Non-invasive assessment of cardiovascular risk

© Copyright 2012, DiagnOptics Technologies B.V.



Introduction

= Cardiovascular risk
= Measuring CV risk
= AGE Reader

= Clinical validation
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Cardiovascular risk

70% of diabetics will die of CV event

5 out of 7 drugs (type 2 diabetic)

Events are costly

Difficult to assess
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Measuring CV risk

Now In the clinic:

— Risk scores (UKPDS, SCORE, Framingham)
— Intima-media thickness
— Coronary calcification (CT scan)

* The AGE Reader gives

— quickly and non-invasively

— reliable extra information to help the physician
to improve therapy
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AGES

= Advanced Glycation Endproducts
— Glycated proteins

» AGE values rise in everyone when getting
older.

— But, much quicker in diabetes

» AGEs play a central role in the development
of diabetes and cardiovascular risk.
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AGES

= AGE formation
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READER DtV
S Know their risk.

» AGEs causes major damage to tissue
and cells

= |rreversible malfunctioning proteins
= Extreme long Y life (many years)
= |n particular in diabetic patients

AGE receptor 3 Cellular activitation ——— .« Cardiovascular disease
(RAGE) binding
* Diabetic neuropathy

¢ Endothelial cells
* Macrophages * Diabetic nephropathy

* CNS disorders

Protein cross-linking 3 « Other disorders
to proteins and malfunction

\ ¢ Smooth Muscle Cells * Diabetic retinopathy

AGE cross-linking
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AGE Reader
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AGE Reader

» Measurement report

Measurement report

Measurement Results

AF 1.3 Measuramant salling: Triple Measurement
Measured -2010 10:48

Healthy subjects
{Based on data from: M. Koetsier et al, iabetes Technol Thar, 2010)

Age [years)

— Mormal Group: Mo CV risk e Rk Group l: Increased CV risk
Risk Group |: Limited increase of GV risk === Risk Group Ill: Definite CV risk

AGEs
DiagnOpti
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Skin autofluorescence provides additional information
to the UK Prospective Diabetes Study (UKPDS) risk score
for the estimation of cardiovascular prognosis in type 2

s

diabetes mellitus
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Abstract

pothesis The UK Prospective Diabetes Study
{ 5) risk engine has bocome a standand for cardio-
vascular risk assessment in type 2 disbotes mellitus, Skin
auinflioresoence was recently introduced s an altemative
tool for cardiovascular risk assessment in disbetes. We
investigated the pregnostic value of skin sutofluorescence
for cardiovascular events in combination with the UKPDS
risk engine in a cohort of patients with type 2 disbetes
managed in primary care,
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Mathods Clinical, UKFDS rigk engine and skin autoflwor-
escence datn were obtained at baseline in 2001-2002 in
the type 2 diabetes group (p=9T73). Follow-up data
congem fatsl and non-fatal cardiovascular events
{primary endpoint) were obtained 611 2005, Patients wene
classified as “low risk” when their 10 year UKFDS risk
scone for fatal cardiovascular events was <10%, and ‘high
rigk" if =10%. Skin autofluoresconce was measured non-
invasively with an sutofluorescence reader. Skin auto-
fluworescence was classified by the median (i.e. low risk <
median, high risk > median]

Resuits The incidence of cardiovascular events was 119 (44
fatal, 75 non-fatal). In multivariste analysis, skin awinfluor-
escence, age, sex and disheies duration were predictors for
the primary endpoint, Addition of skin sutofluorescence
information to that fiom the UEFDS risk engine resulted in
rechsification of 55 of 203 patients from the low-risk to
the high-risk group. The 10 year cardiovascular event rate
was higher in patiens with a UKPDS score = 10% when
skin awinfluoresoence was sbove the median (558% ws
38.9%)

Conclusionsinterpresation Skin autoflurescence provides
additional information to the UKFDS risk engine which
can result in risk re-classification of a substantial number
of patients. Tt furthermore identifies patients who have a
particulardy high risk for developing cardiovascular
events,

Keywords Advanced glycationend-products -
Complications - Fluorescenoe - Type 2 diabetes-
UKFDS risk score

Know their risk.

= Two Important
conclusions:
— AGE measurement is

best single predictor of
(CV) mortality (after

clels)
— When compared with
whole risk engine:
* iIndependent
« 27% re-classification
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Additive predictive value skin AF on top
of UKPDS risk score in type 2 diabetes (n=967)

Group 1. Both AF and
UKPDS score < median

Group 2. AF > median and
UKPDS score < median
Group 3. AF < median and
UKPDS > median

™y Group 4. Both AF and
UKPDS score > median
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Lutgers, Diabetol 2009
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American
A Diamtes
Association.

Cure » Care » Commitmenis

Know their risk.

News Release

FOR IMMEDIATE RELEASE Contact: Rachel Morgan, ADA
(703) 549-1500 ext. 2290

New Tool Can Help Predict Diabetes Complications

Other Studies This Month: Coffee Helps Prevent Diabetes;
When You Get Diabetes (Middle v. Old Age) Matters

(Alexandria, VA) — A noninvasive tool that measures the skin’s autofluorescence could help doctors determine
whether people with diabetes are beginning to develop serious complications, according to a study published in
the November issue of Diabetes Care.

Researchers in the Netherlands found that illuminating a patient’s lower arm with a fluorescent tube accurately
reflects vascular damage caused by the accumulation of advanced glycosylation end products (AGEs). AGEs
are produced in the body when glucose links with protein. They play a role in damaging blood vessels, which
can lead to complications, such as nerve damage.

Previous studies have shown that AGEs have fluorescent properties. This study confirmed that those properties
could be measured by illuminating the skin, and that high levels of autofluorescence were associated with more
severe diabetes complications, such as neuropathy, retinopathy and cardiovascular problems.

“With this tool, doctors could easily check people with diabetes in an outpatient clinic setting to see whether
they may already be developing dangerous complications,” said lead researcher Dr. Helen Lutgers, of the
University Medical Center in Groningen, the Netherlands. “The sooner complications are detected, the better
the chance of preventing progression of damage.”

The technology used in this study is currently commercially available in Europe. Until FDA approval is
obtained, its availability in the USA is restricted to experimental use only.

To reach Dr. Lutgers, email H.L.Lutgers@isala.nl or phone 31-5036-10096.
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Case Report 1

AGE Reader and CV risk
In clinical practice
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Case Report

A UKPDS Risk Engine v2.0 @ |deal doctor:

Input Mumber of values™

dgenaw: | 55 pears Heate:| 7.0 % Heate:| 1 “Wh e n d O I

Diabetes duration : B years Spztalic BP: | 144 mm Hg Spstalic BP 1

Sex:  Male (" Female Totalch 41 mmold . .: need tO

Atrial fibrillation : & Mo Yes sheral ; 0.9 romald

‘ intensify

Srmoking : Units : €% ool

g/ tre atm en t’? .

Rizk interval
30 100

CHD: - Rizk over next 10 years

Fatal CHD :

Stroke : -. —_— RiSk

Fatal stroke

often in
Calculate : Defaults ‘g rey’
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ldeal doctor knows: guidelines tell me
to weigh other risk factors, but .....

= Metabolic syndrome, CRP, homocysteine: only marginal
additive (to UKPDS RE) improvement in prediction of CV
events

= Micoralbuminuria, renal dysfunction, hsCRP: require

repeated sampling because of variability, medication,
Intermittent disease etc.

= [MT or coronary calcification score not generally available,
expensive, radiation exposure. Still > 4-fold increase
coronary CT in US over last decade (NEJM 2009)
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Consequences of current guidelines
In dally clinical practice

= Clinicians aware of weaknesses of risk scores

» Use UKPDS RS requires all 10 items and risk score
result to be available at moment of patient visit to make
decisions. In practice not so easy ...

= Therefore, risk engines not used at all in majority!

= Similar situation for use of additional RF

* Then: to be on the safe side, doctor decides to intensify
treatment
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Case Report 2

CV risk in clinical practice
+

AGE Reader measurement
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Clinical practice

» AGE Reader in clinical practive

& UKPDS Risk Engine v2.0 X

Input

Agerow: | BD years A F V al ue = 3 . 6 .

Diabetes duratian ; 10 pears Sys : 1580 mm Hg

Sex: i Male ™ Female Total che eral : 4.5 mmol/l

atrial fibrillation : = Mo " ez HOL cholesteral : 1.2 mmold

Additive info with AGE reader:

i} pk 0nE

\Opeartisk 0 15 0 If AF =3.6 = median life expectancy
this patient 25/2.62 = 9.5 yr

Fatal CHD :

Stroke

ok [T If the same patient has an AF = 2.4, 2
st for i fiasion Median life expectancy 14.4 yr
Calzulate _

Exit
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= Chabroux et al. (2010):

* French study in Lyon
region in T1DM

= Confirms associations
between AGE reader
levels and nephropathy
and neuropathy
complications

x
£
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* AURORA study:

= Cross-sectional study Iin
566 T2DM patients
controlled in 5 Dutch
hospitals: sicker, higher
HbAlc, more comorbidity

= Relation SAF with
complications similar to W s ueos
previous study in primary (A
care, better controlled score
patients

» SAF adds again to
UKPDS! Independent contribution SAF to
UKPDS RS for existing CVD

S
o
>
a
(UUJ
>C
0.2
=
Q
g S
E3
€
o
@ O
+ 0O
c
(0]
o
S
0]
ol

Noordzij, EASD 2011;subm. Diabetes care
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*EREIRENTIT

= CV complications and mortality in renal failure:

* |n dialysis patients: 2 new, Japanese and Dutch ,
cohorts. Now studies available in 3 different cohorts
on predictive value in hemodialysis patients

= More importantly: association SAF with CV
complications extends also to CKD 3 (GFR 30-60
ml/min)(Mclintyre, RRID; CJASN 2011):

Therapeutic implications more important
In this group !
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Skin Autofluorescence and the Association with Renal
and Cardiovascular Risk Factors in Chronic Kidney
Disease Stage 3

Natasha J. Mclntyre,* Richard J. Fluck,* Christopher W. Mcintyre,*" and Maarten W. Taal*

Clin | Am Soc Nephrol 6: ©0@-@@®@®, 2011. doi: 10.2215/CJN.02420311

Conclusion
We have shown that tissue AGE, measured as SAF, is

independently associated with multiple traditional and
nontraditional risk factors for CKD progression and CVE
in community-based participants with CKD stage 3. SAF
measurement may therefore represent a clinically useful,
noninvasive method for assessing renal and cardiovascular
risk in participants with CKD. Planned follow-up for up to
10 years will evaluate this hypothesis in the RRID cohort.
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USPs AGE Reader

Clinically proven
Non-invasive
Reproducible

No consumables
Quick

Easy to perform
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Thank you for your
attention

READE

Know their risk.
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