3.19 Long term complications

· Recognise long-term cardiovascular complications of DM

These increase in likelihood descending down the body:

· Stroke is twice as likely in diabetics.

· MI is 3x as likely.

· Premenopausal women lose their coronary artery disease protection.

· Amputation of a foot for gangrene is 50x more likely.

As well as hypertension (below) it is important to emphasis smoking cessation (again and again if necessary!), to address lipid abnormalities (e.g. statins), and to consider aspirin when the risk of a cardiovascular endpoint is >30% in 10 years.

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)

· Manage hypertension appropriately in DM

Aggressive hypertension treatment produces a marked decrease in both microvascular and macrovascular complications. 2/3 of patients need 2 drugs and 1/3 need 3 drugs to keep BP at appropriate target level (140/90). If nephropathy and/or retinopathy aim for BP<130/80.
Drug Box: Antihypertensive drugs can be remembered by the mnemonic: ABCD
Ace Inhibitors: these may be especially beneficial in diabetics (e.g. Captopril 12.5 mg bd)

 blockers are no longer first-line for hypertension (recent NICE guideline)

Ca2+ antagonists (e.g. amlodipine 5 mg OD)

Diuretics (e.g. Indapamide 2.5 mg mane, available as slow release – Natrilix® SR 1.5 mg mane) 

ACE Inhibitors and diuretics act synergistically when given together - a treatment plan (From ‘alphabet strategy’) for management is:

· 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 spironolactone or other diuretic or moxonidine.
· Recognise renal disease in DM and refer appropriately

Renal disease can arise in one of three main ways

· Glomerular damage – afferent arteriole more dilated than efferent ( increased intraglomerular filter pressure and damaged capillaries. Also increased shearing pressures ( sclerotic damage to glomerular basement membrane and loss of its filtering ability.

· Ischaemia – from hypertrophy of afferent and efferent arterioles

· Ascending infection (women only)

	Tests for diabetic nephropathy

Microalbuminuria – special dipstick

Albuminuria / proteinuria – std. dipstick

FBC – normocytic, normochromic anaemia

ESR – raised

BP - increases

Plasma creatinine – raised but only late on.
	Signs that problem may be non diabetic

Lack of concomitant retinopathy

Lack of red cell casts


· Aggressive control of hypertension (<130/80) slows the rate of RF considerably.

· Insulin sensitivity increases – dose may need to be drastically reduced – refer to specialist nurse or physician.

· Associated retinopathy often worsens rapidly – refer to ophthalmology.

Refer to nephrologist if overt proteinuria (and UTI is excluded) or creatinine >200-300 mol/L. Discontinuation of metformin should be continued above 150 (some practitioners stop at 200)

· Recognise diabetic neuropathy

Symmetrical mainly sensory polyneuropathy (distal): A ‘glove and stocking’ loss of sensation – especially vibration, pain and temperature. The feet are involved more often than the hands and a ‘feeling of walking on cotton wool’ may be noted by the patient – loss of proprioception may result in loss of balance in the dark or when washing the face.

Involvement of motor nerves may lead to interosseous wasting, high arch, clawed toes, callus formation on tips of toes or under the first metatarsal head. Charcot’s joints and perforating neuropathic ulcer may be present.

In the hands, motor involvement may present as small muscle wasting but this must be differentiated from carpal tunnel syndrome

Acute painful neuropathy: Less common – crawling or burning pains in the anterior thigh, shins and feet. Typically worse at night with pressure from bedclothes often unbearable. Often resolves with good control in 3-12 months.

Mononeuritis/ mononeuritis multiplex: Any nerve in the body can become involved in a mononeuritis – typically full spontaneous recovery occurs. May mimic carpal tunnel syndrome, result in ocular palsy (esp CNIII & VI) and at extracellular pressure points.

Diabetic amyotrophy: typically in older men. Painful wasting, usually asymmetrical of the quadriceps. Diminished or absent knee reflexes with the affected area painful to touch.

· Recognise autonomic neuropathy

Symptomatic autonomic neuropathy is rare:

Cardiovascular system: tachycardia from vagal neuropathy. Postural hypotension (loss of sympathetic cone to peripheral arterioles), warm foot with bounding pulse (peripheral vasodilatation).

GI system: gastroparesis – often nocturnal diarrhoea with urgency and incontinence. Rarely intractable vomiting.

Bladder: Loss of tone, incomplete emptying, stasis (risk of infection). May result in atonic, painless, distended bladder.

Impotence:  incomplete erection progressing to total impotence.

· Recognise the potential importance of skin lesions in DM

These are mainly of import in the ‘diabetic foot’. Diabetic foot problems are responsible for nearly 50% of diabetes related hospital admissions. 50% of lower limb amputations result from diabetic foot disease. The four main problems are:

· Infection: can rapidly take hold in the diabetic foot – treat early with antibiotics and modify according to sensitivity results. Organisms grown from surface swab may not be those in the wound.

· Ischaemia: Assess blood flow clinically or with Doppler stethoscope. Consider bypass surgery or angioplasty where indicated. If there is any evidence of neuropathy or ischaemia the patient should be referred for assessment by a podiatrist.
· Abnormal pressure: An ulcerated area must be kept non-weight-bearing. Special shoes or resting with the leg elevated achieve this. Refer urgently to the Foot at Risk Clinic and prescribe antibiotics to cover the possibility of underlying osteomyelitis.
· Wound environment: Dressings absorb exudates and protect the wound from contaminants – should be easily removable.


	The following advice should be given to patients:
· Bathe feet regularly, check the water temperature.

· Keep feet away from sources of heat
· Dry feet thoroughly, especially between the toes.

· Examine every surface, especially between the toes.

· Moisturise (not between toes) if dry skin is present.

· Check footwear and hosiery for sharp bodies/areas before wearing.

· Use lace-up shoes with plenty of room for the toes
· File nails, do not cut them.

· Do not use blades or proprietary corn preparations.


	Examination should include: 

· Footwear

· Visual inspection

· Skin

· Nails

· Pulses 

· Capillary refill time

· Sensory assessment: touch, vibration

· 10g monofilament testing

· Ankle reflex




Also important skin manifestations are the increase in staphylococcal infections (boils, abcesses, carbuncles) and mucocutaneous candidiasis and necrobiosis lipoidica.

Necrobiosis lipoidica

This is a dermatological condition that is associated with diabetes mellitus in 50% of cases. It occurs in women three times more frequently than in men, usually in young adults or in early adult life. It is an unusual complication of diabetes and not necessarily related to other vascular complications that may occur in a diabetic patient. The pathogenesis is believed to be small-vessel damage.

Histological features include partial necrosis of dermal collagen and connective tissue. Also there is a histiocytic cellular response.

This condition occurs more often in females. It usually affects young adults or middle-aged patients.

Clinically, this is a very distinctive lesion that can occur on many parts of the body, but normally is recognized on the lateral and anterior surfaces of the lower legs and rarely, the arms and trunk. Over the shins, it may be mistaken for venous incompetence. The lesions may be single or multiple, unilateral or bilateral.

This lesion may appear before the onset of diabetes, in its early stages, or long after the diabetes has become a problem. There are three distinct clinical characteristics with these lesions. 

· The first is significant atrophy or loss of tissue substance with destruction of the hair follicle or sebaceous glands. 

· The second characteristic is a thinning of the epidermis so that multiple telangiectatic vessels (spider veins) can be seen, particularly at the periphery of the lesions. 

· The third sign is a yellowish or orange color in the central portion of the lesion, which represents lipid deposits. 

Necrobiosis lipoid diabeticorum lesions may become quite extensive and involve almost the entire cutaneous surface of the pretibial area and can become extensive ulcerated lesions which are extremely resistant to conventional therapy. Intralesional steroids therapy in the early stages of this problem can be quite effective. However, as with any lesion associated with diabetes, careful management of the blood glucose level is essential to create an environment where this lesion can be effectively treated.
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· Recognise diabetic retinopathy and refer appropriately (for pictures see section 10.16)
	Background retinopathy
	Microaneurysms (dot haem.)

Blot haemorrhages

Hard exudates
	Annual screening

	Diabetic maculopathy
	Macula oedema

Loss of visual acuity
	Urgent referral ophthalmologist

	Pre-proliferative retinopathy
	Cotton wool spots

Venous beading

Venous loops

Intrarenal microvascular abnormalities
	Routine referral to ophthalmologist

	proliferative retinopathy
	New blood vessel formation

Preretinal haemorrhage

Vitreous haemorrhage
	Urgent referral ophthalmologist

	Advanced retinopathy
	Retinal fibrosis

Traction retinal detachment
	Urgent referral ophthalmologist


Other eye problems

· Cataracts – develop 10-15 years earlier than in the rest of the population.
· Hyperglycaemic lens changes – blurred vision from reversible osmotic lens changes resulting from acute hyperglycaemia

· New vessel formation in the iris as a late complication – may predispose to glaucoma.

· External ocular palsy – esp. 6th nerve. A mononeuritis as described above.

Newly diagnosed patients require a careful retinal and acuity exam that is repeated yearly after this – a slit-lamp exam is required – direct ophthalmoscopy is not sufficient as it may miss early or moderate maculopathy.

· Describe the mechanisms underlying these complications and the potential for prevention

