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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

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

e Patients are rarely presented with enough information to make
Informed decisions




Lessons from UKPDS
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TARGETS - GUIDELINES

Reviews/Commentaries/ADA Statements

Intensive Glycemic Control and the
Prevention of Cardiovascular Events:
Implications of the ACCORD, ADVANCE,
and VA Diabetes Trials

A position statement of the American Diabetes Association and a scientific
statement of the American College of Cardiology Foundation and the
American Heart Association

“Until more evidence becomes available, the
general goal of <7% appears reasonable.”
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Risk Factors and Their Reduction

Early Blood Pressure Studies

CHD risk Collins and MacMahon, 1991
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Risk Factors and Their Reduction

CHD Stroke (all)

Cholesterol (Immol/l)
Epidemiological +30% +10%
Intervention -23% -17%

Blood Pressure (10/6mmHg)
Epidemiological +25% +36%

Intervention - 22% -41%

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

Yudkin et al 2010
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Risk Factors and Their Reduction

CHD Stroke (all)

Cholesterol (Immol/l)
Epidemiological +30% +10%
Intervention -23% -17%

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

Glucose (HbAlc 0.9%)

Epidemiological +12% +15%
Intervention -10% -4.0%

Yudkin et al 2010



Numbers Needed to Treat

Glucose (HbAlc 0.9%)

NNT for 5 years to prevent 1 CVD event 119

Cholesterol lowering trials (1Immol/l)

NNT for 5 years to prevent 1 CVD event 44

Blood Pressure lowering trials (10/6mmHQ)

NNT for 5 years to prevent 1 CVD event 34



Risk-Benefit Ratio

Rate of Progression of Retinopathy

(per 100 patient-years)
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Risk-Benefit Ratio

e 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

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

DISEASE PROGRESSION MARKERS?

Role of Intensive Glucose Control in Development
of Renal End Points in Type 2 Diabetes Mellitus

Systematic Review and Meta-analysis

Steven G. Coca, DO, MS; Faramarz Ismail-Beigi, MD, PhD; Nowreen Haq, MD, MPH;
Harlan M. Krumholz, MD, SM; Chirag R. Parikh, MD, PhD
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SURROGATES AS
DISEASE PROGRESSION MARKERS?

Role of Intensive Glucose Control in Development
of Renal End Points in Type 2 Diabetes Mellitus

Systematic Review and Meta-analysis

Steven G. Coca, DO, MS; Faramarz Ismail-Beigi, MD, PhD; Nowreen Haq, MD, MPH;
Harlan M. Krumholz, MD, SM; Chirag R. Parikh, MD, PhD Arch Intern Med. 2012;172(10):761-769
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SURROGATES AS
DISEASE PROGRESSION MARKERS?

Microalbuminuria ESRD 3-linev Vision loss
ACCORD -21% -5% -16% -5%
ETDRS
3 stepW Vision loss
ACCORD EYE
Glycaemia -33%  -12%

Fibrate -40% -5%



SURROGATES AND ‘DISEASE PREVENTION’

ROADMAP E -
4447 patients type 2 diabetes =
Olmesartan vs placebo 3.2y = D m

‘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

Primary Composite Outcome
(percent of patients)

No. at Risk

Placebo
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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

Primary Composite Outcome
(percent of patients)

No. at Risk
Aliskiren
Placebo
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Hazard ratio, 1.08 (95% CI, 0.98-1.20)
P=0.12
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2233 1302 642 22

a2

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
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Conclusions

» 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

e Surrogate endpoints may not accurately reflect hard
endpoints

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

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







Informed Choice
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“Insulin will reduce your risk of blindness and kidney failure
by 25%, and may help prevent heart attacks”



Informed Choice

65 year old woman, HbA1lc 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.”



