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Outline

• Diabetes management strategies frequently involve treating
risk factors towards Targets set in Guidelines

• Until recently, these targets have been derived, or
extrapolated, from epidemiology plus the UKPDS

• There are many assumptions inherent in assuming that
changes in surrogate endpoints will confer patient benefit

• Patients are rarely presented with enough information to make
informed decisions



Lessons from UKPDS

UKPDS33



TARGETS - GUIDELINES

“Until more evidence becomes available, the
general goal of <7% appears reasonable.”



Risk Factors and Their Reduction

Diastolic Blood Pressure

CHD risk

+ 6 mm Hg

+ 25%
Rx 2–3 yrs
- 16%

Early Blood Pressure Studies
Collins and MacMahon, 1991



Risk Factors and Their Reduction

CHD Stroke (all)
Cholesterol (1mmol/l)

Epidemiological +30% +10%
Intervention - 23% - 17%

Blood Pressure (10/6mmHg)
Epidemiological +25% +36%
Intervention - 22% - 41%

Glucose (HbA1c 0.9%)
Epidemiological +12% +15%

Yudkin et al 2010



0

20

40

60

80

100

Co
ro

na
ry

 H
ea

rt
Di

se
as

e St
ro

ke

Al
l C

au
se

 M
or

ta
lit

y

Ca
rd

io
va

sc
ul

ar
M

or
ta

lit
y

Se
ve

re
Hy

po
gl

yc
ae

m
ia

Bl
in

dn
es

s 
On

e 
Ey

e

Re
na

l
De

at
h/

Re
pl

ac
em

en
t

Event
rate
per 1000
in
5 years



0

20

40

60

80

100

Co
ro

na
ry

 H
ea

rt
Di

se
as

e St
ro

ke

Al
l C

au
se

 M
or

ta
lit

y

Ca
rd

io
va

sc
ul

ar
M

or
ta

lit
y

Se
ve

re
Hy

po
gl

yc
ae

m
ia

Bl
in

dn
es

s 
On

e 
Ey

e

Re
na

l
De

at
h/

Re
pl

ac
em

en
t

Event
rate
per 1000
in
5 years



0

20

40

60

80

100

Co
ro

na
ry

 H
ea

rt
Di

se
as

e St
ro

ke

Al
l C

au
se

 M
or

ta
lit

y

Ca
rd

io
va

sc
ul

ar
M

or
ta

lit
y

Se
ve

re
Hy

po
gl

yc
ae

m
ia

Bl
in

dn
es

s 
On

e 
Ey

e

Re
na

l
De

at
h/

Re
pl

ac
em

en
t

Event
rate
per 1000
in
5 years

-7*



0

20

40

60

80

100

Co
ro

na
ry

 H
ea

rt
Di

se
as

e St
ro

ke

Al
l C

au
se

 M
or

ta
lit

y

Ca
rd

io
va

sc
ul

ar
M

or
ta

lit
y

Se
ve

re
Hy

po
gl

yc
ae

m
ia

Bl
in

dn
es

s 
On

e 
Ey

e

Re
na

l
De

at
h/

Re
pl

ac
em

en
t

Event
rate
per 1000
in
5 years

-7*

NNT 5 years 140*



0

20

40

60

80

100

Co
ro

na
ry

 H
ea

rt
Di

se
as

e St
ro

ke

Al
l C

au
se

 M
or

ta
lit

y

Ca
rd

io
va

sc
ul

ar
M

or
ta

lit
y

Se
ve

re
Hy

po
gl

yc
ae

m
ia

Bl
in

dn
es

s 
On

e 
Ey

e

Re
na

l
De

at
h/

Re
pl

ac
em

en
t

Event
rate
per 1000
in
5 years

-7*

-1

+3

+4

NNT 5 years 140* 768 329       259



Risk Factors and Their Reduction

CHD Stroke (all)
Cholesterol (1mmol/l)

Epidemiological +30% +10%
Intervention - 23% - 17%

Blood Pressure (10/6mmHg)
Epidemiological +25% +36%
Intervention - 22% - 41%

Glucose (HbA1c 0.9%)
Epidemiological +12% +15%
Intervention -10% -4.0%

Yudkin et al 2010



Numbers Needed to Treat

Glucose (HbA1c 0.9%)

NNT for 5 years to prevent 1 CVD event 119

Cholesterol lowering trials (1mmol/l)

NNT for 5 years to prevent 1 CVD event 44

Blood Pressure lowering trials (10/6mmHg)

NNT for 5 years to prevent 1 CVD event 34



Risk-Benefit Ratio

DCCT, NEJM 1993
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Risk-Benefit Ratio

• So for every 119 people put on
intensive glucose control and
monitoring for 5 years, one will benefit

• The event prevented will be a non-fatal
myocardial infarct

• During this time 6 people will need
external assistance, or hospital
admission, for a severe hypoglycaemic
event



Lessons from UKPDS

UKPDS33



Lessons from UKPDS

UKPDS33



Event
rate
per 1000
in
5 years

-7*

-1

+3

+4

+47*
-4

-2

NNT 5 years 140* 768 329       259        21* 293        627
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DISEASE PROGRESSION MARKERS?
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SURROGATES AS
DISEASE PROGRESSION MARKERS?

Microalbuminuria  ESRD              3-line Vision loss

ACCORD -21% -5% -16% -5%

ETDRS
3 step Vision loss

ACCORD EYE
Glycaemia -33% -12%

Fibrate -40% -5%



SURROGATES AND ‘DISEASE PREVENTION’

ROADMAP

4447 patients type 2 diabetes

Olmesartan vs placebo 3.2y

‘Microalbuminuria incidence’ reduced from 9.8% to 8.2%

Incident microalbuminuria -16/1000

Excess mortality                         +5.4/1000

Haller et al NEJM 2011



SURROGATES AND ‘DISEASE PREVENTION’

ALTITUDE Trial

8561 patients type 2 DM + CVD/CKD

Aliskiren vs placebo 2.7y

Lower blood pressure, ACR with aliskiren

Study stopped prematurely after interim analysis
showed excess adverse events with aliskiren

Parving et al NEJM 2012



SURROGATES AND ‘DISEASE PREVENTION’

ALTITUDE Trial

8561 patients type 2 DM + CVD/CKD

Aliskiren vs placebo 2.7y

Lower blood pressure, ACR with aliskiren

Study stopped prematurely after interim analysis
showed excess adverse events with aliskiren

“..underscores the need to go beyond surrogate biomarkers
and obtain risk–benefit data from clinical end-point trials.”

Parving et al NEJM 2012



SURROGATE ENDPOINTS

Exodus 32
With thanks to Paul Katula



SURROGATE ENDPOINTS

Exodus 32
With thanks to Paul Katula



BYETTA AND VICTOZA



BYETTA AND VICTOZA

The new rosiglitazones?



• Assumptions around diabetes guideline targets are not
usually based on clinically important endpoints

• Emphasis on these targets in guidelines and in
reimbursements may encourage unsafe prescribing

• Surrogate endpoints may not accurately reflect hard
endpoints

• Patients are rarely presented with enough information to
make informed decisions

• Licensing of diabetes treatments need to be evaluated on
the basis of hard endpoints

Conclusions





65 year old woman, HbA1c 8.0% on maximal oral Rx

Informed Choice



65 year old woman, HbA1c 8.0% on maximal oral Rx
“Insulin will reduce your risk of blindness and kidney failure
by 25%, and may help prevent heart attacks”

Informed Choice



65 year old woman, HbA1c 8.0% on maximal oral Rx
“Insulin will reduce your risk of blindness and kidney failure
by 25%, and may help prevent heart attacks”
OR
“Your lifetime risk of blindness is 2 in 1000, and of kidney
failure 5 in 1000.
We don’t know with certainty whether insulin would reduce
this.
Your 5 year risk of a heart attack is around 74 in 1000 which
insulin would lower to 67 in 1000, but not fatality.
Your risk of serious hypoglycaemia would be increased with
insulin by 47 per 1000 in 5 years.”

Informed Choice


