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Dear Reader,

Cardiovascular disease (CVD) is the major cause of
premature death both in Europe and globally. Lowering
of cholesterol is one of the most important means of
decreasing the risk of developing cardiovascular disease.

Lifestyle changes, such as heart-healthy diet, are one
of the cornerstones in the treatment of hypercholeste-
rolemia. A heart-healthy diet is low in saturated fat and
cholesterol but high in dietary fibre. Foods enriched
with Plant stanol ester are recommended especially
when cholesterol target levels are not achieved with
ordinary dietary changes. Benecol® products may also
be the first, motivating step towards healthier lifestyles.

The disease risk reduction claim awarded to Plant stanol
ester was among the first disease risk reduction claims
authorised by the European Commission in 2009:

“Plant stanol ester is proven to lower serum choles-
terol. High cholesterol is a risk factor for coronary
heart disease.”

This brochure provides basic information about Plant
stanol ester, its cholesterol lowering effect and Benecol
products for healthcare professionals. Benecol products
are the first cholesterol lowering functional foods based
on strong scientific evidence. These products are a
result of a unique Finnish innovation and they entered
the Finnish market already in 1995. At the moment,
millions of people in over 30 countries use Benecol
products to lower their cholesterol.

European guidelines on cardiovascular disease prevention in clinical
practice (2007)

WHO 2009

Finnish Diabetes Association: Nutrition recommendation for diabetes
(2008)

Commission regulation (EC) No 983/2009, amended by (EU) No
376/2010

Plant stanol ester effectively lowers cholesterol and
reduces the estimated risk of cardiovascular disease

The efficacy of Plant stanol ester in choles-
terol lowering has been proven in over 60 peer-
reviewed clinical studies with the stringent scien-
tific requirements.

Studies show that the daily intake of 2 g plant
stanols (as Plant stanol ester) reduces serum
LDL cholesterol by 10-15 %.

Effective lowering of cholesterol predicts a signif-
icant reduction in the CVD risk: according to a
recent study, the use of Benecol® products reduces
the estimated CVD risk by 26-30 %, i.e. as much
as by following a Mediterranean diet.*

Figure 1.

*’Framingham and PROCAM risk engines estimate the 10 year
risk of getting coronary artery disease, whereas the Reynold
risk engine estimates the 10 year risk of getting coronary
artery disease or stroke. Athyros et al. has chosen to refer to
these risk estimates collectively as CVD risks. This brochure
follows the terminology used by Athyros et al.”

Use of Plant stanol ester (2 g of plant stanols per day) reduced the estimated CAD risk equally but more rapidly than a
Mediterranean diet (*p<0.01 compared with a control diet) (Athyros et al. 2011).

EFFECTIVE REDUCTION IN
THE ESTIMATED RISK OF CORONARY ARTERY DISEASE (CAD)

A change in the estimated CAD risk during the following 10 years (Framingham risk engine)
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Miettinen et al. 1995
Hallikainen et al. 2008
Athyros et al. 2011
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Plant stanols in nutrition

Gylling et al. 1997
Piironen et al. 2000
Ostlund 2002
Katan et al. 2003
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Plant stanols and sterols are cholesterol-like
compounds, with only slight differences in their
molecular structures. Major natural sources of plant
stanols and sterols are cereals and vegetable oils.
In a typical Western diet, the daily intake of plant
stanols varies between 30 and 50 mg and that of
plant sterols between 150 and 400 mg. Choles-
terol intake generally ranges from some 300 to
500 mg per day.

Plant stanols and sterols have been shown to
reduce the absorption of cholesterol from the
digestive tract. This applies to both dietary and
biliary cholesterol.

Intakes of plant stanols and sterols from an ordinary
diet are not sufficient to effectively lower serum
cholesterol, and this is why they are added to
food. Plant stanols are added to Benecol® products
as Plant stanol ester, in which fatty acids from a
vegetable oil have been attached to the plant
stanol. With the use of Plant stanol ester, both
the good sensory property of Benecol products
and their effective cholesterol lowering effect
can be ensured.

Small structural differences have a considerable
effect on the behaviour of different sterols in
the body. Approximately 50 % of cholesterol is
absorbed whereas plant sterols, and especially
plant stanols, are much less absorbed. When the
diet includes foods enriched with plant sterols or
stanols, some 0.5-2 % of plant sterols and only
0.04-0.2 % of plant stanols are absorbed. Plant
stanols reduce the absorption of both cholesterol
and plant sterols. They leave the body rapidly
and effectively.

Mechanism of action of Plant stanol ester

Plant stanol ester is hydrolysed into plant stanols
and fatty acids in the digestive tract where plant
stanols block the absorption of cholesterol. Due
to the structural similarity of plant stanols and
cholesterol, plant stanols can replace cholesterol
from so-called mixed micelles. A pre-requisite for
cholesterol absorption is that it is solubilised into
the lipid core of the mixed micelles. Additionally,
plant stanols may activate certain transport proteins
in the enterocytes. These transport proteins excrete
cholesterol from an enterocyte back into the intes-
tinal lumen and out of the body. Fatty acid part
of Plant stanol ester is absorbed into the body

in the same way as other fatty acids in the food.
Plant stanol ester reduces the absorption of both
dietary and biliary cholesterol. When Benecol®
products are included in the diet, cholesterol is
excreted from the body by some 250 mg / day
above the normal quantity.

Reduced cholesterol absorption results in signifi-
cant reduction in serum total and LDL cholesterol
concentrations. The use of Plant stanol ester does
not cause any changes to the size distribution of
the LDL lipoprotein particles.

WITHOUT PLANT STANOL ESTER,
25-80 % of cholesterol
is absorbed

WITH PLANT STANOL ESTER,
cholesterol absorption is reduced

by 50-80 %
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Effective and easy dietary solution

to lower cholesterol

According to research, two grams of plant stanols
per day (as Plant stanol ester) is enough to produce
a clinically relevant cholesterol lowering effect.
For this reason sufficient amount of Benecol®
product should be consumed daily.

In most studies, the daily dose of plant stanols has
been consumed with two or more meals. However,
the LDL cholesterol lowering is equally effective
when the daily dose is taken as one serving as
part of a meal.

Total and LDL cholesterol lowering effects have

been shown

* in normal, healthy and hypercholesterolemic
individuals

* in women, men and children of different ages

in patients with coronary artery disease

in patients with type 1 and 2 diabetes

in patients with metabolic syndrome

in patients with kidney transplantation

» as part of ordinary Western diets

* as part of a strict cholesterol lowering diet

* together with cholesterol lowering statin
medication

In most studies HDL cholesterol and triglyceride
levels have remained unchanged. However, recent
evidence strongly indicates that a regular use
of Plant stanol ester as part of the diet reduces
elevated triglyceride levels.

Plat et al. 2000

Gylling and Miettinen
1994

Gylling et al. 1997
Andersson et al. 1999

Hallikainen and
Uusitupa 1999

Blair et al. 2000
Hallikainen et al. 2000
Miettinen et al. 2000
Tammi et al. 2000
Vuorio et al. 2000
Mensink et al. 2002
Hallikainen et al. 2008
Naumann et al. 2008
Plat et al. 2009
Sutton et al. 2009
Theuwissen et al. 2009
Gylling et al. 2010
Mensink et al. 2010

grams
per day
with meals

EFFECTIVE IN DIFFERENT FOOD MATRICES
(2 G PLANT STANOLS A DAY)

\ - e
. Plant stanol LDL change
Product g/ day (%) Reference 3
Margarine 2 -13 Hallikainen et al. 2000
Low-fat spread 2 a4 Hallikainen and Uusitupa
1999

@ Yoghurt drink 2 -13* Plat et al. 2009

Yoghurt 2 -10 Huyn et al. 2005
Pasta 2 -1 Salo and Wester 2005

\_ Y.

* non-HDL cholesterol



Miettinen et al. 1995

Hallikainen and
Uusitupa 1999

Blair et al. 2000
Hallikainen et al. 2002
Mensink et al. 2002
Fransen et al. 2007
de Jong 2007

de Jong et al. 2008
Hallikainen et al. 2008

=== Control

margarine

+ Margarine

containing
Plant stanol
ester, 2.6 g
plant
stanols / day

e Margarine
containing
Plant stanol
ester, 1.8 g
plant stanols
/ day
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Effective, fast and sustained cholesterol reduction

The effect of Plant stanol ester can be seen in the
cholesterol levels already after two or three week’s
daily consumption. Most importantly, the effect is
lasting when Plant stanol ester is consumed in suffi-
cient amounts and continuously on a daily basis.

The sustained cholesterol lowering effect of Plant

stanol ester has been shown in two long-term
double-blind, placebo controlled clinical trials.

Figure 2.

Durations of the intervention periods in the studies
were 12 and 18 months. The sustained effect was
also shown in a 5-year follow-up study, during
which consumers used Benecol® products as part
of their normal diet.

Studies show that the daily intake of 2 g plant
stanols (as Plant stanol ester) reduces serum LDL
cholesterol by 10-15 %.

LDL cholesterol lowering effect of Plant stanol ester is effective and sustained (adapted from Miettinen et al. 1995).

SUSTAINED CHOLESTEROL LOWERING EFFECT WITH SUFFICIENT AND CONTINUOUS USE

6 mo 12 mo

O mo

change % in LDL cholesterol
)

p<0.01 for both groups compared with the control group

-13.5

Four out of five hypercholesterolemic individuals achieved
the cholesterol target level by using Benecol® products

When cholesterol levels are only mildly elevated,
dietary changes are often sufficient. According
to a recent research, 80 % of mildly hypercholes-
terolemic subjects achieved the total cholesterol
target level (NCEP guideline: <200 mg/dl, <5.2
mmol/l) by including Plant stanol ester spread
(2 g plant stanols / day) in their daily diet.

Athyros et al. 2011

NCEP Guideline: US National Cholesterol Education Program
NCEPR, 2002.
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Naumann et al. 2008
Gylling et al. 2010
Mensink et al. 2010
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Plant stanol ester and enhanced efficacy

Until recently it has generally been thought that
increasing the intake of plant stanols or sterols
to greater than 2 grams per day does not further
enhance the cholesterol lowering effect. However,
this assumption is not valid for Plant stanol ester.
According to the most recent studies, the choles-
terol lowering effect of plant stanols is further
increased with daily doses higher than the current

recommendation: two studies showed that a daily
intake of 9 g plant stanols lowered LDL cholesterol
by over 17 % without any adverse effects. Currently
there is no corresponding data available for plant
sterols. Thus, the new research data showing a
linear dose-response concerns only plant stanols
and Benecol® products.

Figure 3.

LDL cholesterol lowering effect is enhanced
with the increased daily intake of Plant
stanol ester (Mensink et al. 2010).
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Significantly better maximal efficacy

with Benecol® products

Recent published studies show that Plant stanol
ester reduces serum LDL cholesterol dose depend-
ently over a broad range of daily intakes of plant
stanols. Thus, the earlier assumptions that no
further serum LDL cholesterol is obtainable with
higher than currently recommended daily intakes
of plant stanols and that Plant stanol ester and
plant sterol ester show equal cholesterol lowering
efficacy appear to be wrong.

The aim of the meta-analysis of Musa-Veloso et al.
2011a and 2011b was to determine if plant stanols
and plant sterols differ with respect to their LDL
cholesterol lowering efficacy across a continuous
dose range. It was shown that the maximal LDL
cholesterol lowering efficacy of Plant stanol ester
is significantly better than that of plant sterol
ester (-18.3 % vs -10.7 %). Plant stanol ester in
Benecol® products reduces LDL cholesterol dose-
dependently. The same effect was not recorded
for plant sterols.

The relationship between reduction in LDL choles-
terol and a reduced risk of coronary heart disease
is near to linear. For every 1 % reduction in LDL
cholesterol concentration, there is a corresponding
1-2 % decrease in the risk of CHD.

Daily consumption of Plant stanol ester containing
Benecol products will help your patients to reach
their cholesterol targets.

Mensink et al. 2010
Musa-Veloso et al. 2071a
Musa-Veloso et al. 2071b
Grundy et al. 2004
Robinson et al. 2005
LaRosa 2007

Clark 1986

Figure 4.

The estimated relative LDL cholesterol lowering efficacy of
Plant stanol ester and plant sterol ester. Results from a meta-
analysis based on end of treatment data for weighted strata.
(Musa-Veloso et al. 2071b)
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Modified from Model
of steps in TLC, JAMA
2001; 285:No. 19

Musa Veloso et al 2011
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Plant stanol ester,

an effective dietary way to lower cholesterol

In the National Cholesterol Education Program
(NCEP) a Therapeutic Lifestyle Changes (TLC)
approach to reduce CHD is recommended. It
includes following steps:

Visit 1: To initiate TLC, intakes of saturated fats
and cholesterol are reduced first to lower LDL
cholesterol. Also physical activity is encouraged.

Visit 2: After 6 weeks, the LDL response is deter-
mined; if the LDL cholesterol goal has not been
achieved, other therapeutic options for LDL
lowering such as plant stanols and viscous fiber
can be added.

6 weeks 6 weeks

Monitor adherence to TLC diet after 4-6 months

Visit 3. After maximum reduction of LDL choles-
terol with dietary therapy, emphasis shifts to
management of the metabolic syndrome and
associated lipid risk factors.

It is important to note that healthy nutrition and
physical activity always should be part of the
actions when aiming to reduce CHD.

A\

Therapeutic Lifestyle Changes (TLC)

Add Plant stanol ester if LDL goal not reached

Effective in all diets

Plant stanol ester is effective when used as part of
different kind of diets; it works with both “typical
Western” diets and recommended diets. Therefore,
Benecol products can be the first solution to a
cholesterol lowering diet or an effective addition
to an already healthy diet.

Figure 5.

Plant stanol ester further reduced serum total and LDL cholesterol when it was incorporated into a strict cholesterol-lowering

diet (Hallikainen and Uusitupa 1999).

EFFECTIVE AS PART OF A DIET
LOW IN FAT AND CHOLESTEROL, AND HIGH IN FIBRE

Total cholesterol
0

Change (%) versus home diet

-10 I I | |\
1 %:*
15
}14 %*
/

LDL cholesterol

*Plant stanol ester specific effect

Miettinen et al. 1995
Andersson et al. 1999

Hallikainen and
Uusitupa 1999

Athyros et al. 2071

. Cholesterol
lowering
diet

I I Cholesterol
lowering diet
+
Plant stanol
ester
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Blair et al. 2000

Castro Cabezas et al.
2006

de Jong et al. 2008
Plat et al. 2009

=== Control spread

=== Plant stanol ester
spread

[)
12 (Benecol”

Complementing the effect of statin medication

According to the international guidelines, diet and
other lifestyle changes are always the basis of
therapy for dyslipidemia. In some cases, however,
cholesterol lowering medication is required. Statins
are the most widely used cholesterol lowering
medications.

Statins inhibit the synthesis of cholesterol in the

liver while Plant stanol ester blocks the absorption
of cholesterol from the digestive tract. Because of

Figure 6.

the different mechanisms of action, the cholesterol
lowering effects of statins and Plant stanol ester
are additive. Adding Plant stanol ester to the diet
of subjects already on statin medication further
reduces serum LDL cholesterol by up to 10-12 %.

By adding Benecol® products to their diets statin
users can further decrease their cholesterol levels
and may avoid an increase in the statin dose.

Incorporating a margarine-type spread enriched with Plant stanol ester into the diet of statin users further reduced LDL choles-
terol by 17 % and compared with the control spread by 10 % (Blair et al. 2000).

ADDITIONAL BOOST TO THE LOWERING OF
LDL CHOLESTEROL WITH PLANT STANOL ESTER

Change in LDL cholesterol (%)

o 1 2 3 4

p<0.001, test group vs. control group for all measure points

5 6 7 8 9  Weeks

Combining statin treatment with Plant stanol
ester gives additive cholesterol reduction

For patients already on statins, adding Plant
stanol ester provides additional 2 10 % effect in
LDL reduction.

The additive cholesterol lowering effect of Plant
stanol ester has been shown to persist also in
long-term in patients on stable statin treatment.

A greater reduction of cholesterol lowering can
be achieved by combining Plant stanol ester with
statin treatment than by doubling the dose of statin.
Generally the doubling of statin dose produces
6 % additional cholesterol lowering.

Blair et al. 2000

De Jong et al. 2008
Dujovne. 1997
Bradford et al.1991
Jacobson 1997

Therapeutic Lifestyle Changes (TLC) made

Pharmaceuticals added

Evaluate response, add Plant stanol ester
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Gylling and Miettinen
1994

Gylling and Miettinen
1995

Gylling and Miettinen
1996

de Jong 2007
Hallikainen et al. 2008
Guidelines of the
American Diabetes
Association &
American College of
Cardiology Foundation
(2008)
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Diabetes

Especially type 2 diabetes is increasing rapidly
worldwide as population age and unhealthy
lifestyles are adopted. Diabetics have a multiple
risk of developing CVD compared with healthy
individuals. This is why it is very important to treat
their risk factors as effectively as possible. Plant
stanol ester effectively reduces serum cholesterol
also in type 1 and type 2 diabetics. Plant stanol
ester has been recognized in the guidelines of
the American Diabetes Association & American
College of Cardiology Foundation.

Figure 7.

Plant stanol ester effectively reduced serum total and LDL
cholesterol in men with type 2 diabetes (p<0.05) (Gylling and
Miettinen 1994).

EFFECTIVE LOWERING OF CHOLESTEROL
ALSO IN DIABETICS

Total cholesterol LDL cholesterol
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Patients with coronary artery disease

It is important to reduce all modifiable risk factors
and to prevent the recurrence of a cardiac event
especially in patients with existing cardiovascular
disease. Plant stanol ester is an effective means
of lowering serum total and LDL cholesterol also
in these individuals.

Figure 8.
Margarine containing Plant stanol ester effectively reduced serum total and LDL cholesterol
in CAD patients (p<0.05 or lower) (Gylling et al 1997).

SIGNIFICANT CHOLESTEROL REDUCTION
IN PATIENTS WITH CAD

Total cholesterol

Change (%) versus home diet

*Plant stanol ester specific effect

0
-5
8 %*
-10
15 %*<

Gylling et al. 1997
Gylling et al. 2006

LDL cholesterol

\

[ control margarine

l I Plant stanol ester margarine
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Gylling et al. 1995
Vuorio et al. 2000
Ketoméki et al. 2005
Jakulj et al. 2006
Moruisi et al. 2006

Williams et al. 1999
Tammi et al. 2000
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Familial

hypercholesterolemia (FH)

The efficacy and safety of consuming products
enriched with Plant stanol ester has been shown
with both adults and children with FH. In a study
with patients suffering from heterozygous FH,
spread containing Plant stanol ester lowered
serum LDL cholesterol by 11 % and in combination
with statin medication by 20 %. According to a
recent meta-analysis, Plant stanol ester may offer
an effective adjunct to the cholesterol lowering
treatment of FH patients.

Healthy Children

Atherosclerosis may start to develop early in life
so it is important to follow a heart-healthy diet
early in childhood. An ordinary healthy diet is suffi-
cient for most children and Plant stanol ester is
not generally recommended for healthy children
younger than five years.

&

==
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Safety

More than 60 published clinical studies, extensive
safety studies, assessments conducted by food
authorities, and the long experience of Benecol®
products on the market have shown that the
consumption of Plant stanol ester is safe, well-
tolerated and without adverse effects.

Plant stanols are practically not absorbed, and are
effectively excreted from the body. Levels of plant
stanols in the blood remain very low even after
continuous long-term use of Benecol products,
and also when the daily intake of plant stanol
exceeds the currently recommended 2 grams per
day (up to 9 g per day).

Use of Plant stanol ester does not change serum
concentrations of vitamins A, D, E and K. Serum
concentration of B-carotene may be reduced, but
it still remains within the reference values. It is also
possible to prevent the reduction of B-carotene
concentration by eating vegetables, berries and
fruit according to nutrition guidelines.

Miettinen et al. 2000
Noakes et al. 2002
de Jong 2007
Mensink et al. 2010
Gylling et al. 2010
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Recommended by international
and national expert bodies

According to international guidelines, dietary inter-
vention is the cornerstone of therapy for dyslipi-
demia. The diet also plays an important role when
cholesterol medication has already been initiated
since the diet has other beneficial effects beyond
its effects on lipid concentrations.

Several international and national organisations
recommend the consumption of foods containing
Plant stanol ester as part of cholesterol lowering
diet. Examples of these are:

* US National Cholesterol Education Program
NCEP (2002)

* European Union Scientific Committee on
Foods (2002)

 International Atherosclerosis Society (2003)
¢ International Lipid Information Bureau (2003)
* WHO/FAO (2003)

* American Heart Association & American
College of Cardiology (2006)

* Fourth joint task force of European and Other
Societies
on Cardiovascular Disease (2007)

* American Diabetes Association (2008)

* American Heart Association & American
College of
Cardiology Foundation (2008)

* American Academy of Pediatrics (2008)

* Finnish Diabetes Association:
Nutrition recommendation for diabetes

* Dyslipidemias: Current Care Guideline, Finland
(2009)

* Australian Heart Foundation (2009)

* The Finnish National Nutrition Council:
Guidelines for nutrition care (2010)

Summary

COMPARE ENERGY CONTENTS!

Plant stanol ester, the cholesterol lowering ingre-
dient in Benecol® products, reduces serum LDL
cholesterol by 10-15 %.

Until now a daily intake of 2 g plant stanols has
been considered sufficient. The most recent
research results indicate that lowering of choles-
terol is further enhanced by using higher daily
intakes, up to 9 g per day.

Use of Benecol products is recommended as
part of meals and a healthy diet.

80
60
40
=
O
X
20
0 !
B
— e 3
Skimmed Medium-sized Daily dose of
milk 2 dl apple 200 g Benecol 32 %
margarine type spread
(25 g, containing 2 g
_ of plant stanols) )

The cholesterol lowering effect is lasting when
sufficient amounts of Benecol products are
consumed on a daily basis.

Plant stanol ester is an effective, easy and safe
dietary solution to lower cholesterol.

Several international guidelines recommend the
use of foods enriched with Plant stanol ester as
part of dietary therapy of elevated cholesterol.

Benecol products taste good and they fit
extremely well into a heart-healthy diet.

4,
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Examples of various Benecol® products:

The unigue ingredient, Plant stanol ester, can
be incorporated in various foods. The efficacy
of Plant stanol ester is proven in more than 60
clinical studies published in peer-review scien-
tific journals.

4,
Benecol” 2z



/
Benecol.

Proven to reduce cholesterc

Further information:
www.benecol.net
Raisio Group, Benecol Division, P.O. Box 101, FIN- 21201 Raisio




