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O] 2 QALY E H| S 3| (AACE) 2015 <6.5%
M7 S e 4 108 (IDF) 2014 <7.0%
ol &t B SHS| (JDS) <7.0%
FHLIChEh B SES| (CDA) 2013 <7.0%
G2 etz B3t 3| (NICE, UK) <6.5%

IDF 2014; Recent studies have failed to provide conclusive results in
favour of tight versus standard glycaemic control and adding additional
glucose-lowering therapy below 7.0% is of limited efficacy and
consequently cost-ineffective.




« Type 1 diabetes
N=1441
F/U: 6.5yrs
AHbA1C=1.9%

Exponential

relationship with
HbA1C

No threshold

New Engl J Med. 1993;219:977-986

The New England

- Journal of Medicine
od .
o o o . Volume 329 - Number 14
E EFFECT OF INTENSIVE ON E DEVELOPMENT AND
PRA SSION OF LONG-TEI ' ULIN-DEPENDENT DIABETES
The DiaseTes Co Researcu Group®

Compared to
conventional therapy,

reduced the
Incidence of

Retinopathy: 63%
Nephropathy: 39%
Neuropathy: 60%

A gy

Korean Diabetes Association



Relationship of HbA, . to Risk of
Microvascular Complications

Diabetes Control and Complications Trial

(DCCT)
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HbA,. level and risk of
retinopathy or hypoglycemia
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UKPDS

Kumamoto

ACCORD

ADVANCE

VADT
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Clinical trial of intensive v conventional

Observational analysis policy’
Baseline HbA,, Updated mean HbA,,
Decrease in risk Decrease in risk Decrease in risk (%)

No of (%e)1% reduction (%)/1% reduction No of  seen for 0.9% difference

events {95% Cl) P value (95% CI) P value evenis in HbA,, (95% CI) P value
Aggregate end points
Any end point related to 1255 11 (8 to 13) <0.0001 21 (17 to 24) <0.0001 1401 12 (1 to 21) 0.029

diabetes

Deaths related to diabetes 346 9 (310 14) 0.0018 21 (15 to 27) <0.0001 14 10 (-11 to 27) 0.34
All cause morality 597 6 (2 t010) 0.0081 14 (9 10 19) <0.0001 702 B (10 to 20) 0.44
Myocardial infarction 496 5(0to9) 0.067 14 (8 to 21) <0.0001 573 16 (0 to 29) 0.052
olroke 162 —4 (-14 10 b) 0.44 12 (1 10 £1) 0.035 203 =11 (-49 10 1Y) 0.9
Peripheral vascular disease® 41 28 (18 o 371 <0.0001 43 (31 io 53) 00001 47 35 (18 g B4} 015
Microvascular disease 323 23 (20 to 27) <0.0001 37 (33 to 41) <0.0001 346 25 (7 to 40) 0.0099
single end poinis
Heart failure 104 0(-12to 11) 0.99 16 (3 to 26) 0.016 116 9 (-35 to 39) 0.63
Cataract extraction 195 9 (2 to 16) 0.013 19 (11 to 26) <0.0001 229 24 (0 to 42) 0.046

*Lower extremity amputation or fatal peripheral vascular disease.

BMJ 2000;321:405-412
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What this study adds

There is a direct relation between the risk of
complications of diabetes and glycaemia over time

No threshold of glycaemia was observed for a
substantive change in risk for any of the clinical
outcomes examined

The lower the glycaemia the lower the risk of
complications

The rate of increase of risk for microvascular
disease with hyperglycaemia is greater than that
for macrovascular disease

BMJ 2000;321:405-412



ADVANCE : Renal events

% of patients with event

Intensive Standard Favours |Favours Relative risk
(n=5,571) (n=5,569) Intensive |Standard  reduction (95% ClI)
Total renal events 26.9% 30.0% B 11% (5t017)
New microalbuminuria 23.7% 25.7% - 9% (2 to 15)%
New macroalbuminuria 2.9% 4.1%  ——— 30% (15t043) T
New or worsening nephropathy 4.1% 5.2% —_— 21% (7 to 34) **
%
| 1
0.5 1.0 2.0
Hazard ratio
+ P=<0.001
¥ P=0.02
*** p=0,006

& |TH_E GEORGE dDVANCE

ar Gkl Health N EJ M 2008;358:2560'2572




End-stage kidney disease

(overall in-trial and post-trial follow-up)

In-trial Post-trial Overall

- Standard (5.0 yrs) (5.4 yrs) (9.9 years)
Intensive

End-stage kidney disease

HR (95%CI)  0.35(0.15- 0.65(0.38-  0.54 (0.34-

Cumulative incidence (%)

0.83) 1.11) 0.85)
Event no.
(intensive vs (7 vs 20) (22 vs 33) (29 vs 53)
0 2 4 6 8 10 standard) 13 11 -24

Follow-up (years)

Relative risk reduction 46%
95% Cl: 15 to 66%
p<0.01
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ACCORD AH+t:
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A Primary Outcome before Transition
Hazard ratio, 0.90 (95% Cl, 0.78-1.03)
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0 1 2 3 4 5 6 7 8
Years since Randomization

No. at Risk
Standard 5123 4912 4729 3533 2001 457 436 14
Intensive 5128 4911 4743 3544 2001 498 483 19

B Primary Outcome until End of Study
Hazard ratio, 0.91 (95% Cl, 0.81-1.03)
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0 1 2 3 4 5 6 7 8
Years since Randomization

No. at Risk
Standard 5123 4912 4729 4580 3774 2251 729 407 217
Intensive 5128 4911 4743 4594 3750 2277 734 457 239

C Primary Outcome after Transition
Hazard ratio, 0.94 (95% Cl, 0.74-1.21)

£ 100+ 10
"
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S 4
w Intensive
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= 0 Standard
3 T T 1
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S
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£ 5
a O f |
0 1 2
Years since Transition
No. at Risk
Standard 4742 4611
Intensive 4690 4552

D Death from Any Cause before Transition
Hazard ratio, 1.21 (95% Cl, 1.02-1.44)
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0 1 2 3 4 5 6 7 8
Years since Randomization

No. at Risk
Standard 5123 5071 5006 3807 2217 528 518 18
Intensive 5128 5066 4992 3767 2190 551 539 21

E Death from Any Cause until End of Study
Hazard ratio, 1.19 (95% Cl, 1.03-1.38)
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0 1 2 3 4 5 6 7 8
Years since Randomization

No. at Risk
Standard 5123 5017 5006 4918 4127 2494 842 477 266
Intensive 5128 5066 4992 4855 4053 2479 814 496 263

F Death from Any Cause after Transition
Hazard ratio, 1.15 (95% Cl, 0.87-1.51)
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s
T 80
Q
@ 4 standard
T 60 e
= - Intensive
£ 0 T 1
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a O = y
0 1 2
Years since Transition
No. at Risk
Standard 4414 4197
Intensive 4427 4218

The ACCORD Study Group. N Engl J Med 2011;364:818-828.




ADVANCE &A1 Shobed Al A

5.0 , Macrovascular Event Risk >7% 5.0 , Microvascular Event Risk >6.5%
2.0 .
1.0 ¥~
0.5 05,
55 6.0 65 70 75 80 85 90 95 55 6.0 65 70 75 80 85 90 95
Mean HbA1C During Follow-Up (%) Mean HbA1C During Follow-Up (%)

Diabetologia (2012) 55:636-643



ACCORD & 71: S ctx=™nf AlXE

Number of events Hazard ratio (95% Cl) pvalue

(annual incidence [%]) intensive vs standard

Intensive Standard
Fatal or non-fatal M1
Treatment transition 220 (115%) 267 (1-41%) —— 0-80 (0-67-0-96) 0-015
Full follow-up 304 (125%) 355 (146%) —-— 0-84 (0-72-0-97) 0-021
Fatal MI
Treatment transition 20 (0-10%) 12 (0-06%) = 1.63 (0-80-3-32) 0178
Full follow-up 24(0:09%) 14 (0-05%) - 1.68 (0-87-3-24) 0121
Mon-fatal MI
Treatment transition 207 (1.08%) 257 (1:35%) — 078 (0-65-0-94) 0-009
Full follow-up 287 (118%) 344 (1-42%) —a— 0-81 (0-70-0-95) 0.010
Coronary revascularisation
Treatment transition 469 (2-.54%) 517 (2-81%) —i— 0-89 (0.78-1.01) 0-063
Full follow-up 565 (2-41%) 658 (2-81%) —— 0-84 (0-75-0-94) 0-003
Unstable angina
Treatment transition 168 (0-88%) 199 (1-04%) —a— 0-83 (0-68-1.02) 0-074
Full follow-up 202 (0-83%) 245 (1.00%) —a— 0-81 (0-67-0-97) 0.023
Any Mlfunstable angina/coronary revascularisation
Treatment transition 601 (3-31%) 662 (3-66%) ——| 0-89 (0.79-0-99) 0-031
Full follow-up 764(332%) 855 (374%) - 0-87 (0.79-0-96) 0-006
Any Mlfunstable angina
Treatment transition 333 (1.77%) 408 (2-19%) —— 079 (0-69-0-92) 0-002
Full follow-up 454(1.90%)  535(2-25%) - 0-83(0.73-0.94) 0.003
New-onset angina
Treatment transition 48 (0-25%) 66 (0-34%) — = 073 (0-50-1-05) 0-092
Full follow-up 63 (0-25%) 82 (0-33%) — = 076 (0-55-1.06) 0110

OI-S 1.0 2!0 4-IO
- L
Favours intensive therapy Favours standard therapy

Lancet 2014; 384: 1936-41



ACCORD A3 SehxA i AL

Hazard ratio (95% Cl) pvalve
Intensive vs standard

Fatal or non-fatal MI
Treatment transition 0-99 (0-80-1-23) 0937
Interpretation

Intensive glucose-lowering therapy was associated with reduced risks of any myocardial
infarction, coronary revascularisation, and unstable angina, when assessed separately and
in combination, during a mean treatment period of 3-7 years. Further reductions were
seen during an additional follow-up period of 1-2 years after the intensive treatment had
been stopped. Although this analysis was not prespecified, our findings suggest that
further investigation of this relation could identify individuals in whom the benefit of
glycaemic control would clearly outweigh any harm.

Full follow-up —a— 0-96 (0-83-1-11) 0588
New-onset angina
Treatment transition — = 0-78 (0-51-1-20) 0-260
Full follow-up —a— 0-82 (0-56-1-20) 0301
05 10 40 20
< >
Favours intensive therapy  Favours standard therapy

Figure 3: Risk of ischaemic heart disease events after adjustment for glycated haemoglobin A,,
concentrations achieved during active treatment, by follow-up period
Glycated haemoglobin A, concentrations were included as a time-dependent covariate and take account of

Lancet 2014; 38 competing risk due to death. Ml=myocardial infarction.



UKPDS vs. Recent 3 Trials

Mean HbA, .
9%

ACCORD

8%

7.5%
7%t

6.5%

ADVANCE

6% —

[ I I I l l l I l I I I l
o1 2 3 4 5 6 7 8 9 10 11 12 13
Years from diagnosis

David R. MATTHEWS,MA, DPhil, BM, BCh, FRCP
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ALC (%)

H OO

7.0 7 Insulin glargine patients achieve and maintain a sig
nificantly lower HbAlc for the duration of the stud
y compared with standard care (p < 0.001)
6.5 -
6.0 -
6.0 6.0 —8— Glargine
5.9 =—&— Standard
5.5
1 2 3 4 5 6 7

Year

25
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Qutcome

First coprimary outcome
Second coprimary outcome

Microvascular outcomes
“Total morta ty
Total myocardial infarctions
Total strokes
Death from cardiovascular causes
Hospitalization for congestive heart failure
Revascularization
Angina

Unstable

New

Worsening
Limb or digit amputation
Cardiovascular hospitalization
Noncardiovascular hospitalization

Any cancer
Death from cancer

Insulin Glargine

(N=6264)

no./100

no. (%)  patient-yr
1041 (16.6)  2.94
1792 (28.6)  5.52
1323 (21.1)  3.87

517152)"" " 257"
336 (5.4) 0.93
331 (5.3) 0.91
580 (9.3) 1.57
310 (4.9) 0.85
908 (14.5) 2.69
709 (1L.3)  2.07
238 (3.8) 0.66
100 (1.6) 0.27
455 (7.3) 1.29
47 (0.8) 0.13
2081 (33.2) 6.98
2339 (37.3)  7.90
476 (7.6) 132
189 (3.0) 0.51

Standard Care

Hazard Ratio (95% Cl)

2.0

-

Insulin Glargine Standard Care

Better

Better

(N=6273)

no./100

no. (%)  patient-yr
1013 (16.1) 285 n 1.02 (0.94-1.11)
1727 (27.5)  5.28 —|. 1.04 (0.97-1.11)

|
1363 (21.7) 3.9 -.— 0.97 {0.90-1.05)
S IS TR L G (680510
326 (5.2)  0.90 —-— 1.02 (0.88-1.19)
319 (5.1) 0.88 —— 1.03 (0.89-1.21)
576 (9.2) 155 - 1.00 (0.89-1.13)
343 (5.5)  0.95 —— 0.90 (0.77-1.05)
860 (13.7)  2.52 - 1.06 (0.96-1.16)
743 (11.8) 217 - 0.95 (0.85-1.05)
261 (42) 072 + 0.91 (0.76-1.08)
13822) 033 —J}— | 0.72 (0.56-0.93)
446 (7.1) 1.26 —— 1.02 (0.89-1.16)
53(0.8)  0.14 B 0.89 (0.60-1.31)
2071 (33.0) 691 l 1.00 (0.94-1.07)
2349 (37.4)  7.93 B 0.99 {0.94-1.05)
|
477 (7.6) 1.32 —-— 1.00 (0.88-1.13)
201 (3.2)  0.54 —— 0.94 (0.77-1.15)
05 10 '

P Value

0.63
0.27

N Engl J Med 2012; 367:319-328
Diabetologia (2014) 57:1325-1331
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(95% CI) p (interaction)
Overall 0.97 (0.90, 1.05) -+
HbA,_<6.4% 1.07 (0.95, 1.20) -.ﬁ-I— 0.03
HbA,_>6.4% 0.90 (0.81, 0.99) '
No hypertension 1.11 (0.92, 1.33) - 0.13
Hypertension 0.94 (0.87, 1.02) =i+ '

Conclusions/interpretation In patients with dysglycaemia, in-
tervention targeting normal fasting glucose levels reduced
HbA,. and attenuated the risk of microvascular outcomes in
participants with a baseline HbA,. level >6.4%
(46.4 mmol/mol). A neutral effect was seen in those with a
lower baseline HbA . level.

BMI' =30 kg/mz 1.00(0.89,1.12) —*— HR

0.5 « 1 > 2
Insulin glargine better Standard care better

Diabetologia (2014) 57:1325-1331



6.0% =

A target A1C =6.5% =
may be considered MOSt patlents

in some patients

with type 2 diabetes WIth type 1
to further lower the

risk of nephropathy alld type 2
and retinopathy which diabete S

must be balanced
against the risk of
hypoglycemia

Can J Diabetes 37 (2013) S31-S34
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>7%

8.5%

Consider 7.1-8.5% if:

Limited life expectancy

High level of functional dependency
Extensive coronary artery disease at high
risk of ischemic events

Multiple co-morbidities

History of recurrent severe hypoglycemia
Hypoglycemia unawareness
Longstanding diabetes for whom it is
difficult to achieve an A1C <7%, despite
effective doses of multiple antihyperglycemic
agents, including intensified basal-bolus
insulin therapy






