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What is Diabetes?
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Quick summary of the anatomy and physiology

= |s the inadequate control of carbohydrate metabolism leading to
higher than “normal” blood sugars

= Glucose is the basic molecule needed for metabolism of the body’s
cells

= The body seeks to maintain a near constant blood sugar level to
respond to needs of body for sugar at any 1 point in time

= What “goes in” must “go out” or one seeks to balance the scale to
maintain an equilibrium — this is “biostatsis”

= Hormones are used to help control this biostasis
= |nsulin and glucagon are the prime ones
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Quick summary of the anatomy and physiology

= Food (carbs, fat and protein) ingested — broken down in GIT to
many components including glucose

= Glucose absorbed into blood — rising blood sugar —stimulates the
Islet cells — releases insulin —facilitates entry of glucose into
muscle/ liver cells in particular - all cells that require sugar for
metabolic function

= Glucose is stored in the muscle/liver as glycogen for future use

= Once level of absorbed blood sugar comes down to a certain level,
the amount of released insulin decreases to keep the blood sugar
from going too low.
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The prevalence of diabetes in Australia

Diabetes type mot

Erown
3%

Mote: Gestafonal diabetes i not Included In Total dabeles'.
Source: AIHW analysis of the ABS 200708 HHS CormMidentiaised Unil Record Flika.

Figure 1: Number of people with diagnosed diabetes by type of diabetes, Anstralia 2007 -08




What Is the prevalence of diabetes in Australian and New

Zealand adults?
20 -

Diabetes Prevalence

18 - 49 50 - 59 > 60 overall
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What was life expectancy for diabetics in the past?

Reduction in Life Expectancy (Mean Years) in Diabetic Versus Non-diabetic Subjects

Type 2 diabetes reduces life expectancy

Age at Marks & Krall Goodkin .Panzram &
diagnosis 1971 1975 Zabel-Langhennig
‘ 1981

10/15 (17) 27

1519 = 1617 23
20-29 12-14 16
30-39 10-11

40-49 3.9

bpeied
50-59

Panzram G. Diabetologia 1987;30:123-31
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What has changed since the PANZRAM Study?

before HbAlc available

before Blood Sugar monitors

before disposable syringes and needles

before structured diabetes education
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Type 1 diabetes mortality experience

Table 6: Mortality in Canterbury’s insulin-treated diabetic population compared with the general population (I
January 1984 — 1 January 1993).
Source: Brown et al. Digbetes Care 2001:24:56 — 63.

Obscrved Dxath rate Dcath rate in the Expected
Agc.group Follow-up numbser {per 1,000 person- Canterbury population number
(years} {person-years) of deaths vears) (95% CI) {per 1,000 person-yoars) of deaths SMR (95% CI)
029
Female 674.5 2 3.0{0.4-10.8) 0.67 0.5 443 (048-14.4%)
Mhlale 8005 2 2.5 (0.3-0.0) 1.24 1.0 201 (0.24-7.22)
Total 1.475.0 “+ 2.7(0.76.9) 0.98 1.5 267 (0.73-6.8%)
30-39
Female 557.4 5 9.0{2.9-209) 0.946 0.5 10000 (3. 2423 30)
Male 4620 7 15.2(6.1-31.2) 1.66 08 B75(3151-18.03)
Toaal 1,019.4 12 11.7(6.1-20.5) 1.31 1.3 90323(4.77=-16.15)
49
Female +478.0 =+ B.4(2.3-21.4) 1.76 08 5.00(1.36-12.80)
Male 533.7 B 15.0(6.5-29.5) 273 1.5 533(230-10.50)
Toaal 1,011.7 12 11.9(6.1-20.8) 2.24 .3 5.22(2.70-9.14)
50-59
Female 487 .4 13 26.7 (14.2-45.6) +.73 3 5.65 (3.01-9.66)
Male 64+ 20 31.0{19.0-47.8) B45 5.4 370(2.26-5.700
Total 1.131.8 33 292 (20.1-41.00 6.59 1.7 429 (2.956.03)
6069
Female £18.1 a7 43.2(31.8-62.4) 12.31 121 366 (2.58-5.04)
Male 621.2 39 52.8 (44.6-85.T) 2248 1+.0 2.79 (1.98-3.81)
Toral 1,430.2 76 52.8 (41.1-67.5) 16.86 24.0 31T (2.51=-3.99)
To79
Female 598, T 45 75.2 (54.8-100.7) 3396 20.3 222 {(1.62-297)
Male 439.5 53 120.6 (90 4-158.5) 57.83 254 2080 (1.57-2.75)
Toial 1,038.2 98 34 (7T1.1-115.5) 43.78 45.8 2. 1% (L.7¥5-2.02)
=80
Female 1659 41 247.1{177.2=-335.1) 113.33 13.8 218 ({1.56-2.90)
Male 90.7 27 207. 7 (196.2-434.6) 145.39 13.2 205 {(1.35-299)
Toaal 156.6 63 265.0(207.2-338.1) 12315 320 213(1.67-2.72)
Total
Female 3,780 147 38.9(33.0-459) 8.09 532 276(2.34-3.26)
Male 3,592 156 43.4 (37.0-51.0) 8 88 614 254 (1.16-298)
Toaal 7372 303 41.1 (36.7-45.1) 8.48 114.6 264 (1.36-296)
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Type 1 diabetes mortality experience

Table 7: Rates of mortality by diabetes classification.
Soawrrce: Brown et aof. Dickhetes Core 2001 ;24:56 — 63.

Ape.group Follow-up Cib=crved mumber Dicath rate {per 1,000
{veans) (person-yvears) of deaths person-vears ) {95% 1) SME (959% 1)
Crrowup A
o2 1 473 % + 2. T 0T Q0 2 AT 0 T ia R4
30—30 L] B | 1z 132 (& 8-231) L0 (5. 17=17.50)
B AR A SO0T 5 132 (5.7-26.00 5.7TL{Z.45-11.25)
S50 3569 11 30815 4+-55.1) +.58 (2. 298 200
G5 I+1.5 (] 424 (15692 F) 250 (068G 400
Ty &51_2 3 42010 1-1%3.1} 1.03 (0. 21-3_1C0%
=80 1.9 1 S25 3133 2031.5) F3Z (008 150
Tioeal 3.550.7 45 1272 3 17.0% I.T2(2.71—19E)
Grougy B
029 — — - —
3030 ol.8 Qo oo —
#0140 338.1 z 5.9{(0.7-21.3} 2. 86 (0.35-10.32)
S S 5151 1% 238 (12 7T=10.T) 3353 (1. Fr=5.a5%
G050 s501.8 37 46,1 (32 546360 2.70{1.9-3.72)
TOo7a a1 3 54 842 {63 4-110.3) 191 {1 4#1-2_50}
=80 145.5 34 233.7(162.0-_327.00 1.87 (1.3 2.54)
Tieal > 5659 140 5406 (6. 1 646D 2. 16 (1.82-_2_56)
Crowugr O
[ Sl 1.4 o o0 _
3039 15.5 0 Q.0 —_
FO_3D 672 [ 149 (048300 5.00 (0. 13—27.85)
S5 2290 ] I Z(180—T47) SO0 (2 T5—11. 50}
Lt il B ] +o5_ 0 33 65,5 (15.8-93.8) +.13 {2.84+-5.81%
TO7o 3357 41 1221 {89 416613} 2T {2003 TE)
=50 Lo 9 30 2944 (198.7—421.0) 235394 (1.55-3.33)
Tocal 1.247.9 11+ AL AT E-110.8) 306 (2,533 65)

S%R was sandarcized againa Conterhuryk peneral population, #Group A includes subjects who were diagrossd
at age ~— 30 years and wiwo comrmeenoed insulm therapy within 12 morths of dispnosts. Croup B comprises cees
defined by are at onset of diabetes of =30 years and commencement of insulin treatmen:z witen 12 months of
diagnosts Group O subjects ane those in whom msolin themapy commemeed =17 months after disgnoses.
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Type 1 diabetes mortality experience

Table 8: All-cause death rates and standardised mortality ratios {SMR) by diabetes groups and gender.
Source: Florkawski et al. Diab Med 2003;20:191 - 197,

Person-years Mortaliry Expected mortaliry
Group Sex follow-up per 1000 per 1000 person years SMR 9% 1
A F 704 108 40 L7 1.9 19
M 19641 13.3 52 30 1l 40
B ] 19035 04 14 1.7 14 L0
M 1839.6 54 H.h 1.6 1.3 1.9
C F 9502 85.1 318 A Ll 33
M 6983 0.2 §7.3 19 L3 4

Group A, Diagnosis age < 30 years and commenced insulin within 12 months; group B, diagnosis of diabetes 2 30 vears and stamed insulin within
12 months; group C, insulin therapy commenced » 12 months after diagnosis,
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Type 1 diabetes mortality experience

Tahble 9: All cause standardised mortality ratio (SMR, O/E)} and standardised maortality difference (SMD
({OfE) person years)) x1000) by duration and age at onset.
Source: Florkowski et al. Diob Med 2003;20:191 — 197.

Mmrarion [years)

o9 1019 204 Towl (95%. CI)
Age at onse Coemder AR SMAT SMIR ShiD¥ MR SN SMR SMD
029 F 5658 LY 4 B8 5.56 2B 15.% 3.3 5.4
(2. 4=d.5) (4. 3=12.4)
a 1-4% O.E3 T e LET 29,9 18 2.9
(2.1=3.7) (5.5<14.3)
Jo_3u F 222 392 315 20,77 230 513 18 20,8
{1.%—48.0]) (9.2-311.5)
8 | 2.22 1036 1.67 o.TE 216 451 .2 18.7
{1.5=33) 15 6=31 K}
40—sw F 305 18,34 2.69 32,97 130 17.0 1.9 24,8
(1.4=-2.6] (B g0
o4 | 1.76 11.2%9 251 45.60 P 6.2 21 315
| 1.6=2.7) (16 1=51.00
S0=5% F 1.2 21640 1.1 37.E4 329 128.1 o A
11.5=2.7) (13.5-49.1)
LY | 1.200 [T 1.59 41558 1.99 1244 1.5 254
(1120 (2. T—85.0)
=ty 9 F 167 3054 1.63 5848 — — 1.7 LLEK .
{1.2-2.3) (4.3-T6.9)
hY | 1.81 57.43 .89 —14.41 4.1 L3667 1.4 3T7.0
(10-21) (—129E7.0)
TO-7g F 149 514 268 3T —_ —_ 1.6 656
| 10-2.5) (—11.2-1421.45
3 | 211 122,51 (L =S 12 — _— 1.4 552
in,8=2.5) (—58.3-174.7)
H0e F 202 203.83 —_ —_ — - .o z03.3
(L B=5.4) =191L.7-593.4
o8 | .95 —%.13 —_— e — —_— 1.0 =51
(. 2-3.9) (28972704
Total F 1.9 13.6 22 .7 22 240 21 18.9
LA ! (1.5-2.4) (68204 (1.8-2.8)  (1Z7-30.7F (LT-27) (13.0-350) (1.8-24)  (13.9-23.8)
8 | 1.6 .4 1.7 196 .3 3n.s 1.9 17.7
{1.3-21) [3.0-13 K) [1.4-2.1} (9.0-30.2) |E B2 o) [23.7-55.4) (1.3-2.1) (12.6-22 9

SAIH ks the rano of observed to- expocted deaths; S50 15 1000 omes the difference in observed and expected mortaley ranes.
14



Diabetes Mortality in Insured Population

Total mortality experience of 41,972 insurance policies issued 1989 —
2002 with MIB code for diabetes

Mortality compared to 2001 Valuation Basic Table
495 deaths

Mortality Ratio (MR) 187%
= |fissued “standard” MR was 132%

Milano AF et al, J Insur Med. 2005;37(2):140-2
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Mortality in Diabetics Update

= RM Males

« 13810 1.27 2] . Males 2 Females
= RM Females )
= 1.62t01.44
o 27 D24-_
8 K

16 16 +

Diabetic cohort — Filled symbols
g General population — Open Symbols

8 4
1997 19899 2001 2003 2005 2007 1997 1999 2001 2003 2005 2007
Year of Death Year of Death

Figure from Gulliford & Charlton Am J Epidemiol 2009;169:455-461
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What are the major causes of death

Table 11: Cause of death by diabetes group.
Source: Florkowski et al. Diob Med 2003;20:191 - 197.

Diabetes Mortality rate
Cause of death group Nurmber of deaths per 1000 person years SMR 5% A
Diabetes and hypoglycacmia A 4 0.7 7.52 282 20,04
B 2 0.5 0.89 0.22 3.55
C | 18 1Al &7 838
Cardiovascular discase A 43 74 148 3.32 6.04
B 112 315 08 1.72 245
C 100 0.7 322 2.65 ia
A L] 14 3574 1788 7148
B 7 19 471 2.25 9.5%
Renal failure C é 14 748 134 16,66
Respiratory discase A 3 0.5 1.51 0.49 4.69
B 28 7.5 1.95 1.35 .9
C 13 79 1.65 0.9 283
Malignancy A 6 1.0 0.72 0.32 1.59
B 22 59 0.70 0.46 1.06
C 14 85 0.87 0.52 148

17



What are the major causes of death — US Study

Figure 28: Causes of death by duration of IDDM, Pittsburgh PA Epidemiology of Diabetes Complications Study.

Source: http://diabetes.niddk.nih.gov/dm/pubs/america/pdf/chapterl0.pdf

CINot diabetes EOther diabetes BERenal B Cardiovascular

related related
100

90
80
70
60
50
10
30
20
10

0

Percea o deathis

0-9 10-19 20-29 =30
Duration of IDDM (Years)

Other diabetes-related causes are primarily acute diabetic coma.
18



What are the major causes of death — Danish Study

Figure 29: Causes of death by duration of IDDM, Steno Memorial Hospital, Denmark.
Source: http://diabetes.niddk.nih.gov/dm/pubs/america/pdf/chapterl0.pdf

70 Duravion of IDDM 67
- B< 35 yvears @ =40 vears
60 | )
Gt
50 L
£ wl
=]
g 30| 27
F
p— fﬂ |
10 - .
o |
0 =
Kenal Cardlovascular
Failure Disease

Data are based on patients w ih 1DDM diagnosed at age <30 years prior 1o 1943
and followed to death or January 1, 1984, Renal failure deaths were due to
diabetic nephropathy.
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Diabetes and the risk of macrovascular disease

Figure 22: Hazard ratios for vascular outcomes in people with vs. those without diabetes at baseline.
Source: Emerging Risk Factors Collaboration. Lancet 2010;375:2215 - 2222,

Number HR (95% CI) P(95% Cl)
of cases
Coronaty heart disease* 26505 —- 2-00(1:83-2119) 64 (54-71)
Coronary death 11556 —— 2:31(2:05-2-60) 41(24-54)
Non-fatal myocardial infarction 14741 - 182 (1064-1-03) 37 (19-51)
Stroke subtypes®
lschaemic stroke 3799 — 2-77 (195-2-65) 1(0-20)
Haemorrhagic stroke 1183 . 156 (119-2-05) 0(0-26)
Undassified stroke 4973 —_— 184 (159-213) 33 (12-48)
Othervascular deaths 3826 —a— 173 (151-198) 0 (0-26)
=" T 1
1 2 4

Analyses were based on 530 083 participants. HRs were adjusted for age, smoking status, body-mass index, and
systolic blood pressure, and, where appropriate, stratified by sex and trial arm. 208 coronary heart disease outcomes
that contributed to the grand total could not contribute to the subtotals of coronary death or non-fatal myocardial
infarction because there were fewer than 11 cases of these coronary disease subtypes in some studies. *Includes

both fatal and non-fatal events.

20
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Diabetes and the risk of macrovascular disease

Figure 24: Hazard ratios for coronary heart disease and ischaemic stroke in people with vs. those without diabetes,

progressively adjusted baseline levels of conventional risk factors.
Source: Emerging Risk Factors Collaboration. Lancet 2010;375:2215 - 2222.

A Coronary heart disease B tschaemi stroke
HR(95%0) HR(95% (1)
Adjusted for Adjusted for
Age and sex —— 206(182-234) Ageand sx —8—  245(215-305)
Plus smoking status — 210(1€5-239) Plus smoling status -8 24)(216-309)
Plus BMI — 200(178-215) PlusBMI — 245(208-288)
Phus systolic blood pressure — 191 (170-214) Phus systolic blood pressue —— 277 (194-265)
Pius non-HOL cholesterol —— 103 (171-216) Plus non-HDL cholesterol —— 276(194-264)
Phus HDL cholesterol —— 187 (167-209) Plus HDL cholesterol —a— 224(194-240)
Phus log-triglyceride —— 187 (167-209)  Pluslog tiiglyceride —_ 224(194-259)
| 1 ] 1
1 2 4 1 2 4

Analyses were based on 264 353 participants (11 848 cases) for coronary heart disease and 157 315 participants {2858 cases) for ischaemic
stroke with complete information on all covariates listed. BMI=body-mass index.

21
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Complications of Diabetes and why we care

= People don’t usually die directly due to the diabetes except in coma
states

= Coma - too high blood sugar (hyper) and too low blood sugar (hypo)
= |tis the damage the diabetes wroughts over time

= Widespread systemic complications - Atherosclerosis
» Cardiovascular

Cerebrovascular

Peripheral vascular

Renal (nephropathy)

Neuropathy (peripheral and sympathetic systems)

» Retinopathy/cataracts

= |f an individual with diabetes survives more than 20 years after the

onset of disease without developing significant complications then
they have a reasonable chance of good health

YV V VYV V

22
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Complications of Diabetes and why we care

= Type 1 diabetics tend to get more “Small” vessel involvement -
microvascular
» The angiopathy - the fine coronary, renal and peripheral vessels in the limbs

= Type 2 diabetes affects the “larger” vessels - macrovascular
» The coronaries, aorta, carotids and the renal arteries

= There is however a crossover between the 2

23



What is the relative risk of complications vs population

death & disability

blindness

stroke
ESRF

CABG
cancer & CIS

Age Standardized Relative Risk Ratio (DM

over General Population)

Male
201%

359%

339%
557%

149%
125%

Female
185%

297%

275%
518%

179%
130%

24




Albuminuria and its importance as a predictor

Table 48: Progression of eGFR as a function of tha category of AER in the DCCT/EDIC study {n = 1439) based an
current AER value or the history of AER values.
Source: Maolitch et gl Diabetes Core 20000:33:1536 - 1543
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hlowm ™ Mo
Cureer al barermuna medel =crmal (B L) XH, 125 (N | ] 000 LRI 2-1.13 =000
Al by re s CaLe gory B icrosal e i =) 15 i+ +.4 J3(lEmen =000l AR (La-150 <OgH]
ALl from ike ATR
walue 28 1 Bime ol Avs N Awvs M
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Standards of Medical Care
Table 15 — Stages of CKD

GFR
Stage Description e
1 Kidney damage* with normal or increased GFR >90
2 Kidney damage* with mildly decreased GFR 60-89
3 Moderately decreased GFR 30-59
4 Severely decreased GFR 15-29
5 Kidney failure <15 or dialysis

* Kidney damage defined as abnormalities on pathologic, urine, blood or
imaging tests. Adapted from ref 283.
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Albuminuria and its importance as a predictor

Is it associated with progressive renal disease and development of cardiovascular disease?

= |t is believed an increasing Aloumin Excretion Rate (AER) is a
predictor of falling Glomerular Filtration Rate (GFR) and therefore
development of diabetic renal disease.

= However some studies have shown that those with a reduced GFR
do not necessarily have an increased AER.

= Transient elevations in AER are not as strongly associated with a
reduction in renal function as sustained levels, even if only to
microalbuminuria.

= Renal function is considerably worse when macroalbumnuria is
present.

= A higher proportion of those with Type 2 diabetes are found to have
microalbuminuria or overt nephropathy at or shortly after diagnosis —
disease often present before diabetes is diagnosed

27



Retinopathy

= Diabetes is the most common cause of blindness in those aged 30 —
69

= Diabetic retinopathy affects nearly all individuals with a duration of at
least 15 year

= |ncreased risk of ischaemic heart disease in those with proliferative
versus those with non-proliferative retinopathy

28
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Retinopathy — what are the differences?

= Non proliferative

» Narrowing of the vessels, increased capillary permeability
—>serous central retinopathy

» Hemorrhages—> exudates
» microaneurysms

= Proliferative

» new vessel formation - scarring of retina (retinitis
proliferans); vitreal hemorrhage, retinal detachment

> loss of vision

29



Retinopathy — mortality rates of Type 1 diabetics with types

Table 59: Age- and sex-adjusted hazard ratios (HRs) for all cause mortality according to level of retinopathy

compared with patients with no retinopathy in type 1 diabetes from Fyn County, Denmark.
Source: Grauslund |. Acta Ophthalmologica 2011;89 thesis 1:1 - 89.

All-cause mortality rate

Non-proliferative retinopathy Proliferative retinopathy

HR (%5% CT) p value HR (95% CI) p value
Modecl 1: age, sex 101 (0.72-1.42) 0.97 2,04 (1.43-2.91) <0001
One-by-one adjustment
Model 1 and diabetes duration 1.01 (0.72-1.42) 097 1.96 (1.36-2 R0) 0.001
Model 1 and smoking 1.01 (0.73-1.43) 0.92 201 (1.41-2.87) <0.001
Muodel 1 and Hbyj 1.07 (0.76-1.51) 0.71 2,16 (1.51-3.0%) <0.001

Model 1 and SBP 1.00 (0.71-1.41) 0.99 2.02 (1.42-2.89) <0,001
Model 1 and DEP 1.01 (0.71-1.41) 0.98 203 (1.42-2.90) <f.001
Model 1 and BMI 1,04 (0,73-1.47) 0.85 2,06 (1.42-2.97) <0,001
Modcl 1 and protcinuria 0.98 (0.68-1.41) 0.90 1.49 (0.99-2.24) 0.054
Mukivariste madel

Model 1 phus * 098 (0.68-1.42) 091 1.48 (0.98-2.23) 0.060

HR (95% (1) for all-cause mortality rate anatysed by Cox’s propornonal hazards analyses
DBFE, diastolic blood pressure; SBF, systolic blood pressure
*Model 1 plus diabetes duration, smoking, HbA,,, SBP, DBP, BMI and proteiruria
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All cause mortality with proliferative retinopathy and/or
proteinuria

Figure 42: All-cause mortality rate according to the level of baseline retinopathy and proteinuria.
Source: Grauslund J. Acta Ophthalmologica 2011;89 thesis 1:1 — 89.

100 — =
8 60-
> |
= |
B 40
204
1981 1086 1901 1996 2001 2006
Year

— « proliferative retinopathy, — proteinuria
+ prolferative retinopathy, - proteinuria
— - prolifferative retinopathy, + proteinuna

+ proliferative retinopathy, + proteinuria
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Incidence of blindness

Figure 43: Mortality-adjusted cumulative incidence of blindness during follow-up.
Source: Grauslund J. Acta Ophthalmologica 2011;89 thesis 1:1 — 89.

Blindness (%)
E 8 10 12

4

15
Follow-up (years)

Males ———-— Females
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Retinopathy

= Background - risk to vision, not to life
= Proliferative — risk to both

= Treatment available
= Good diabetic care
= [aser photocoagulation

= Anti VEGF injections (Vascular Endothelial Growth Factor, which
IS responsible for growth of blood vessels)

33
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Diabetes — morbidity from micro and macrovascular
complications

Table 26: Morbidity ratios (MbR) of macrovascular complications by age group: Diabetics vs. non-diabetics.
Source: Naslafkih A, Sestier F. J Insur Med 2003;35:102 - 113.

Age Morbidity Ratios
Macrovascular Complications (Years) MDBR. (%0)
Ischemic heart diseasel? 18-44 1.350
45-64 304
=65 172
Heart disease or stroke? 35-64 533
=65 162
Strokets 45-64 356
Chronic heart failure!® 45-64 500
65-74 247
=75 228
Peripheral vascular disease* All ages 560
Lower limb amputation All ages” 890
Adjusted’® 1.258

Carotid artery disease® 45-64 240
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Diabetes and hypertension — stroke risk and mortality

Table 55: HRs for stroke incidence and stroke mortality according to the history of hypertension and diabetes at

baseline.

Source: Hu G et al. Stroke 2005;36:2538 — 2543.

HRs (95% CI)
Diabeles
No Hypertension Hypertension | Hypertension Il and No Both Hypertension 1 Both Hypertension I

Variable and No Diabetes and No Diabetes and No Diabetes Hypertension and Diabetes and Diabetes
Stroke incidence

Cases, n 569 730 1538 18 28 94

Person-years 391630 249939 276 208 3456 2651 6520

Age, sex, and study 1.00 1.35(1.21101.51) 198(1.7910219) 254(1.61104.01) 351(240t05.14) 450 (3.60 to 5.61)

year adjustment

Multivariate 1.00 1.33(1.19t101.49 190(1.71t0211) 250(1.5810395  3.30(226 t0 4.84) 409(3.27105.13)

adjustment®
Stroke mortality

Cases, n 121 199 540 5 12 47

Person-years 394 995 254155 284 346 3551 2766 6818

Age, sex, and study 1.00 147 (1.17101.84) 262(214t10321) 3.06(1.2510749  559(3.081t010.1) 9.27 (6.58 t0 13.1)

year adjustment

Multivariate 1.00 1.47 (1.17t01.84) 25120310 3.09) 294(1.20107.21) 522 (2.87 10 9.49) 8.01(5.63t011.4)

adjustment®

*Muttivariate models included age, sex, study year, BMI, cholesterol, education, smoking, alcohol drinking, and physical activity.
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Diabetes and smoking — Relative risk of CHD

Table 58: Age and multivariate adjusted relative risks (95% Cl) for total coronary heart disease(CHD), fatal CHD and
non-fatal myocardial infarction according to smoking status among diabetic women.
Source: Al-Delaimy WK et al. Arch Intern Med 2002;162:273 - 279.

Smoking Status
. Current Smokers, Cigareties per Day -
PValue

Variable Never Smokerst Past Smokers 1-14 =15 for Trend
Person-ygars 30752 23833 3893 9729
Total CHD

No. of cases 168 160 27 103

Age-adjusted RR i0 1.47 (0.94-1.45) 143(0.95-2.16) 2.35(1.83-302) <001

Multivariate-adjusted RR 1.0 1.21 (0.97-1.51) 1.66 (1.10-2.52) 2.68 (2.07-348) <001
Fatal CHD

No. of cases 7 74 13 36

Age-adjusted RR 1.0 1.17 (0.85-1.62) 155 (0.86-2.80) 1.87 (1.25-2.80) 002

Multivariate-adjusted RR 1.0 1.24(0.90-1.72) 1.73 (0.95-3.15) 2.11 (1.39-319) 005
Nonfatal MI

No. of cases % 86 14 67 s

Age-agjusted RR 1.0 1.17 (0.87-1.57) 1.34 (0.76-2.35) 2.63 (1.95-3.71) <001

Multivariate-adjusted RR 10 1.19(0.88-1.61) 1.56 (0.88-2.77) 3.05 (2.19-4.26) <001

*The covanates for the multivanate adjustment are age, perod, aicohol consumption, duration of diabetes, postmenopausal hormone use, diabztes medication
use, body mass index, family history of MI, physical activity, high cholesterol, and high blood pressure. RR indicates relative risk; Cl, confidence interval; CHD,
coronary heart diseasa; MI, myncardial infarction; and ellipses, data not applicable.

{Reference group.
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HbAlc control — how tight should control be?

Figure 37: Adjusted hazard ratios for all cause mortality by HbAlc deciles in people given oral combination and

insulin-based therapies.
Source: Currie Cl et al. Lancet 2010;375:481 - 4885,
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Cox proportional hazards modefs were used, with the HbAIc base case scenario. Vertical errar bars show 95% Cis, horizontal bars show HbAIe
range. Red circle — reference decile. *Truncated at lower quartile. TTruncated at upper gquartile. Metformin plus sulphonylureas (A); and insulfin-
based regimens (B).
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ACCORD
= 10,251 patients with Type Il Diabetes

= Poor control (average HbAlc of 8.1%)
= Previous CV event or other risk factors

Target

= |ntensive control — HbAlc 6.0% or less (actual - 6.4%)
= Standard control — HbAlc 7-7.9% (actual — 7.4%)

Result

= 22% increase in mortality in intensive group
= TRIAL STOPPED
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HbAlc control — how tight should control be?

= There was a U shaped pattern of risk association with HbAlc
= |t was similar between insulin and non insulin controlled cohorts
= The findings from this study aligned with the ACCORD trial

= Studies showed a HbAlc of approximately 7.5% associated with
lowest all cause mortality + lowest progression rate to large-vessel
disease events

= Hypoglycaemia is associated with various sequelae that could
iIncrease mortality
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HbAlc control — how it affects all cause and CV mortality?

Table 54: Sex-specific analysis of the association between baseline glycosylated haemoglobin quartile and all-cause
and cardiovascular mortality, Wisconsin, 1980 — 19582 to 2001.
Source: Shankar A et ol Am S Epiderniol 2007:166:393 — 402,

Giycosylated Allcause morality Cardicvascular mortality
e magiobin Mo, at ige- and duraiion- Multivariab ks Aga- and duration - Mualtwariabie
Bovel {range Fisk: "::;ﬁ' ACjUSted mod® Mok, 1 Carfiovascular  adjusted mode™ madete,t
n ') (n =201} g %5% O AR 95%Cl : A 95%Cl PR p—
Men (n = 448)
Quartia 1
{5.6—-9.4) 110 17 1 Referam 1 Referent i 1 Reterant 1 Referert
Cuartia 2
{9.5=10.5) 118 32 1.30 071,235 171 083 316 21 182 081,457 196 082 463
Cuartie 3
{10.6-12.0) 110 3z 1.69 0983 305 200 1.09, 369 26 339 147,782 317 136 738
Quartia 4
{12.1-185) 110 34 273 152, 497 248 1.33, 457 23 419 179,980 453 195 1082
o trend 0.0004 0,004 0.0001 < 00001
Yomen (n= 431}
Cuwartia 1
(5.6-9.4) 115 13 1 Referan 1 Referent 7 1 Referent 1 Referent
Quartie 2
{9.5—=10.5) 1 25 1.82 093 359 192 096, 386 16 211 086 518 202 0.82 495
Quartie 3
{(10.6=-12.0) 112 20 1.30 064, 263 122 0.58, 256 15 1.78 073 438 1.80 0.73 443
Cuartie 4
{12.1=-155) 113 28 234 120 458 248 1.24 499 16 262 107,839 237 095 590
B rend 0.04 0.05 0.06 0.10

* Redative risks (RRs) and 95% conhdence intervals (C1s) were adjusted for age (vears) and duration of diabetes (years).

1 Additicnally adjusted for education {years of schooling), body mass index {(kg/m®), smoking {never, former, current), hyperension (absent,
presend), systolic blood pressure (mmHg), diastolic blood pressure (mmHg), proteinuria (absent, present), retinopathy (none, nonpoiferative,
prolferatival, history of neuropathy {(absent, prasent), and history of daily aspinn intake (no, yos).
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Diabetes and morbidity

Figure 33: Age-standardised percent of persons aged >18 years reporting activity limitations, US 1989.
Source: http://diabetes.niddk.nih.gov/dm/pubs/america/pdf/chapterl?.pdf

Age-Standardized Percent of Persons Age 218 Years
Reporting Activity Limitations, U.S., 1989

60 ~

Age-stardardized percent

NIDDM IDDM Nondiabetic

Source: 1989 National Health Interview Survey
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Diabetes and morbidity — how is working restricted

Figure 35: Percent distribution of restricted activity days, by diabetes status, US 1989.
Source: http:f/diabetes.niddk.nih.gov/dm/pubs/famerica/pdf/chapterl2.pdf
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Diabetes and morbidity — how is it affected by age

Figure 38: Percent of type 1 patients reporting being limited in type or amount of work activity, by age, Pittsburgh

EDC Study 1990 - 1992.
Source: http://diabetes.niddk.nih.gov/dm/pubs/america/pdf/chapter12.pdf
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Diabetes and morbidity — how is it affected by duration

Figure 39: Percent of type 1 individuals reporting work limitations, by duration of diabetes, Pittsburgh EDC Study,

1990 - 1992.
Source: http://diabetes.niddk.nih.gov/dm/pubs/america/pdf/chapterl2.pdf
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Source: Pittsburgh Epidemiology of Diabetes Complications Study
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What conclusions can we draw?

Mortality has been improving
» Relative risk reduces with age at onset in 10 year increments

Morbidity has shown some improvement but only for good risks

Complications and co-morbid factors remain important
» Albuminuria

Proliferative retinopathy

Coronary artery disease

Hyperlipidaemia

Hypertension

» Smoking

Views have changed on intensity of control

|
YV V VYV V
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Thank you for your attention.



