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Why diagnose DM?

· Undiagnosed DM common

· Treatment of hyperglycaemia beneficial

· More aggressive treatment vascular risk

· Government says so

· Newly diagnosed DM should be easy to get to target

· Lower FPG at diagnosis ( better outcomes

· ? Decreased AGEs

· ? Lead time bias

WHO criteria

· Abnormal venous plasma glucose:-

· Random/post load 11.1mM+

· Fasting 7.0mM+

· Plus confirmatory evidence:-

· Another high sugar

· Osmotic symptoms

· Retinopathy

· When well.

· So we discharge folk from hospital who may need retesting at 6 weeks.

Other tests

· Urinalysis

· 50% sensitivity

· Low renal threshold in young

· Glycosylated Hb:-

· varying sensitivity

· May be falsely elevated

· So could use perhaps for confirmatory evidence

· Post prandial venous plasma glucose

· 8.0mM+ 1-2 hrs post meal suggests test further

So if skinny, consider insulin deficient DM, malabsorption, malignancy, thyrotoxicosis.

Whom to screen

· If the subject is symptomatic, they should have overt hyperglycaemia on random plasma glucose.

· Aged 45+ (35+ if minority ethnic group):-

· Plump

· Hypertension

· Dyslipidaemia

· FH of T2DM

· Gestational DM or IGT

· Partner of diabetic person - recent study! 

· See ADA guidelines & Helmrich SP, et al N Engl J Med 1991;325:147–152
How to screen free range
· FPG:

· 7.0 mM+ - suggests DM - confirm

· 6-6.9 mM - IFG

· 5-5.9 mM - low chance DM

· <5.0 mM - not DM

· Get life insurance first

IFG & IGT

IFG: FPG  6-6.9 mM

· Impaired Fasting Glucose:

· this is not an adequate diagnosis cf IDA

· ( vascular risk, 

· 33% white DM; 85% S Asian DM

· Need GTT, - fasting specimen already done.

Impaired glucose tolerance

· IFG in Bristol:-

· 1/3 DM

· 1/3 IGT

· 1/3 Normal

· 2 hr plasma glucose 7.8 -11.0 mM

· FPG < 7.0 mM

· Manage vascular risk factors as if DM

· Avoid DM

Avoiding diabetes

If at risk of DM, decrease with:-

· Exercise; 30 mins x 5/week

· Weight loss eg 7% / year

· Possibly insulin sensitising agent.

· Choice of BP tablets eg ALLHAT:-

· 8% new DM on ACEi (ARB probably similar)

· 10% new DM on CCB

· 12% new DM on thiazide like diuretic (chlorthalidone)

· FPG every 3 yrs if IGT

· Davies M; The prevention of T2DM. Clin Med 2003; 3: 470-474.

Management of new DM

· Several types of new DM

· DKA / HONK - carry BGM.

· Incidental finding during illness or screening & sugar not a problem.

· The Friday evening before bank holiday weekend patient……..

Sugary diabetic person

· Ask 3 questions:-

· Are they well?

· Could they or carers call for help if deteriorate?

· Any ketones in wee (blood)?

· Ketones and well; diet & liaise with DM dept:- 

· early OP insulin initiation

· whom to call if goes wrong (likely 999)

· No ketones and well:-

· Diet - ask about sugary fizz & Trial of diet

· Whom to call if unwell

· No RCTs, lots of opinions.

Outpatient / GP land sugars

I keep six honest serving-men

(They taught me all I knew);

Their names are What and Why and When 

And How and Where and Who.

Rudyard Kipling 

So it’s not only what to add, but when & how

Diet and exercise

· If overweight, guidelines are to see dietician 5 times in 1st year.

· Cornerstone of management.

· Nothing wrong with bananas

· Does not work eg UKPDS 6% controlled on diet at 2 years in trial setting.

· So 3 month trial and if no progress add tablets. 

Obesity - a big problem

· 70% plump in UKPDS

· Try not to worsen with glibenclamide etc

· Weight seems static in trials but not clinical practice eg gliclazide, glimepiride

· Weight loss beneficial eg

·  1kg~2.5 mmHg Sys BP

· Mike Lean: 1kg wt loss~3-4 mths greater life

Anti-obesity drugs

· Both demand adequate dietetic advice & patient motivation.

· Orlistat (“the Fat Digester”):- 

· Need to have decreased weight before

· DM 2-4% weight loss over 1 yr

· Sibutramine: 

· must have OK P (<90) & BP (<145/90)

· need fair renal function

· 30% lose >5% weight in 1 yr

Oral agents

· Work best if taken.

· Most will drop HbA1c 1% - licensing requirement.

· It is always a trial of OHA

· All cause less hypos than glibenclamide

· NICE target is 6.5 - 7.5 HbA1c

Hypoglycaemic treatments

Insulin sensitisers; need insulin (endogenous or exogenous) to work

· Biguanides eg metformin

· Peroxisome Proliferator Activated Receptor ( agonist - TZDs

Insulin secretogogues 

· Sulphonylureas

· Prandial glucose regulators

Insulin

Others

· ( glucosidase inhibitors eg acarbose

Can mix them all with each other except insulin secretogogue with insulin secretogogue. 

Metformin

· Works well in normal and overweight: cheap

· No weight gain or hypos

· Improves atherothrombotic variables

· Pity MR variety not available in UK

· GI side effects; diarrhoea can be dramatic 

· Do not use in renal (, liver, cardiac impairment

· NB low B12 levels - so check if neuropathy

· So work up to as much as patient can stick.

· Could start moment HbA1c raised - vascular prophylaxis license

Sulphonylureas

· Older SUs validated in UKPDS.

· Work at all weights

· Hypos & weight gain main side effects

· K- ATP channel blockers.

· Differences in selectivity for receptors, and duration of effect - some clinical relevance, or not? - probably for ischaemic preconditioning. But no worse than insulin in UKPDS

· 1/2 max dose SU, add sensitiser?

UKPDS use of SU

· Add SU if FPG>6.0 mM

· Results……..

GUIDE study

· Consider just gliclazide MR arm

· If HbA1c > 6.9% ( in study

· If FPG > 7.8 mM  -  ( dose (every 3 weeks)

· HbA1c fell 8.4%   to  7.2% (weight stable)              (? % to target)

· 1of 405 had hypos needing withdrawal

· 15 / 405 on glimepiride

· So appears safe when used in aggressive titration

· No info on outcomes in lower initial HbA1c

· 1/3 > 65 yrs old, but how many frail, knackered ancient?

· Some of this in pipeline, and co-morbidities were allowed.

Thiozoledenediones eg Pio & Rosi 
· Recent monotherapy license for those that stick to licenses.

· No hypos; slight weight gain

· ( visceral fat, ( peripheral fat - ? Bounce when fall 

· Improve the atherothrombotic variables inc ( BP

· Vascular outcome studies in pipeline

· May preserve glycaemic control 30 months

· ? ( cell proliferation

· ? just removing failures from data

· Improve insulin sensitivity over 6w+ ie slow to work and slow to wear off if stopped.

 How to use Thiazolidenediones
once learnt spelling
· Endogenous insulin secretion needed

· Improve insulin sensitivity over 6w+ ie slow to work and slow to wear off if stopped.

· Avoid in hepatic impairment, CCF.

· No one in trials tipped into LVF & died; case report at PDI

· Warn patients about swollen ankles.

· Do not start at same time as CCB, or ( blocker

· FBC & LFTs at start & 2 mthly; stop if ALT>3x normal - no probs with abnormal LFTs found.
When to use TZDs

· On SU, failing & cannot use metformin

· On metformin, failing & cannot use SU

· Failing diet and cannot use metformin or SU - less common but does happen

· In USA:-

· Failing SU + metformin, triple therapy is effective (but why not use one OHA plus insulin)

· On high dose insulin & can’t take metformin

OHA triple Rx or Insulin

· Patient preference

· Difficulty with insulin injections

· Weight gain on insulin can be dramatic (but not zero on TZD)

· If keen on sticking to UK license, no TZD triple Rx (OK USA)

· Benefit of tight control on insulin at this stage demonstrated in Kumamoto study

· CI to TZD (oedema) and number of tablets

Prandial glucose regulator - repaglinide.

· Short acting insulin secretogogue cf  SU.

· Low risk hypo & weight gain. 

· Take 0.5 to 4 mg with each meal

· miss meal ( miss tablet

· Ideal in those with irregular meal patterns - eg shift workers, Ramadan fasters, Care Home residents.

· Can be pain to titrate, multiple doses & not cheap

Prandial glucose regulator - nateglinide.

· Modified phenylalanine molecule which resensitises the ( cell

· 120 mg tds - manufacturer’s dosing rubbish

· Safe in liver disease. 

· Low risk hypo & weight gain. 

· Ideal in those with irregular meal patterns 

· Not cheap, multiple daily doses.

· Not potent eg 0.7% (   HbA1c.

· License is for use with metformin, not mono Rx.

Insulin treatment

· Some elderly diabetic folk admitted very sugary & not sure Type

· May give course of insulin to improve ( cell function and insulin sensitivity.

· Review in clinic and try on OHA - 1/2 OK

· Or if present with MI, DIGAMI = insulin if live outside Bristol.

· Routine insulin conversion seems to not improve HbA1c if <8-8.5%

Rapid acting analogues

· Humalog, Novorapid

· Main differences = pens

· Give at start of meal eg

· basal bolus regimes

· ready mixed eg novomix 30

· Less hypos particularly 3.00 am

· Can give at end of meal if not sure will eat

· Main benefit is Quality of Life

Glargine

· Should be ideal insulin for basal insulin

· Little variation from dose to dose (unlike NPH)

· Ferociously expensive, but should be easier to monitor

· Should get better safer sugars

· Use in daytime tablets, once daily insulin regimes eg Fritsch 2003

When to use glargine in T2DM failing OHA (and if diet was strict, this might not happen)

· On NPH already

· Variable control

· 3.00 am hypos on bedtime NPH

· Sugars OK am, high pm on bedtime NPH

· Starting insulin

· If insulin given by someone else

· Can give glargine any time

· If do not wish to switch later

· Pens not great.

How to use glargine

· Decide who will give insulin, when & how.

· Start 10 units (6 if frail), and stop some OHAs

· Continue metformin > SU

· Monitor FPG; Increase dose weekly.

Problems

· Long acting so should stay hypo long time

· Intercurrent illness - what happens when OK - tend to give quick acting with each meal

So when do I increase Rx in free range folk after diet trial?

· If no risk hypo - if HbA1c > 6.0%, 

· If risk hypo - if HbA1c > 7.0%

· If frail elder & risk hypo, if HbA1c >8.0, if will eat & will be monitored, and I have just made up this figure, but Americans have also guessed at same figure.

Heart Protection Study

· Took folk at risk and randomised to Simva 40 or dummy

· If random total cholesterol >3.5 mM

· Aged up to 80 yrs

· Inc 3982 with diabetes

· Slightly messy - pts did not conform to allocated meds

Significance of HPS

· Random total cholesterol

· No messing around with fasting specimens (until you want to know trigs)

· No messing with colour charts, risk calculations etc

· Simva well tolerated (but had run in on simva to make sure)

· Applied up to age 80 yrs

· 25% risk reduction with 1 mM drop Total Chol eg ASCOT

· Does it matter which Statin?

Other factors in Cholesterol

· Diet - minimal clinical effect (HAW Neil BMJ), but check not on lard tds

· Sugar control - minimal clinical effect (UKPDS), but would ensure not grossly uncontrolled

· LFTs, TSH.

2004 joint British Guidelines

· Total Cholesterol <4

· LDL cholesterol   <2

· Triglycerides       <2

Triglycerides

· A pain cos sig in DM folk

· If random Trigs<3, fasting trigs should be OK   Dean JD, Durrington PN. Treatment of dyslipoproteinaemia in DM. Diab Med; 1996

· Obesity, alcohol, poor sugar control & renal impairment - significant other factors.

· Either statin to correct TC and Trigs

· Or fibrate to correct trigs and HDL-C

· Pio ~ 15-20% drop in trigs

BP points

· Targets 140/80

· 125-130 systolic if nephropathy

· PROGRESS showed benefit droping BP in normotensive group by 10 systolic

· ADVANCE awaited

· 24 hr BP enlightening

· Nocturnal dip possibly important

· Write BPs in record book

Drugs - give what you like

· Thiazides proven in SHEP

· ACE inhibitors

· HOPE = BP study  (EUROPA similar)

· ARBs proven in LIFE, SCOPE

· CCBs proven in Syst-Eur & HOT

· ( Blockers - Lancet editorial - use lipophilic

· MRC trial in elderly - atenolol ( no benefit

· ALLHAT - messy +++

· Thiazide>CCB>ACEi to cause DM

· You will need multiple drugs, but 5% weight loss would match one drug

ACEi & ARBs good

· BP tablets

· CCF tablets

· Microalbumuria tablets

· Possibly prevent vascular events

HOPE: MICRO-HOPE DM substudy;
 Lancet 2000; 355: 253 - 59
· 3577 diabetes patients randomised to ramipril 10mg/d or placebo for 4.5 yrs.

· DM (age (55) + one other CV risk factor

·  BP>160/90 or on Rx


·  smoker


·  microalbuminuria

·  Cholesterol >5.2 or HDL <0.9


·  previous CVD
· Excluded if reason to have or not have ACE inhibitor.

· Endpoint = composite of CV death, MI or CVA ie stroke or MI, fatal or non-fatal

Micro-Hope Summary

· Subjects had multiple vascular risk factors & on multiple other agents.

· Ramipril reduces:


–
CV death, strokes and MI from 20% to 15%
–
Total mortality from 14% to 11%


–
Revascularisation
–
Diabetic nephropathy

· The benefit was probably/possibly independent of the minor (-2.5/1) effect on BP in clinic, but apparently significantly lower 24hr BP on ramipril.

· Supported by other ACEi trials
But can be harmful

· Hypoglycaemia

· Mild renal impairment & high K+

· = Type 4 Reanl tubular acidosis

· Rx stop ACEi/ARB, then add fludrocortisone

· Renal artery stenosis

· No good test & progressive
· Watch creatinine; 20-30 rise =“OK” on ACEi, higher = stop

Thiazide or indapamide

· Effective and cheap

· Use low dose thiazide except:-

· Renal impairment 

· Borderline sugar control

· Gout

· Half strength thiazide tablets would be as good (Diabetic Medicine summer 2003)

Microalbuminuria

· dipstick -ve

· Daily AER 30 to 300 mg (20-200 mcg/min), 

· ACR >3-5ish.

· MA progresses to nephropathy in 5-10% of patients each year

· Different significance in T1 and T2 DM.

DM nephropathy

· Albuminuria

· Hypertension (unusual in type 1s)

· Decline in GFR 10 mls/min/yr

· Ageing decline 1 ml/min/yr.

· Assoc with retinopathy

IRMA  Adverse Outcomes 
ie fewer adverse events on irbesartan

Interventions

· BP 135-125 systolic target

· Blood sugar control (likely bit late)

· Block RAS

· ACEi in HOPE ( vascular events

· ARBs in many studies ( renal decline

· Aspirin

· Statin

· Exclude other causes renal disease

· Exclude UTI

What about ACE inhibitor plus ‘sartan? (T2s, HT, (AER) Mogensen CE, BMJ, 2000.

Indications

· Previous vascular event

· Micro-albuminuria (ADA guidelines)

· 10 yr vascular risk > 15%

· Use UKPDS risk calculator

· Rare to find elderly DM person not for aspirin

· Dose - open to debate

· Could use clopidogrel

The frail older diabetic person

Ie residential care cos home alone = even more neglected.

Nursing/rest home diabetes

· Common - 25% 

· Half diagnosed Sinclair AJ, Diabetes Care 2001; 24: 1066-1068 

· In undiagnosed, FPG low ie useless test

· Undiagnosed care home DM risk factor for HONK, and adverse outcomes, so consider if pt going down pan.

· Only get 50% calories required, but not so much when unwell

· Care with hypoglycaemic agents ie SU.s & insulin

Multifactorial intervention
is needed to avoid adverse events.


Important web sites

· UKPDS inc risk engine:-

· www.dtu.ox.ac.uk

· American Diabetes Association inc clinical guidelines:-

· www.diabetes.org

· BDA:-

· www.diabetes.org.uk

