3.16 Diabetes – general

Background: Diabetes mellitus is a disease characterised by hyperglycaemia and either insulin deficiency or resistance (or sometimes both).

Insulin is released from  cells in the pancreatic islets. Glucose enters via the GLUT-2 transporter and is metabolised in the cytoplasm to ATP. This closes an ATP-sensitive K+ channel resulting in a rise in intracellular positive charge that culminates in depolarisation. This allows the entry of Ca2+ which activates the movement of intracellular vesicles (containing insulin) towards the outer membrane where they fuse and release their contents.

Functions of insulin are: It is the major anabolic hormone promoting nutrient storage – 

· glycogen storage in liver and muscle; 

· glucose to TAG conversion and subsequent storage in liver / adipose tissue; 

· amino acid uptake and protein synthesis in skeletal muscle;

· albumin and other blood protein synthesis;

· Promotes the use of glucose as a fuel by stimulating its transport into muscle and adipose tissue.

Most of the body’s cells can only take up glucose by when insulin is present. Insulin acts to bind to a receptor on the cell surface – this mediates a reaction that tells vesicles to fuse with the outer membrane – these vesicles contain the GLUT-4 glucose transporter which is again internalised when no longer needed.

The four types of glucose transporter are:

· GLUT-1: found on erythrocytes, blood-brain barrier, kidney, colon. May limit brain uptake of glucose.

· GLUT-2: Not insulin dependent  - found on  cells – without this  cells could not detect glucose. Also on liver, and basolatral surface of small intestine

· GLUT-3: Neurones, placenta, testes – insulin independent uptake of glucose.

· GLUT-4: Fat, skeletal muscle, heart – insulin dependent uptake of glucose

· (3.16.1) Identify patients likely to have a diagnosis of diabetes on the basis of clinical hx (including subclinical presentations)

	Acute
	Subclinical

	Usually an acute presentation with 2-6 w of

· Polyuria – due to osmotic diuresis. Glucose levels in plasma increase over the renal threshold.

· Polydipsia – fluid & electrolyte loss

· Weight loss – fluid and electrolyte loss, breakdown of muscle and fat.
	Usually a chronic presentation months-years – will probably have polyuria, polydipsia and weight loss but the presenting complaint is more likely to be:

· Lack of energy

· Visual blurring

· Pruritis vulvae / balantis (C. albicans)


Complications may be presenting complaints: impotence; retinopathy; arterial disease leading to MI or peripheral gangrene; polyneuropathy; ketoacidosis; staph skin infection. 

Mnemonic: HI RANKS (the H is for Hypoglycaemia – not a presenting complaint but a complication worth remembering)

Note the much greater prevalence of DM among Asian and Afrocarribean populations – opportunistic screening may be worthwhile in these populations if other risk factors for cardiovascular disease (e.g. hypertension, family history) are also present.

Signs include: breath smelling of ketones, characteristic retinopathy

· (3.16.2) Confirm diagnosis on laboratory investigation

1: Check random (non-fasting glucose) – if >5.5 then investigate further

· >11 with symptoms is DM

2: Check fasting glucose

	6 or less :
	Normal

	6.1 – 7 :
	Impaired fasting glucose – perform an oral glucose tolerance test

	>7 :
	Diabetes


3: Oral glucose tolerance test (if req)

	<7.8 :
	Normal / impaired fasting glucose – depends on results at stage 2 

	7.8 – 11 :
	Impaired glucose tolerance

	11.1+:
	Diabetes


	Symptomatic
	Asymptomatic
	If borderline / pregnancy

	Random plasma glucose >11 mmol / L
	2 x fasting plasma glucose >7 mmol / L

OR 2 x random plasma glucose >11.1 mmol / L
	Oral glucose tolerance test


Normal range is 3.5 - 8 mmol / L

Non-normal, non-diabetic states:

· Impaired fasting glucose – in this condition there is an increased risk of macrovascular disease (e.g. cardiovascular). Other risk factors should be monitored and controlled.

· Impaired glucose tolerance – in this condition there is an increased risk of both macrovascular disease (e.g. cardiovascular) and of later development of DM
· (3.16.3) Formulate a management plan for the care of patients with diabetes

An excellent management plan is the ‘Alphabet Strategy’ used in George Eliot hospital and designed by Drs John Morrisey and Vinod Patel:

ADVICE

· Strong adherence to diet and medication, smoking cessation, exercise, weight reduction.

· Stress the role of diabetes education, dietician, podiatrist and diabetes care nurses. 

· Regular follow-up with complete Annual Review is essential. 20% of patients with early severe complications will be persistent Diabetes Clinic non-attenders. Advise Diabetes UK membership.

· Lifestyle targets: weight reduction >5% if obese, fat intake <30% of energy intake, saturated fat <10% of energy intake, fibre >15g per 1000 calories, exercise for 4 hours/week. Assess dietary salt intake. 

BLOOD PRESSURE

· Aggressive control of any BP > 140/80. If nephropathy and/or retinopathy aim for BP<130/80.

· Step 1. A or D:
ACE-I or ARB or diuretic. Indapamide SR 1.5mg has fewer side-effects.

· Step 2. A +D:
ACE-I or ARB and diuretic.

· Step 3. A+D+C:  
Add calcium-channel blocker to above, or (-blocker.

· Step 4. 

Add Ca2+ blocker or (-blocker or (-blocker or spironolactone or other diuretic or moxonidine.

CHOLESTEROL

· Treat as secondary prevention (i.e. as for post MI and angina). Target total cholesterol is < 4.

· Best evidence: simvastatin 40mg or atorvastatin 10mg. Consider rosuvastatin 10mg if target not achieved.

· Statin intolerant or target not achieved: add ezetimibe 10mg. 

· Evidence based targets: total cholesterol ≤ 4.0, LDL ≤ 2.0, HDL ≥ 1.0 or LDL reduction by 30%.

· Plant stanol spreads reduce LDL by around 10%.

DIABETES CONTROL

· Aim for HbA1c% ( 7.0% where realistic. Metformin can also be used with insulin in type 2 diabetes. Use steps as needed to obtain this level.

· Step 1.
Metformin 500mg bd ( 500mg tds ( 850mg tds.

· Step 2.  
Add sulphonylurea, e.g. gliclazide or glimepiride, or TZD if metabolic syndome.

· Step 3.  
Consider triple therapy with addition of TZD (rosiglitazone or pioglitazone) in secondary care, or add insulin. Use insulin early if HbA1c% target not achieved. 

· Usual insulin regimes: Novomix 30 bd, or basal bolus regime with Novorapid and Glargine.

EYE SCREENING

· Screening for and effective management of diabetic retinopathy. A trained person, using a retinal camera, should carry out retinal screening annually. Treat most patients with aspirin and ACEI.

FOOT SCREENING
· Annual review essential by GP, Practice Nurse or podiatrist. Examination should include pedal pulses and 10g monofilament testing. If neuropathic or ischaemic foot referral to podiatry is essential since risk of ulceration is high. If ulcers are present refer urgently to foot at risk clinic.   

GUARDIAN DRUGS
· Aspirin 75mg od: Diabetes UK now advocates aspirin prophylaxis against CVD events in all patients (>30yrs) with any of the following: MI, angina, hypertension, diabetic retinopathy, peripheral vascular disease or microalbuminuria. This simple measure is grossly under-implemented. 

· ACE-inhibitors have a special role in preventing diabetic complications (MICRO-HOPE and PROGRESS studies). CVD licence in normotensive patients with risk factors (ramipril 10mg od): diabetes age > 55 with hypertension or cholesterol > 5.2 mmol/l or HDL < 0.9 mmol/l or currently smoking or microalbuminuria. Lisinopril (20-40mg od) is additionally licensed for prevention of progression of microalbuminuria (with evidence for retinopathy prevention but no license). Perindopril prevents CHD events and (with indapamide) stroke recurrence.  

· Angiotensin II antagonists retard progression from proteinuria ( end-stage renal disease and death. (Losartan 100mg od, Irbesartan 300mg od). Losartan showed clear CVD end-point reduction in hypertension versus atenolol. 

· Include educational, dietary and pharmacologic elements (tablets and insulin) as listed in sections below (3.17 & 3.18). 

· Smoking cessation and regular exercise are important for the prevention of macrovascular complications.

· It is important for regular (e.g. once yearly) checkups to include at least the following: fundus examination, foot examination.

· Referral to diabetic specialist nurse / diabetic clinic / chiropodist as appropriate.

· Bear in mind psychological and social issues – especially if a person will be unable to continue in their employment with this diagnosis.

Follow ups should include

	Routine review (6 monthly or more freq.)
	Annual review (as routine with extras)

	Problems review

Review of self monitored results

Management of complications

Setting new targets and changes to therapy

Education and skills training


	· Symptoms of IHD, PVD, neuropathy, erectile dysfunction

· Arterial risk: smoking, BP, lipids, HbA1C
· Foot problems

· Eyes: acuity and fundoscopy

· Kidney damage: albumin:creatinine ratio or microalbuminuria

· Review of services


NB: 7-10% of patients in long-term residential care have DM – care of this group is suboptimal.

The aim of treatment is to achieve the best possible control of blood-glucose concentration without making the patient obsessional and to avoid disabling hypoglycaemia; close co-operation is needed between the patient and the medical team since good control reduces the risk of complications. Mixtures of insulin preparations may be required and appropriate combinations have to be determined for the individual patient. 

The dose of insulin is adjusted on an individual basis, by gradually increasing the dose but avoiding troublesome hypoglycaemic reactions. The human body naturally produces 0.5 – 0.75 Units of insulin per Kg per day (ie. 35-52.5 for a 70 Kg person) – the aim is to replace this and so in a 70 Kg person we may aim to give 50 units to start with and titrate from there. About 1/3rd is used to cover nighttime.

There are 4 main types of insulin preparations:

· those of short duration which have a relatively rapid onset of action, namely soluble insulin, insulin lispro and insulin aspart;

· those with an intermediate action, e.g. isophane insulin and insulin zinc suspension; and

· those whose action is slower in onset and lasts for long periods, e.g. insulin zinc suspension.

Mixed preparations have a short duration / rapid onset insulin together with a longer acting insulin. Mixtard is a popular brand of this type combining a short duration with an isophane insulin.
There are 2 basic types of regime that insulin dependent patients may use

	‘Twice daily’
	Basal / Bolus

	A combined long + short acting insulin is taken. The long acting insulin provides background cover while the short acting one covers meals.

· Less injections

· Meals must be taken at appropriate times

· Regular snacks are required. 
	A long acting insulin such as Glargine provides ‘background’ insulin while further doses of a short-acting insulin (e.g. actrapid) are taken with food.

· More injections

· Can more easily tailor insulin to meal size

· Can change meal times more easily


The basal / bolus regime is probably better overall may be complex for many as it involves calculation of cabohydrate conc. Of meals. The conventional ‘twice daily’ regime may be used in children who are not good with injections or those whose lifestyle it fits.




Carbohydrate counting allows patients a measure of extra control over their lives – it requires some initial effort to learn and basic maths skills so is not for everyone but in those who use it there are definite quality of life benefits. It also requires frequent BMs – before each meal.

Basically, patients are taught to recognise foods that contain carbohydrates:

· Cereal derived:

· Vegetable starches

· Fructose

· Lactose

· Sucrose

They are then taught to recognise how much carbohydrate is in each meal – each 10g carbohydrate (in any form) is called a ‘CP’

1 CP= 1 Unit of insulin. Thus the amount of insulin can easily be raised or lowered according to what is eaten. This allows diabetics to have a lot more varied diet and permits foods that many diabetics think they ‘cannot eat’. The appropriate dose of insulin is taken according to pre-meal BM and carb content of meal.

· (3.16.4) Explain to patients the importance of good metabolic control, BP control and reduction of serum lipids in reducing morbidity and mortality

Targets for these are currently as follows but are likely to change (downwards) in the near future.

	
	Ideal
	Reasonable
	Unsatisfactory

	HbA1C
	<7.5%
	<8.5%
	>8.5%

	Total Cholesterol
	<5.0 mmol / L
	<6.5 mmol / L
	>6.5 mmol / L

	Blood pressure
	<130 / 80 mmHg
	<145 / 90 mmHg
	>145 / 90 mmHg


· (3.16.5) Give advice to patients on exercise, driving and occupation

Exercise decreases the risk of MI and decreases insulin resistance.
Patients have a legal obligation to inform the DVLA if their diabetes is controlled by insulin or tablets – this does not mean that they will automatically be excluded from driving. Insurance companies should also be notified.

Some occupations are not open to those with diabetes and these include: driving heavy goods or public service vehicles, working at heights, piloting aircraft, or working close to dangerous machinery in motion. Some ill-informed prejudice occurs with other occupations and the doctor may be able to help by advising employers.

· (3.16.6) Give advice to patients about self-help organisations

The best resource is http://www.diabetesuk.co.uk/

· (3.16.7) Appreciate the contribution of diabetes to morbidity and mortality in the population

The International Diabetes Federation (IDF) (the world organisation to which diabetes organisations in 134 countries in the world are affiliated) gives an overall global prevalence of 4.6% - the vast majority of these patients having type 2 diabetes. The number of people worldwide with diabetes is expected to double over the 13-year period 1997–2010.

This risks are about 3-4 times greater in aftrocarribeans and about 4-7x greater in Hispanic Americans, South Asians, and people of Arabic descent. If contracted in mid-life, diabetes reduces lifespan by 5-10 years.

· (3.16.8) Recognise and manage differences in diabetes in those of Asian ethnic origin

There is now considerable evidence that the rate of diabetes in the Asian and African-Caribbean population is approximately 4x that of Caucasians.  The prevalence in a Foleshill study in the Asian population over the age of 70 was 26% compared to just under 10% for the Caucasian white elderly population. In addition a greater proportion of Asians with impaired glucose tolerance, eventually go on to develop Type 2 than the white Caucasian population.

The Hales-Barker Hypothesis states that the chances of developing diabetes is increased if a small baby becomes a large adult, because of relative insulin deficiency as a small fetus becomes a large adult. It is probably reasonable to suppose that first generation Asians in the UK were brought up in an environment of average, or below average, nutrition during their fetal and early development and with later affluence and a Western diet, nutrition improved considerably to the point of over-nutrition and relative insulin insufficiency.   

There are specific problems with the management of diabetes in the Asian population, for example, fasting during the month of Ramadan.  This is where a fast is undertaken during the daylight hours, this is an absolute fast where food and any drink is prohibited.   Insulin treatment often needs to be adjusted to avoid hypoglycaemia during the day and hyperglycaemia at night, as the main meal will be after sunset in the evening. There are several traditional remedies for diabetes that are in use.  It is difficult to discourage these but the patient should be firmly guided by HbA1c% values as an objective measure of glycaemic control. 

A compounding problem of diabetes in the Asian and African-Caribbean population is the increased prevalence of other risk factors for microvascular and macrovascular disease, particularly hypertension. Screening for diabetes in Asian patients should be undertaken opportunistically, particularly when patients present with hypertension, peripheral vascular disease, ischaemic heart disease, inter-current infection and any of the symptoms that normally suggest that diabetes should be considered.

http://www.abcdiabetescare.org.uk/diabetes_in_the_asian_and_afro.htm

· (3.16.9) Recognise the role of chiropodists, dieticians, psychologists and specialist nurses in diabetes care: Not yet done.
‘Twice Daily’





Basal / bolus








