Diabetes and the Evidence
Most of the evidence is taken from Clinical Evidence Issue 3, PRW Tasker: Management of type II diabetes and the diabetes issue of Medicine International. I focused mainly on type II diabetes as this is our daily bread and the vast majority of patients (80%). I left out full bibliography in papers I didn’t read in full and assumed you won’t have the time either. Apologies if this was patronising.

Some facts on type II diabetes:

Recent estimations suggest that 95000 cases of type II diabetes are diagnosed in the UK every yr ( Budd Diabetic Med 1998 ) and that 2 million UK adults have diabetes, half of them undiagnosed with a lifetime risk of 10% ( Kings Fund Report 1996 ).The prevalence increases with age and more men than women now have the disease ( 3% v 2% ). Prevalence is higher in South Asians and Afro-Caribbeans living in our community.

Immense costs: a diabetic pt costs the NHS 7 times the amount of a non diabetic person.

When to check for diabetes ?

· Symptomatic patients ( polyuria, polydipsia, weight loss, lassitude, sens. Siturbance, genital itching, blurred vision ,frequent infections which are slow to clear.

· Pregnant women

· People with CVD or hypertension
· 3 yearly screening of high risk patients: obese, Asians or Afro-Caribbeans, elderly over 65, FHx of diabetes or CVD or gestational diabetes.

New diagnostic criteria:

· symptoms plus random blood glucose > 11.1

· Fasting venous glucose concentration of ( 7.0

· A two-hour venous glucose concentration of > 11.1 during GTT

Evidence

Intensive versus conventional glycaemic control

Microvascular and neuropathic complications: 

various RCTs and one syst. review showed that intensive control reduces the risk of microvasc. and neuropathic complications both in type I and type II diabetics. 

Most important study is UKPDS ( UK Prospect. Diab. Studt Group. Intesive blood glucose control… Lancet 1998; 352: 827-53 ). Investigated 3867 newly diagnosed type II diabetics aged 25 – 64 with FPG 6.1 – 15 mmol/l after 3month diet for 10ys. It compared conventional therapy (diet based, as long as FPG < 15 ) with 3 intensive arms, two sulphonylurea based and one insulin based with the aim of FPG < 6.

HbA1c rose parallel in both intensive and conventional groups with time but was 0.9 % apart. 

The intensive regimens achieved a 25 % reduction in microvasc. end points ( 8.6 v 11.4/1000 person years ) compared with conventional Rx. There was no sig. diff. between the intensive treatment arms. Most were due to a reduction in retinal photocoagulation ( interestingly despite this the proportion of patients blind in both eyes did not differ sig. at 12ys between intensive and convent. groups. Neither did the number of pts whose vision was inadaequate to allow driving ). 

Similar results were found for type I diabetes incl. a meta-analysis of 16RCTs ( Wang et al. Lancet 1993 ) and a RCT ( DCCT: Diabetes Control and Complications Trial Research Group. N Engl J Med. 1999 ).

Cardivascular outcomes:

UKPDS showed a just significant reduction in MIs between intensive 14% and conventional therapy 13%, but a non significant reduction in stroke 5.4% v 4.8% and PVD 1.1% v 1.6%. It also did not significantly affect diabetes related deaths or all cause mortality. 

In type I diabetes one systematic review of 6 RCTs showed that intensive therapy decreased the number of cardiovasc. events  ( OR 0.55 significant ) but did not significantly affect the number of people developing macrovasc. disease or macrovasc. mortality ( Lawson et al. Diabetes Care 1999 ).

Harm: 

Hypoglycaemia: UKPDS found 0.7% major episodes per year for convent. treatment, 1.0% and 1.4% with sulphonylureas and 1.8% with insulin. For comparison Metformin in overweight pts 0.6%. Any hypoglycaemic episode ranged from 1.2% with convent. Rx to 36% with insulin therapy. 

In type I diabetes a systematic review ( Egger et al. Diabet Med. 1997 ) found higher incidence of major hypoglycaemic events 7.9% with intensive therapy and 4.6% with conventional Rx.

Weight gain: UKPDS showed sig. weight gain in the intensie group of 2.9kg compared with convent. Rx and was highest with insulin ( 4.0kg ). Metformin had a similar change in body weight as convent. therapy. A meta-analysis found an increase in weight with sulphonylureas and a decrease with Metformin ( diff. 2.9kg ): Johanson Diabetes care 1999.

Neuropsycholog. Impairment: After 3ys no cognitive impairment was associated with hypoglycaemia in type I diabetics ( Reichard J Int Med 1991 ). Another RCT found no neuropsychological performance change caused by intensive treatment compared to convent. Rx.

Quality of life: UKPDS ( 37 Diabetes Care 1999 ) examined two large cross sectional samples at 8 and 11 ys of randomisation.  Treatments had no significant effect on QoL scores for mood , cognitive mistakes, work satisfaction and general health. Pts with complications had worse QoL. Pts who suffered 2 or more hypoglycaemic episodes per year reported worse Qol scores.

Bit back ground to UKPDS:

Initially designed in 1977 to investigate if in pts with type II diabetes intensive blood-glucose control reduced the risk of microvascular or macrovascular complications. Epidemiological studies showed an increased risk of cardiovascular disease with raised blood-glucose and HbA1c levels above the normal range. The University Group Diabetes Program ( UGDP ) from the mid seventies could not demonstrate that improved glucose control reduced cardiovasc. risk. It also showed that first generation sulphonylureas like Tolbutamide increased  the risk of cardiovasc. mortality. There was also a theory going round which thought that insulin therapy would increase atherosclerosis. In the good old days conventional type II diabetes therapy was mainly diet based and used only oral agents if control was really bad 
( FPG 15 ) as it was considered to be a milder form of diabetes. This is how the distinction between conventional and intensive regimes came about and how three intensive arms were tested. One with Chlorpropamide ( first gen. Sulphonylurea ), newer sulphonylurea like Glibenclamide and insulin therapy. 

All the results are not very impressive if you ask me. UKPDS did an interesting calculation called complication free interval which is expressed as time till 50% of the study population reached one or more endpoints. This was 12.7 ys for convent. easy going treatment and plenty of cream cakes and 14 ys of misery. called intensive treatment.

Metformin: Probably the most important outcome of UKPDS ( 34 Lancet 1998 ) in my opinion , amazing that it is a bit sidelined ! 753 overweight people were assigned to either convent. or Metformin Rx. HbA1c reduction 7.4% with Metformin versus 8.0%. All diabetes related endpoint reduction 32% v 12% with sulphonylureas or insulin. 42% risk reduction in diabetes related deaths and 36% in all cause mortality. Both were insignificant with insulin or sulphonylureas. However there was some controversial outcome if you add Metformin to sulphonylureas.

Optimum target blood glucose ? 

DCCT ( Diabetes 1996 ) found no threshold below which a lower HbA1c was not assoc. with a lower risk of the development or progression of complications. In the intensive Rx group the absolute risk of severe hypoglycaemia increased as HbA1c decreased.

Foot ulcers and diabetes

Annual incidence of foot ulcer in people with diabetes is 2.5% - 10.7% and annual incidence of amputation is 0.25% - 1.8%.

Strongest predictors are altered foot sensation and previous foot ulcer. Further risk factors are poor glycaemic control, duration of diabetes and presence of microvasc. disease.

Prognosis: People with healed diabetic foot ulcer, 5yr cumulative rate of ulcer recurrence is 66% and of amputation is 12%.

Screening and referral to footcare clinic: One syst. review identified one RCT which showed that screening of diabetics for altered sensation and absent pedal pulses followed by referral to footcare clinics ( for education, footwear and podiatry ) in 2001 diabetics reduced the risk of foot ulcers and major amputation by 92% with NNT of 91 (Mason et al. Diabet Med 1999 ).

One syst. review found one non randomised controlled trial which demonstrated that patient education after the management of acute foot complications reduces recurrence by 69%, NNT 10. One non randomised controlled trial showed that therapeutic shoes compared with ordinary shoes decrease risk of ulcer recurrence by half. Various RCTs found cultured human dermis and topical growth factors helpful in healing chronic foot ulcers ( rel risk reduction of non healing 23 – 72% ). Expensive and not widely available yet. All these stem from a different syst review published by Mason and pals in the same journal as above.

Cardiovascular disease ( CVD ) in diabetes

Diabetes is a major risk factor in CVD. 60- 75 % of people with diabetes die from CVD in the US. Annual incidence of CVD in diabetics 2-3x higher in men and 3-4x higher in women. 45% of older white people with diabetes have evidence of CVD compared with 25% of the same non-diabetic population. 7yr risk of MI in 45-64 yr-old Finnish people is as high in diabetics without Hx of CHS as it is in non-diabetics with a Hx of previous CHD ( Haffner N Engl J Med 1998 ).

CVD risk factors specific for diabetes: raised blood glucose concentration, duration of diabetes in adulthood, microalbuminuria ( 2-3x CVD morbidity and mortality than diabetcs without it ), proteinuria ( 9x ).

Prognosis: diabetes increases risk of mortality and serious morbidity following coronary event 1.5-3 fold.

Hypertension

Primary prevention: two RCTs. Syst-Eur incl. 495 diabetics >60ys and BP 165-220/<95 for 2ys starting with Nitrendipine: NNT 13 ( N Engl J Med 1999 ). CAPP ( Captopril Prevention Project Lancet 1999: 353: 611-16 ) 309 diabetics with DBP > 100 randomised to Captopril 50md daily or convent Rx with diuretics or beta-blocker for 6ys. Captopril reduced CVD risk compared with other Rx by 0.59. The HOPE study investigated 3577 diabetics with one more risk factor for CVD who took Ramipril for 4.5 ys. It reduced the rate of major CVD events by 25%, NNT 22.

Secondary Prevention: One syst. review ( Fuller, Cochrane Library No. 4 ) found that both ACE and beta-blockers reduce the risk of subsequent cardiac events in diabetics by 0.82.

Harm

UKPDS ( 39 BMH 1998 ) compared lose BP control with tight BP control 150/85 by 2 arms Captopril and Atenolol and found that Atenolol caused an init. slight weight gain. However both were equally efficient in educing d related endpoints by 24%, diabetes related deaths by 32%, strokes by 44% and microvasc. disease by 37%. Two trials compared ACE with long acting dihydropyridines ( FACET, Diabetes Care 1998 and ABCD, Nengl J Med 1998 ). They showed a 2-5 fold increase in risk of CVD events with calcium channel blockers compared with ACE. However Syst-Eur showed that treatment with calcium channel blockers is very effective. This remains controversial.

Lipid Lowering

Primary Prevention: RCTs investigating statins ( AFCAPS/TexCAPS JAMA 1998 ) and fibrates in a Finnish study ( Koskinnen Diabetes Care 1992 ) showed that both are efficient in preventing cardiac events ( NNT 27 and 14 ).

Secondary prevention: Sub-group analysis of the big randomised trials ( 4S, CARE, LIPID ) showed statins are at least as effective in diabetics than non-diabetics.

Blood Glucose control and CVD see intensive v conventional glycaemic control.

Aspirin

Large primary prevention with Aspirin 350mg in American physicians. Subgroup analysis of diabetics showed a relative risk reduction of 0.39 with NNT 16 ( N Engl J Med 1989 ). Rest of trials not diabetes specific or diabetic percentage too small for valid analysis.

