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ihe Planet isiChanging

How do old and new relate?
A guide to the new values expressed as mmol/mol is:

DCCT - HbA1c IFCC - HbA1c
(%) (mmol/mol)
6.0 42

0.0 48

7.0 53

s 59

3.0 64

9.0 75

IFCC (mmol/mol) = (current value (%) * 10.93) - 23.50 (reported to a whole
number)




Who is From One of These
Places?

ASia

Njflez

Nerthler Seuth America
Australia or Poelynesia

EUrope




Why: s/ This Impoertant?

Most of you' are from a genetically: susceptible
population

Many: off you may: know: Someone with diabetes

You may: be the person they: turn| te: for advice




Why:is it Important?

Diabetes hasi aniimpact on almost every: branch
oF medicine

More than 10%: of inpatients have diabetes
It IS becoming more prevalent

The gloeball econemic burden off diabetes is
ENOrmous




The Impact ofi Diabetes in the UK

Tihe prevalence ofi people with knewn diabetes Increased
N one health district firom 2.3 to 3.4% between 1996
and 2005, while the propertion knewn te have diabetic
complications fell firom half terone third

Glucose-loweringl therapies and test strips accounted for
6.9% ofi the total UK drug bill'in 2008

Adjusted costs for these; prescriptions rose (infEngland)
from £290m i 2000/ to £591m in 2008

Insulin accounted for 48.4% of these costs and! test
strips for a further 23.6%

Gale EAM Diabetic Medicine 2010;27(9):973-976




The Impact ofi Diabetes in the UK

Tihe glitazones accounted for 11.7% of scripts by Cost,
pUt 2.8% by velume: Metiorminiaccounted fior 10.7% by
cost, but 52.8% by velume

Use of insulinr secretagogues (mainly: sulphonylureas),
el firom 16,2 to) 3.7% by cost: between 2000 and’ 2008
and fremi 35.7 0 19.5% by volume

Patients with Type; 1 diabetes had a mean HbATE of
8.8% 1IN 2000/as against 8.7% in; 2008. Insulin-treated
patients with Type 2 diabetes had an HbALc of 8.5% In
2000rasiagainst 6:4% 1in 2008

Gale EAM Diabetic Medicine 2010;27(9):973-976




The Impact ofi Diabetes in the UK

Reductions; in HBATC were seen in; seme treatment
groups and may! reflect earlier diagnosis and /. of more
aggressive escalation of therapy:

Systoelic bleed! pressure fell by approximately: 8 mmiHg
(%5%) N those with Type 2 diabetes and total
cholesterol fiell from| 5:6 te) 4.2 mmol / 11 ()25%)r over the

Same period

Tihe costs for acute hospital care for dialbetes rose firom
8.7 to 12.3% ofi revenue; between| 1994 and 2004

Gale EAM Diabetic Medicine 2010;27(9):973-976




Some Definitions

TVpe 1
Type; 2

Others (net mentioned any: more)




Twoe Main: TVpes

Vpe 1

s Autoimmune; destruction of the [ cellsiof the
Islets off Langerhans ini the pancreas. This
leads; te an absolute insulin: deficiency. Insulin
treatment: s therefore mandatory,

s Previously knewn as IBDDM or'juvenile; onset
diabetes




Twoe Main: TVpes

Vpe 2

s Impairedtinsulin:actionr (Insulinf resistance)
and eventually, impaired insulin Secretion: as
well

s Usually treated with' oral medication initially,
then may: move onte insulin

s Formerly: knownras NIDDMfer maturity’ onset
diabetes




How. is the Diagnosis Made, (1)7?

Glucose criteria (mmol/L)

Fasting* Random
[’2 hr va.i‘ue}

Dlahetes mellitus

* includes fasting value on OGTT (oral glucose tolerance test) or no calorie intake for =8 hours.
** with classic symptoms or hyperglycaemic crisis.

Davies PH et al Brit J Diab Vasc Dis 2010;10(6):261-264




How. is the Diagnosis Made, (2)7?

HbA,_ criteria: IFCC assay"

DCCT aligned - HbA,_ (%) IFCC- HbA,, (mmol/mal)

Diabetes mellitus ; > 48

Pre-diabetes 39-47

Normal ; < 38

Please note the above values may not apply in the following clinical circumstances

Abnormal red cell turnover conditions: such as anaemias from haemolysis, spherocytosis or iron deficiency (such as in
pregnancy)

Haemoglobinopathies: certain ones will affect diagnostic criteria (eg HbS, HoC, HbF, HbE). With Sickle cell trait, specific
HbA,, assays will overcome this problem.

Rapid onset diabetes: such as most Type 1 diabetes mellitus and some Type 2: the HbA,_ can be within the normal range
despite marked hyperglycaemia

Near patient testing: using current HbA, _ tests are not deemead to be sufficiently accurate for diagnosis

In these and other cases where there is doubt as to the use of HbA,., the glucose criteria below must be used. Renal failure
concerns can be overcome if specific assays are used.

Davies PH et al Brit J Diab Vasc Dis 2010;10(6):261-264




How. is the Diagnosis Made, (3)7?

Diagnosis of Diabetes Mellitus: Summary of ADA criteria’?
Any one criterion is sufficient even if others normal

1: HbA. - 2 6.5% (= 48 mmal/mol) using an IFCC standardised assay

1w =

2: Fasting glucose: = 7.0 mmol/L
3: OGTT 2 hour value: = 11.1 mmaol/L

4: Random glucose = 11.1 mmol/L with classic symptoms or hyperglycaemic crisis.

In the absence of classic symptoms or hyperglycaemic crisis,
criteria 1 - 3 need repeating.

So, in summary, making the diagnosis of diabetes is not as
straightforward as it used to be
Davies PH et al Brit J Diab Vasc Dis 2010;10(6):261-264




Clinical Features
Type 1 Type 2

Age at Onset (years) < 40 > 40
Duration of Symptoms; | Days or Weeks Years

Body Weight Normal or'Low | Normal or High
Ketones Yes )\ [o]

Insulin'Mandatory? Yes )\ [o]
Autoantibodies Yes No

Complications at No Up to 20%
Diagnosis

Eamily History?2 No ) (=15

Other Auteimmune No
Diseases?

Percentage of cases




Familial Risks — Type 1

I neither parent = 1 in 250
li'mother has it = 1 in 50— 100
liFfather has it = 1 in 12

If 1 sibling/has it = 1 in 15 — 30

I 1 siblingland 1 parent has it = 1 in 10

It bothi parents have it = 1 in 3




Familial Risks — Type 2

I neither paremnt has type 2 diabetes = 10%
I 1 parent has it = 20/ - 30%

I 1 sibling has it = 40%

I bethI parents have it = 70%

Ifani identical twin has it = 80-100%




S0, Can Diabetes; Be, prevented?

Yes — but only. ifi you chese your parents
Very: carertily




The Insulin Signalling Cascade
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@ Current Medicine Group




Is Type 1 Diabetes Preventable?

Not at the moement

s Lots of people are doing work on trying to
modulate the immune; system

= Noiluck as yet




Rituximab

87 people withrnewly
diagnosed type 1
diabetes

n

Given 4 doses of
rituximab; over 3
Weeks
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Total Insulin (dose/kg

Followed up for a year

Pescovitz MD et al NEJM 2009;361(22):2143-2152




Ciclesporin and Methoetrexate

HbA1c (%)

Daily Insulin Requirement (units/kg/day)

Time (months) Time (months)

10 children with new onset T1DM given

standard treatment or Sobel DO et al Acta Diabteologia 2010;47(3):243-250
immunosuppressant's



Is Type 2 Diabetes Preventable?

Absolutely,

s At least 3 studies have shown that TLC can
make' a difference




Incidence of Diabetes

Risk reduction
31% by metformin — Placebo (28.9)
58% by lifestyle
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@ Current Medicine Group
The DPP Research Group, NVEJM 2002;346:393-403




Study: Number

O Central group
O Intervention group
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Mo, watk DhageTes/ Tatal Mo,

Intervantion group  &/13 10/66 aien 2138
Control group 1548 25107 14448 2115

The Finnish DPS Group, NEJM 2001;344:1343-1350




What About Other' Drugs?

Hazard ratio, 0.28 (95% Cl, 0.16-0.49)
P<0.001
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Pioglitazone

Months since Randomization

MNo. at Risk
Placebo 299 259 228 204 191 134 23
Pioglitazﬂn e 303 262 244 228 218 140 a7

1800 people randomised to

pioglitazone or placebo DeFronzo RA et al NEJM 2011;364(12):1104-1115




Welcome to the UEA-IFG Study:
Delivering a Diabetes Prevention Programme
In Central, North and South Norfolk, UK

Do you live in Norfolk, UK?
Are you aged between years old?

jregham
e

CONTACT US:

UEA-IFG Study Team

NHS Clinical Research & Trials Unit

School of Medicine,

Health Policy & Practice

University of East Anglia

Norwich - . . s

NR4 7T Click on the map to check if you’re eligible
*** Qur last Screening Appointments are on Fri 18th Dec 2009. If this
, - - - - T

,a. (01 603) 5973 0 0 is your first contact with us, please get in touch with us before 30

November 2009. ***
www.uea-ifg.nhs.uk

* In order to access these pages you must be eligible for the study and have a
username and password




Change in BMI Over Time

BV
(kg/m?)

1965/1904

220)027/220)0)2

06 change

<25

38.5

32.1

=200

41,2

39.0

-5.6

>30

20.3

28.9

29.8

Elderly Mexican Americans

Beard HA et al Diabetes Care 2009;32(12):2212-2217




Number with Diabetes

BV
(kg/m?)

1965/1904

220)027/220)0)2

06 change

<25

16.8

23.6

4.8

16.9

40.5

25.4

>30

27.3

46.9

19.6

Elderly Mexican Americans

Beard HA et al Diabetes Care 2009;32(12):2212-2217




Numbers Predicted to Have Diabetes
in the USA
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ource: Diabetes Population Cost Model
Huang et al et al Diabetes Care 2009;32(12):2225-2229




Associated Costs

e Diagnosed 2029-2033

v Currently have Diabetes
—#—Total Spending
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v Diagnosed 2019-2028

= Diagnosed 2009-2018
Huang et al et al Diabetes Care 2009;32(12):2225-2229

-:a‘b “hﬁﬂ';.

W
R M




Data From 3.3M Danes

Event rate/ Event rate/

DM + Prior MI
1000 person-years 1000 person-years rrrer

Prior MI
DM
No DM + Na Prior M|

250 250 A
200 A

150 A

100 A

D |7/IIII flllllllf,lllllllJ!IAge
30-39 40-49 50-59 60-62 70-79 80-89 30-39 40-4% 50-59 60-62 70-79 80-89

Numbers at risk:

Mo DM + No Prior MI 407 796 374 738 323089 197 672 134052 57 626 389 797 368 588 326 918 229144 193 244 124858
Prior MI 561 3 299 97313 14 580 14 769 6 416 149 801 2 585 5 404 7 954 6 905
oM 2989 4 B9S 7 985 8032 6 736 3 102 2271 3 355 5 101 6 901 8328 5 GBS

oM + Prior MI 28 168 715 1363 1348 508 13 67 207 502 B74

Schramm TK et al Circulation 2008;117:1945-1954




Pata frem; 700,000 People

Mumber HR [95% C1) I* {95% C1)
of cases

Coronary heart disease® 26505
Coronary death 11556
Mon-fatal myocardial infarction 14741

Stroke subty pes®
Ischaemic stroke

Ha=morrhagic strokes
Unclassified stroks

Orther vasoular deaths

2-00 (1-83-219)
31 (2-0%5-2-60)
1-82 (1-64-2-03)

237 (1-95-2-65)
156 (1-19-2-05)
184 (1-59-213)

173 (151-1-98)

b4 (G4-71)
41 (24-54)
37 (19-51)

1 (-20)
0 (0-26)
33 (12-48E)

0 {0-26)

Emerging Risk Factors Collaboration Lancet 2010;375(9733):2215-2222




Pata frem; 700,000 People

A Coronary heart disease B Ischaemic stroke
40 54— No known history of diabsates at baseline survay . '
—ip— Enowen history of diabetes at baseline survay
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Emerging Risk Factors Collaboration Lancet 2010;375(9733):2215-2222



Risk: off Developing CHD

A Fasting blood glucose B Totaland non-HDL cholesterol C  Systolic hlood pressure
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Emerging Risk Factors Collaboration Lancet 2010;375(9733):2215-2222




Vascular Complications Of Type 2
Diabetes At The Time Off Diagnesis

Cerebrovascular

Retinopathy! 5567
Py 217, disease?

Nephropathy? [§Higc/ Abnormal ECG?

Erectile . Ty ;
dysfunction’ 207 I PN 3f Hypertension’

Ischaemic skin ; Intermittent
changes (foot)' 57 SR D7 icati
J claudication?®

Abnormal vibration N Y o Absent foot
threshold (foot)! =/ pulses’

1. UKPDS Group. Diabetes Res 1990; 13: 1—11. 2. The Hypertension in Diabetes Study Group. J Hypertension 1993; 11: 30-17. 3.
Wingard DL et al. Diabetes Care 1993; 16: 1022-5.




OK, so You Die — So What?

Diabetes remains:

x ['he most common cause; of blindness in the
developed world

ﬁ’




Retinopathy: and Glycaemic, Control

Retinopathy
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@ Current Medicine Group
DCCT Research Group NEJM 1993;329(14):977-986




OK, So Youl Go Blind Before, You Die

[t1S the most
COMMON| CalSe
for Nen-traumatic
lower limb
ampuUtations: in
the worldl = Infthe
UK, 50% of these
OCCcUr In the 4%
of the pepulation
WhOo have
diabetes




OK, So Youre Blind and Limp

Diabetes Is the! most common cause of
endi stage renal disease in the werld




Nephropatiay: and Glycaemic Control

Microalbminuria
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@ Current Medicine Group
DCCT Research Group NEJM 1993;329(14):977-986




Blind, Limprand en Dialysis

You have a 2 — 3 fiold Increased risk off
mMacro=vascular risk

x .6, strokes and heart attacks




Glycaemic Control Is Important

Any end point
related to diabetes
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Reduction in risk per
1% reduction in A;c (9 mmol/mol)
Overall: 21%*
Diabetes mortality: 21%*
MI: 14%
Stroke: 1291
Microvascular: 37%*
Heart failure: 16%7
Cataract extraction: 19%*
Amputations or PVD death: 43%*

*P<=0.0001.
TPﬁﬂﬂi

@ Current Medicine Group

UKPDS Lancet 1998;352(9131):837-853




Numbers Needed to Treat

Primary prevVeRtion eVver S Vears
s Statin'—40 — 70

s BP lowering drugs — 80— 160

s Aspirin — > 300

Ridker PM et al Circulation: Cardiovascular Quality and Outcomes. 2009;2:616-623




Blind, Limp, on Dialysis and
Someone Wiping your Bettom

Its all preventable
A little bit of exercise

A little bit less to eat




ARy QuUestions?




