3.17 & 3.18 Type I & II diabetes

· Identify patients with type I & type II diabetes

Covered elsewhere

· Screen patients for co-existent cardiovascular risk factors & complications

Cardiovascular disease is the most significant cause of death in diabetic patients – 80% will die from cardiovascular disease. CV risk factors should be treated with the same intensity as in a patient who has already had a coronary event.

· Blood pressure (ideally <130/80, <140/90 acceptable)

· Serum lipids (ideally <6, <7.5 is acceptable)

· Tables in the back of the BNF allow the risk of a cardiovascular end point (e.g. MI) within the next ten years to be calculated from age, sex, smoking status, total lipids (and ideally HDL)

· Immobility (predisposes to DVT)

· Outline to patients the dietary principles of management of Type I & II DM

Patient education is key to the control of diabetes – it should be given at diagnosis to prevent the patient seeking less accurate knowledge elsewhere.

Carbohydrates should be of low glycaemic index – this means they release their sugars more slowly.

Obese patients should be placed upon a calorie reducing diet (1000-1600 Kcal / day); lean patients should be placed upon an isocaloric diet and patients who are underweight (e.g. due to type I DM) should be given supplementation (e.g. fortisip).

· Determine a patient’s degree of metabolic control.

There are two tests that are particularly good at eliciting degree of metabolic control.

· HbA1C is glycosylated haemoglobin. Good control will yield a result <7% this represents control over the lifespan of the haemoglobin molecule (~6 weeks).

· Glycosylated fructosamine (plasma proteins) represents control over the last few weeks. It is useful in haemaglobinopathy and in pregnancy in which haemoglobin turnover is unreliable. It is also useful when rapid analysis of a change in treatment is needed. Good control will yield a corrected fructosamine of <350 mg / 100 g protein.

Note that both of these measure average control – the day-to-day control may still be up-and-down even if the average is good. Look also at the patient’s blood glucose diary.
· Initiate management of a patient with type I & II DM inc. long and short acting insulins and oral therapy

	Type 1
	Type II

	Give anti-smoking, foot care and pre-conception advice. Monitor BP, HbA1C, creatinine, fundi.

Oral therapy (see type II) can be tried – if type I DM is easy to control this way then it may be misdiagnosed MODY.

Insulin therapy attempts to mimic the action of insulin in the human body – originally pig and cow insulin were used but two types of product are now most common.

Recombinant human insulin – this is the human molecule – it is relatively slow to act post injection (60-90 mins) due to the fact that the molecule produces hexameric groupings.

By combining insulin with zinc or protamine formation of insulin crystals is aided and a slow release product is made that can be used e.g. twice a day or overnight.

Human insulin analogues – slightly changed molecules that dissociate from their hexameric groupings faster (available in ~30 mins) and are also removed from the system faster. This makes them very controllable. 

Insulin is given by IM injection through a very small-gauge needle (30 in adults, 31 in children) into a pinched area. Patients should be instructed to regularly rotate the site of injection to prevent lipohypertrophy. Absorption rapidity is most rapid from the abdomen, with arm next and thigh being least rapid. Absorption is sped up by being in a warm room, by exercise and by massage of the injection point.

Patients are typically started on 8-10 U OD, which is adjusted to need.

Insulin doses may need to be increased in illness.

Continuous subcutaneous insulin infusion (CSII) is a technique in which a small pump injects insulin at a constant rate into a subcutaneous site – a button is pressed at mealtimes to increase the dose. Disadvantages include infections at the needle entry site and pump failures – if this occurs there is no reservoir of insulin in the body.
	Initial management is by diet alone – details given above.

Oral therapy should be started after a few weeks of control by diet alone – this will emphasise that good diet plays an important role.

Biganides (metformin) Should be first-line treatment as has greatest effect on cardiovascular status - acts by an unknown mechanism to decrease gluconeogenesis within the liver. Also act to decrease hepatic glucose output and increase insulin sensitivity.

Can be combined with sulphionylureas.

Side effects: No weight gain but may produce epigastric discomfort, diarrhoea and anorexia.

Sulphonylureas (e.g.) act to close the ATP sensitive K+ channel in  cells. This results in an intracellular build up of positive charge, depolarisation and the entry of Ca2+ which in turn mobilises vesicles containing insulin to the surface. Ineffective if there are no functioning  cells.

Side effects: weight gain. Needs care in patients with liver disease.

 ketoglutarase inhibitors (e.g. acarbose) act as inhibitors of the enzyme responsible for breaking down carbohydrates in the gut. Less sugar is therefore absorbed.

Side effects: abdominal discomfort, flatulence, diarrhoea.

Glitazones (e.g.) reduce the circulating glucose but not to normal levels – most useful when combined with other drugs e.g. a sulphonyluea or metformin. Also reduces hepatic insulin function and is synergistic with metformin.

Needs bimonthly LFTs for the first year.

At some point many type II diabetics require insulin in the management of their disease. Insulin should be started when HbA1C >9 (>8 in some cases)



	See also 3.16.3 (Guardian drugs)


New agents: the GLP-1 mimetics

Glucagon Like Peptide 1 is a naturally occurring incretin – it’s therapeutic value is limited due to it’s short half life of about 2 minutes. The GLP-1 mimetics are modified incretins that act at the GLP-1 receptor but with a longer half-life of about 4 hours that allows once-daily dosing. 

Licensed for use:

· In type 2 diabetes where some ( cell function remains (usually those diagnosed <7 yrs ago)

· With either metformin or sulphonyurea (or both) at their maximally tolerated doses

	Advantages

· Additional lowering of HbA1c (mean 0.6% with 5mcg and 0.9% with 10mcg doses)

· Promote weight loss

· Fewer hypoglycaemic attacks (glucose dependent action) used with metformin
	Disadvantages

· Injection

· High incidence of N&V and diarrhoea as side effects.

· Hypoglycaemia common used with sulphonylureas

· Data on patients with HbA1c >9.5 limited


Recognise diabetic ketoacidosis (DKA)

This is problem primarily of Type I diabetes (very very rare in type II)

	Normal precipitants

· Previously undiagnosed diabetes

· Interruption of insulin therapy

· Intercurrent illness
	Signs and symptoms

· Kussmaul breathing (hyperventilation)

· Ketotic breath (smells of pear drops)

· Vomiting 

	Glucose
	
	Ketones
	Management

· Replace fluid losses (0.9% saline)

· Replace electrolyte losses (K+)

· Restore acid-base balance – usually occurs spontaneously w/fluids – give 1.26% bicarbonate if pH<7
· Replace the deficient insulin
· Monitor BM hourly
· Replace energy losses – swap saline for 5% dextrose when BM<12

· Seek and treat underlying cause
· Nil by mouth for 6 hrs (gastroparesis)
· Urinary catheter if Cr ( or oliguric
Mnemonic SKID: Saline, K+, Insulin, Dextrose
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	Hyperglycaemia

Glycosuria
	
	Acidosis
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	Osmot. diuresis
	
	Vomiting
	

	(
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	Fluid and electrolyle depletion
	

	(
	

	Renal hypoperfusion
	

	(
	

	Impaired excretion of ketones & H+
	


Some of the symptoms result from the attempts to correct the acidosis – Kussmaul breathing to lose CO2 and vomiting to lose acid from the stomach.
Investigations:

· Minimimum of BM, urine ketones and ABG. 

· Ketones(+++) & pH<7.3 in the context of raised BM (>14) are indicative of DKA

· Note that low levels of ketones (+ or ++) are normal findings in either blood or urine.

· Serum K+
· Serum bicarbonate (instead of repeat ABGs)

· FBC, U+E, LFT, CRP / ESR

· Amylase

· Septic screen (blood+urine culture)

· CXR

· ECG + cardiac enzymes

Differentials include: Lactic acidosis and aspirin overdose

Treatment:

May be remembered by the Mnemonic SKID

· Saline: 1 litre over 30 mins followed by 1L 1˚, 2˚, 4˚.

· K+: While will initially be high it will drop rapidly when insulin is given – add when K+  <5.5

· Insulin: Give a bolus (4-10 U) followed by a sliding scale (see below).

· Dextrose: Switch fluids to dextrose when BM<12 (<15 in some sources).

Background box: writing up a sliding scale

· Always consider a bolus when starting a sliding scale

· 50 U actrapid made up to 50 ml with 0.9% saline – this provides 1 U / ml concentration. This is placed in a syringe driver set to deliver the appropriate amount per hour.
· Every hour the nurses will take a BM and reset the driver to deliver the amount of insulin you have written up for the appropriate BM
· If BM does not come down the consider another bolus or increasing slightly the amounts of insulin written up for a given BM on the sliding scale (e.g. go up a unit or two)
	Capillary glucose (mmol/L)
	Units / hour
	Capillary glucose (mmol/L)
	Units / hour

	0 – 4.0
	0.5 *
	14.1 – 17.0
	4

	4.1 – 7.0
	1
	17.1 – 20.0
	5

	7.1 – 11.0
	2
	>20
	6

	11.1 – 14.0
	3
	* treat for hypoglycaemia if appropriate


http://static.oxfordradcliffe.net/med/gems/DKA2002.pdf

Stopping a sliding scale

· The scale should be continued until there are no ketones and BM<10

· Consult with the diabetic specialist nurse.

· It is ideally stopped at breakfast

· Take a BM and give long-lasting insulin appropriately before breakfast

· After breakfast, stop the sliding scale infusion – the effect will cease almost immediately so alternate insulin cover must be in place.
· Keep patient in for another 24 hours for observation.
Differentiating DKA from HONK

HONK is hyperosmolar non-ketotis and is a problem in TYPE II DIABETES

· There will be a raised BM (usually >30) – much higher than usual for DKA

· Ketones will not be above normal levels (+ or ++)

· Serum osmolality >340 mmol. 

· Osmolality = 2(Na+K) + urea + glucose (or ask the lab to take from U+E bottle…)

This problem takes longer to manifest – may onset over a week or so. Mortality is 10-20% compared to <5% in DKA.

	Treatment is as DKA, But…

· Slower fluid replacement
· No initial bolus of insulin
	· Electrolyte replacement may be needed.
· ANTICOAGULATION required
· Need to search for a cause.


Recognise and manage hypoglycaemia

The definition of hypoglycaemia is plasma glucose <2.5 g / dl. Symptoms arise at varying points person to person.

Causes: alcohol (even in non-diabetics), insulin, long-acting sulphonylurea, unexpected exercise, Addisons, insulinoma, prolonged starvation, dumping syndrome, aspirin OD.

Symptoms include: pale+sweating, hunger, nausea, tremor, drowsiness, seizures, hemiplegia, coma, mutism, mannerisms, personality change (e.g. aggression).

· Take BM
· Take blood: before treatment for glucose, insulin, C-peptide, salycylate levels.

· If alcohol related or malnourished give 1-2 mg / kg thiamine before glucose to avoid Wernike’s

· If not in coma: Give hypostop or similar oral glucose. Outside hospital give oral sugar + long acting starch (e.g. jam sandwich)

· If in coma: give 20-30g dextrose IV (200-300 ml of 10% dextrose). 50% dextrose harms veins. An alternative is glycogen IV/IM 1 g. Expect prompt recovery for either. Follow with sugary drinks and a meal.

