has been associated with weight gain and edema, particularly in 

patients with hypertension and congestive cardiac failure. Since the 

thiazolidinediones can lead to a worsening of heart failure that may be fatal, 

pioglitazone should not be used in patients with a previous history of or pre-existing 

heart failure. 
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• Pioglitazone is started at a dose of 15 mg or 30 mg and may be increased to 45 mg 

once daily. In combination with metformin or a sulphonylurea, the current dose can 

be continued. 

Dipeptidyl peptidase-4 inhibitors 

• The DPP-4 inhibitors are a new class of drugs that work on the incretin system. 

They are also commonly referred to as the ‘gliptins’. 

• DPP-4 inhibitors block the normal inactivation of incretins (glucagon like peptide-1 

[GLP-1] and glucose-dependent insulinotropic peptide [GIP]). Incretins play a role in 

increasing endogenous insulin in response to a high glucose load, that is, post-

prandially. They also reduce the amount of glucose produced by the liver when 

glucose levels are sufficiently high.  

• By blocking DPP-4, these drugs prolong incretin activity and inhibit glucagon 

release. This in turn causes a decrease in blood glucose and an increase in insulin 

secretion. 

• All three DPP-4 inhibitors have been linked to gastro-intestinal side effects and 

upper respiratory tract infection. DPP-4 inhibitors do not cause hypoglycemia, but 

they have the potential to cause hypoglycemia when prescribed with other agents that 

can produce this effect. 

Incretin mimetics 

• The incretin mimetics, as the name suggests, mimic the effects of incretins. The two 

currently licensed in the UK, exenatide and liraglutide, are only available as 

subcutaneously injectable products.  

• Incretin mimetics have both been demonstrated to cause weight loss, which is a 

particularly beneficial effect in many patients with type 2 diabetes. 

• The incretin mimetics bind to and activate the glucagon-like peptide-1 (GLP-1) 

receptor, hence increasing insulin secretion, suppressing glucagon secretion, 

increasing satiety and slowing gastric emptying. All of these effects help to lower 

blood glucose levels. 

• Both incretin mimetics have been associated with nausea, and other gastro-intestinal 

disturbances. However, once therapy has been established, the incidence of these side 

effects decreases. Acute pancreatitis has also been rarely reported. 

TREATING HYPERTENSION 

• The co-existence of hypertension and diabetes dramatically increases the risk of 

microvascular and macrovascular complications. Most important is the increased risk 

of cardiovascular disease. 
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• It is recommended that, for patients with type 2 diabetes, the target blood pressure 

should be <140/80 mmHg, or for those with pre-existing kidney, eye or 

cerebrovascular damage the target should be reduced to <130/80. 

• Firstline blood-pressure-lowering therapy should be a once daily, generically 

prescribed angiotensin-converting enzyme (ACE) inhibitor. Exceptions to this are 

people of African-Caribbean descent, in whom first-line therapy should be an ACE 

inhibitor plus either a diuretic or a generic calcium channel blocker. 

• In young patients with type 1 diabetes, the blood pressure target is <135/80 mmHg. 

However, if there is abnormal albumin excretion (renal disease) or two features of the 

metabolic syndrome are present, then the blood pressure target should be lowered to 

130/80 mmHg with maximal doses of either an ACE inhibitor or ARB as first-line 

therapy. 

TREATING OBESITY 

• Obesity is a significant risk factor in the development of type 2 diabetes. Evidence 

suggests that for each kilogram increase in body weight, the risk of diabetes increases 

by 4.5%. 

• Treatment of obesity may require modification of lifestyle (diet and exercise 

regimens) to reduce calorie intake and increase calorie utilization, pharmacological 

intervention and/or surgery.  

• Currently orlistat, a lipase inhibitor, is the only drug available on prescription for 

the treating of obesity. Orlistat is licensed for use with a ‘mildly hypocalorific diet’ to 

treat obese people (BMI >30 kg/m
2
) or overweight patients with a BMI >28 kg/m

2
 

and associated risk factors. It should be discontinued after 12 weeks if a 5% weight 

reduction since the start of treatment has not been achieved. Orlistat increases the 

amount of fecal fat excretion but is associated with a number of gastro-intestinal side 

effects such as oily leakage from the rectum, flatulence, fecal urgency and 

incontinence. 
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