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EXECUTIVE SUMMARY :
This report

demonstrates thahe
Project Objectives use ofspecific dietary
supplements among
those consumers that
are at a high risk of
experiencing a costly
diseaserelated event
can lead to psitive

The impact of preventive health care on wb#ing and the potential decrease of total
health care expenditures in the United States are strong arguments for the daily use of
certain dietary supplements. The objective of this report is to determine the potential net
economic savings that could be realizgiven the usage of dietary supplements that are
scientifically shown to reduce the occurrence of diseeslated events among targeted

population groupsSpecifically, this reponill attempt to showthat using specific dietary hea_lth care cost
supplements by consumers who are determined to be at a high risk of experiencing a>avings.
costly diseaseelated event can result in health care cost savings.

A review of dietary supplement scientific literature that coveight dietary supplement
regimensacross four norcommunicable diseases was carried out. From this review, an
overall change in the risk of a given diseaskated event with the use of each of the
supplements has been deduced. Then, these impact variables areassadcritical input
into a costbenefit scenario analysis to determine the potential change in economic
benefitst in terms of avoided hospital utilization costshat could be realized if
everybody in a specified higisk population group were to use eadadf the dietary
supplements atspecifiedintake levelsthat have been associated witlprotective effects
These monetary benefits could be an element in reducing health care costs of vulnerable,
high-risk populations, which are the greatest contributorsttdgal health care costs in this
country.

The disease conditions and dietary supplement combinations this report examiges

e Coronary heart disease (CHD) and the potential net health care cost savings when
using omegé fatty acids, three B vitamins (folic acid, B6, and B12), phytosterols,
and psyllium dietary fiber;

o Diabetesattributed CHD and the potential net health care t@avings when
using chromium picolinate;

e Agerelated eye disease (ARED), specifically-ratpged macular degeneration
and cataracts, and the potential net health care cost savings when using lutein
and zeaxanthin;

e Osteoporosis and the potential net hélal care cost savings when using the
combination of calcium and vitamin D or when using magnesium.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Targeteddietary
supplementation
regimers are
recommended as a
means to help
control rising
societal health care
costs and as a
means for higfrisk
individuals to
minimize the chance
of having to deal
with potential costly
events and increase
quality of life

Summary of the Findings

This study demonstrates that significant cost savings can be redlizbé@alth care payers

such as insurance companies)d consumershrough the use of dietary supplements that
have a demonstrable and substantial effect on the risk of costly disedated events
among targeted highiisk populations. Specifically, this report will examine evidence
showing that the usagef key dietary supplemestcan reduce overall disease treatment
related hospital utilizationcosts associated with heart disease, agtated eye disease,
diabetes, and bone disease in the United States among those at a high risk of experiencing
a costly, diseaserelated event. Thus, targeted dietary supplementation regimens are
recommended as a means to help control rising societal health care costs, and as a means
for highrisk individuals to minimize the chance of having to deal with potentially costly
events and to invest in increased quality of life.

Regarding CHD, the most costly disease in the United S{@&rsters for Disease Control
and Prevention) this study determined that the use of ome§aand the B vitamins folic
acid, B6, and B1l2mongall U.S. adultover the age of 5%vith diagnosed CHDan confer
significant cost saving®r health care cost payergiven the overall state of knowledge
regarding the efficacy of these dietary supplements.

e The potential avoided hospital utilization costs related to CHD through the full
utilization of omega3 supplementsat preventive intake levelamongthe target
populationcan be as much as $2.@flion on average per yeand a cumulative
savings of $1@6 billionfrom 2013 to 2020The potential net savings in avoided
CHDrelated hospital utilization costafter accounting for the cost odbmega3
dietary supplementsat preventive daily intake levelaould be an average of
$484.6 million per year, and merthan $3.8 billion in cumulative health care
cost savings from 2013 to 2020.

e The full utilization offolic acid, B6, and B12among the target population at
LINS @Sy A @S Zkffedt loh Potentiad @vbifle@ EHDrelated hospital
utilization costswould be an average savings oflL.%2 billion per year a
cumulative cost avoidance to health care payers of $22illion from 2013 to
2020. The potential net savings in avoided Gkllated health care costs after
accounting for the cost ofolic acid, B6 and Bl2utilization at preventive daily
intake levelawvould be an average of $63million per year and more than $532
billion in cumulative health care coset savings from 2013 to 2020.

Because scientific evidence generally suggests that the use of phytosterols and psyllium
dietary fiber has a direct link in helping to reduce ldensity lipoprotein (LDL) cholesterol
levels, which, in turn, reduces the risk of experiencing a costly-i@ldied event, this
study found that realizablecost savingsfor all U.S. adultsover the age of 55 with
diagnosed CHD can be significant.
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e An average of $42billion per year ad a cumulative savings of $340.®illion
from 2013to 2020 in avoidable hospitautilization costs is potentially realizable if
all U.S. adultover the age of 55 diagnosed with CHD were to use phytosterol
dietary supplements at protective levelkikewise,potential total cost savings
amongthe same target populatiomiven the use bthe psyllium dietary fiber at
preventive daily intake levels would be an averagespital utilization cost
avoidanceof $4.38 billion per year and cumulative savings &5$05billion from
2013 to 2020

e The potentialnet health care cost savings of phgterols and psyllium dietary
fiber supplementation after accounting for the cost of supplement utilization,
would be an average annual savings of @30dlion per year and $2.48illion per
year, respectivelyafter accounting for the costs of supplementation utilization
from 2013 to 2020

If only the potential avoidedospital utilizationcosts of type 2 diabeteattributed CHD
events among adults over the age of 55 witfagnosed CHD were considereaijoided
expenditures would average $2dillion per year a cumulative savings of $9.75 billion
from 2013 to 2020, assuming an annual average cost per person experiencing-a CHD
related event of $16,690This studyalso determinedthat the potential net cost savigs

from avoided CHD events would averag@7@0 million per year from 2013 to 2020

nearly .76 billion in cumulative savings during the forecast period after accounting for
the cost of chromium picolinate dietary supplementation.

In 2012, total direct medical expenditures associated witARED events (macular
degeneration and cataractg)lus the related expected costs of pgstocedure nursing
care/assisted living services due to reduced visioere almost $16.97billion and are
expected to average $286 billion per year from 2013 to 2020. Based on the deduced eye
health benefit from using lutein and zeaxanthin dietary supplemeifitsyery person over

the age of 55 with ARED were to take lutein and zeaxanthin supplements at the preventive
daily intake évels, avoidble expenditures réated to AMD would average $57illion

per year from 2013 to 2020n addition, the effect on avoided direct medical costs and
post-procedure assisted living costs related to cataracts given the daily use of lutein and
zeaanthin supplements at preventive levels would average $Xlion per year This
study further determined that an average of $86 million per year innet avoided
medical costs and nearly $Bbillion in cumulativenet savingsfrom 2013 to 2020could

be realizedafter accounting for the cost of dietary supplement intervention
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Osteoporosis is the most prevalent bone disease in the United States, accounting for more
than $14.@ billion in direct health care costs in 2012 because of fracturesrGiemplete
utilization of calcium and vitamin Bupplementsby all U.S. womerover the age of 55
diagnosed with osteoporosis @reventive daily intake levelan average of $1.87 billion
per year and a cumulative savings of $Ibfllion from 2013to 2020 in avoidable
hospital utilizationcosts are potentially realizable. Moreovanore than $1.2 billion in
net health care cost savings$12.15 billion over the next seven yearsould be realized
after accounting for the cost of dietary supplementatidlagnesium dietary supplement
intake could result iran average of $850 million per year ands6.80 billion cumulatively
from 2013to 2020 in avoidable hospital utilization costsalf U.S. womemver the age of
55 diagnosed with osteoporosis were to eusnagnesium dietary supplements at
preventive intake levels. Furthermoreghhealth carecost savings of $593 million per
year and more than $476 billion cumulativelyover the next seven yeans potentially
realizableafter accounting for the cost afietary supplementation

frost.com



BACKGROUND Approximately 75%

of total U.S. health
care expenditures
are spent on
preventable

‘ diseases but only
Problem Statement 3% oftotal health
careexpenditures
are invested in
disease prevention

A common question amongolicymakers public health experts, and consumers that is, in
many ways, still unaddressed is whether health care costs can be avoided if mor
preventive measures are adopted. On the surface, it seems that the answer would be grograms.
logical yes, in that preventing diseases is a better option than having to pay for costly
treatments. According to the Centers for Disease Control and Prevention (CDC),
approximately three quarters of total U.S. health care expendituegs spent on

preventalde diseases, including such conditions as coronary heart disease, diabetes, age

related eye disease, and osteoporogGenters for Disease Control and Preventjdm)t

only 3% of health care expenditweare invested in disease prevention programs

(American Public Health Associatio@enter for Public Health Policy, 2012)

Although the U.S. health care system today does not have as strong an emphasis on
preventive medicineas other Western countries, many observers predict that the United
States is in the midst of a slow revolution of its health care modednsitioning to a
model that is more focused on maintaining individual and overall health and wellness as
opposed to a contined reactive approach focused on singlent interventions.
However, a deeper look into the cesffectiveness of prevention reveals many variables
that must be accounted far including which diseases are preventable, the efficacy of the
proposed preventie measures, and, ultimatelythe relative cost before an informed
decisionon the optimal distribution of health resource by policymakers public health
experts, and consumers can be made.

Some observerguestion investing more money and effort into preméve health and
wellness programsciting two key issuesthat may make prevention less cesffective

than one would expec{Cohen, Neumann, & Weinstein, 200@ussell, 2007)The first
issue ighat the most welknown preventionpractices such as regular physician checkups
or healthy people participating in more laboratebased procedures rfcluding cancer
screenings andlood work), do not actually improve one's health. However, this is also
not prevention in the true sense of the word; rather, it is a form of health diagngsticd
diagnostics do not prevent ilineskstead, they identify ilinesses for possible utilization of
costly acute treatment service¥hesecondissueis that preventon realizes relatively little

net cost savings because of the large number of people who would need to adopt
preventive measures to avoid just one costly diseattebuted event. However, this
argument ignores the core definition of prevention, whichaisset of activities that an
individual adopts to help minimize his or her chance of experiencing an undesired disease
attributed event.
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Proponents state that true prevention implies a lifelong habit of adopting lifestyle

The adqption O_f a practices that are known to favor better health. These include pagitention to diet and
prevention regimen  ejght, adopting an active lifestyle, and avoiding risky behaviors such as smoking and
canhelpmitigate drinking alcohol. The use of certain dietary supplements may also help delay or prevent
pOSSibI.e damgge 10 certain diseases. The objective of prevention is to imprbealth throughout life in the

an i ndi Vi gowing years, during reproduction, and while aging. Improved health can also be
health and wellness,  eypected to result in lower health care costs, especially in those life stages aolder
a}swe"_ as possible adults and seniors) when costs are most likelyotxur. Specifically, the adoption of a
financial impacts LINBOSYGA2y NBIAYSY KStLBA (G2 YAGAILGS LRGSY
that could occur if wellness, as well as financial effects that could occur, if the individual develops a disease.
the indvidual

develops a Despite the uncertainty surroundinghé costeffectiveness of prevention, its role as a

preventable disease  component in overall health and wellnessgiaining traction Most Americans are aware of
GKS OKIftSy3asSa FTIFLOAy3a GKS O2dzyiNERQa KSIf K
treatments, fragmented are, less time available for a patiephysician relationship,
medical errors and inefficiencies, and other problems. However, important cultural,
technological, and demographic trends are increasingly putting more control into the
hands of patients to dectly manage their health. This transformation has enormous
potential to change how medicine is practiced and how the health care system, as a
whole, operates.

This shift is directly driven by the need to look for smarter ways to control the escalating
costs associated with rising diseaseidencerates for preventable diseasesr, at a
minimum, to identify highkrisk populations and minimize their chances of experiencing
costly events. There are many ways to address rising costs, including the use of new
technologies that identify highisk populations before they experience costly acute
treatment events; the adoption of a new health care model that incentivizes consumers,
health care professionals, and other key stakeholders to address the antecedents of
disease as opposed to the utilization of acute treatment services; and increased education.
A lowtechnology, yet smart, approach that could be more extensively used by consumers
and physicians might feature certain dietary supplements that have been tg@ahy
shown to help reduce the risk of experiencing a costly disease event amongiskgh
population groups.

In the United States, dietary supplements are definedtly Dietary Supplement Health
and Education Act (DSHEA) of 1994 as products thatoeally ingested and contain
nutrients or other dietary components meant to supplement the dietS. Food and Drug
Administration, 2013) Dietary supplements come in many forms, including tablets,
capsules, liquids, powderand more Nutritional components of dietary supplements
include vitamins, minerals, fatty acids, proteins, and amino a¢il§. Food and Drug
Administration, 2013) A significant amount of scientific research has been condlcte
involving dietary supplements, and many studies demonstrate that these supplements
have a positive effect on reducing the risk of a disease event. Disease events require costly
treatments, but there have been few efforts to calculate the eeffectiveness of such
dietary supplement use.

n frost.com



There & a need for an objective and systematic assessment of the current state ofA Significant
scientific findings regarding the link between the use of dietary supplements and thedmount of scientific
reduction in the risk of a disease that requires costly treatment services. Understandin§€search has been
this link will help key stakeholdetsincluding patients, physicians, governments, and conducted involving
private insurance companies and employemake recommendations on the best course dietary
of actionto help minimize curren and future costs and maximizZeenefits. This report ~ Supplements, and
examnes the potential health care cost savings if people over the age of 55 use certaiflany studies
dietary supplements that have been shown to lower disease risks. Specifically, this repoft€monstrate that
will examine evidence that demonstrates that the use of key dietary supplementtheése supplements
ingredients can reduce illnesslated hospital utilization costs associated with heart —have a positive
disease, ageelated eye disease, diabetes, andre disease in the United States effect on reducing
the risk of a disease
event
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Research Methodology
If an event isk

reduction can be
determinecand
applied into a cost
benefitmodel, then
this will help
patients, health
care professionals,

This report presents a costenefit analysis (CBA) compagithe effect on overall disease
management costs if a higlisk populationwere identified andif that populationwere to

increase its use of dietary supplements and incur the cost of such supplementation, with

the expectation that supplementusewould & I 8 S Sl OK LISNE2y Qa 2RR.
costly treatment event. CBA can be used to assess various cost scenarios and to identify

the potential savings or loss that can be realized if one scenario occurred versus another.

,govemments’ This analysis is centered orsaries of hypothetical scenarios for a set of common dietary
'nsuranc_e q supplements to determine whether a net savings can be realized in the costs of disease
companies, an management services if costly medical events are avoided through the use of a specific
employers

dietary supplement compared with scenarios of no supplement usad¥et savings will
suggest a strong economic argument for each person in a givenrisigipopulation to use
the given dietary supplement to reduce lifetime disease management costs.

determine whether
a giventreatment
regimenis cost

effective. Thisissueis similar to manyhat pharmacoeconomic/clinical studies aim to address, which

Aa GKS RSOGSNNAYLFOGAZ2Y 2F +y 2@SNIftf GNBFGYS
when a treatment regimen is applied to one group versus a control group. From these
types of analyses, riskand subsequently risk reduction of an event occurningan be
calculated and applied into a cebenefit model that helps key decision makers (including
patients, health care professionals, governments, insurance companies, and employers)
determine whethera treatment is coseffective.

To deduce the true effect of treatment with a given dietary supplement on the occurrence
of a specific disease event, a rigorous search was conducted focusing on published studies
that quantified the effect of dietary suppleemtation on the incidence of disease events
that required direct medical treatment. The goal was to collect a set of studies that
represented the overall state of understanding and general acceptance on the level of
efficacy a given dietary supplement haa affecting the relative risk of a disease event
occurrence.

Basically, a thorough review of scientific evidence that shows a likely effect of the intake
of each key dietary supplement on the occurrence of chronic, disesls¢ed events was
undertaken. This intervention effect can be quantified into a risk reductigetric, which

can be included in a costenefit model for scenario assessment. The process of deriving
the risk reduction metric for each key dietary supplement followed the same overarching,
rigorous process of identifying threlevantand representatie scientific studies that show

an effect on disease event occurrence through a rigorous search exercise and deducing an
overarching measure of relative risk between dietary supplement users versus nonusers.
Specifically, Frost & Sullivan took the followstgps to derive the expected risk reduction
metrics for use in theost savingsnodel:
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Review of the scientific literature related to the given chronic disease and the dietary
supplement

Frost & Sullivan first instigated a rigorous scienfifierature search and built a database

of key studies that investigated a causal relationship between supplement intake and the

incidence of specific health conditions of interest. Studies were included in the database

Scientific studies included in the athbase include case studies, observational

epidemiologic studies, and clinical trials adhering to best pracentificmethodologies

and inclusion wasndependent of whether the findings were positive, negative, or null.

¢tKS &aSIFNOK SESNOA&S dzaSR GKS ! ®o{® bl A2yl t [AONINEB 27
studies reviewed were retrieved between February 1 and May 31, 2013. More than 400

studies were identified based on the use of a strict set of keyword combinations inglud

GKS RASGFNE &adzldld SYSyid 2F AyGaSNBadsz GKS RAaSIHaS 2F AydaSl
or similar phrasing.

Identification of a representative set of qualified studies that investigated a causal
relationship between supplement intake and the indénce of specific health conditions
of interest

Once the database of possible studies was created, each study was thoroughly reviewed
and assessed to determine whether there was a quantifiable relationship between
supplement intake and the incidence of pegific chronic disease event, either directly or
indirectly through a specified biomarker. Specifically, a study was considered qualified for
inclusion in the analysis if iested fora relationship between the intake of a given dietary
supplement at a gecific dosage level range and the reduction in the odds of a disease
event occurring, independent of the direction of the relationsﬁrfypically, observational
epidemiologic studies and randomized clinical trials fit this criterion. If such studies were
not found, then studieswere reviewed that tested forcausal relationship between
supplement intake and the level of a biomarker that is correlated to the relative risk of a
disease event. Frost & Sullivan strove to include studies that were similandy protocol

in an attempt to control for observable variance. In addition, the research team strove for
the ideal of exhaustive inclusion of all studies, but that cannot be guaranteed because of
time and resource constraintg&rost & Sullivan makes no ofes of endorsing the specific
findings of any scientific study reviewed

1 The selection of studies includén this analysis was not based on the direction, the magnitude, or statistical
significance of the reported findings.
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Weighting and aggregation of the qualified study findings in order to determine an
overall expected impact of dietary supplement intervention on disease event occurrence

In any costenefit analysis, there is a need to identify a variable that reflects the effect
that the activity will have on overall costs and benefits. Only then can one undertake a
comparative analysis between two scenarios. Economists refer to thisitasitoelasticity,

which is a ratio that shows a change in a specified output given a change in a specified
input. Frost & Sullivan searched for scientific studies that showed a direct relationship
between the usage of a specific dietary supplement andrtbke of experiencing a defined
diseaseattributed hospitalization event or a biological marker, such as LDL cholesterol
levels and hemoglobin Alc (HbAlc) levels, which can be linked to the chance of a-disease
attributed event.

To deduce an estimate on thesoutput elasticities, each qualified study result was
weighted by the precision dfs findings to derive an overall expected risk reduction (RR)
metric. For this study, two approaches were used to derive the expected effect of dietary
supplement intervetion on disease event occurrence. The specific approach adopted per
dietary supplement type was dependent on the quantity of the qualified studies that
explore the relationship between intake and disease event risk and the nature of the
collective literatue.

The DerSimonian and Laird randafiects literature review approach (D approach) was
used in cases where a dietary supplement had a significant number of scientific/clinical
studies that directly explored the specific question that this study aimsatldress
(DerSimonian & Laird, Literature Review in clinical trials, 1986). Thaiproach allows

one to properly assess the results of a set of studies that address the same research
guestion, even though each study varies in terms of sample sizey §tratocol, research
team, and a host of other study qualities. This variance is addressed by controlling for
inter-study and intrastudy variance, and provides a more probable and exact estimate of
the overall effect of intervention (see Appendix for digaon the DL approach
methodology and details on the calculation of relative risk (RR) and relative risk reduction
(RRR) metrics.
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In cases where th®-L randomeffects literature review approacts not appropriate, such

as the case when the number of glified studies is small or when the relationship

0SG6SSy (KS adzldL SYSyid AyGSNBSyGAzyQa AYLIOG FyR GKS dz
services is indirect, the Center for EviderRased Medicine (CEBM) approach was

adopted to calculate the number of peapheeded to treat in order to avoid one major

disease event (Center for Evidence Based Medicine, 2012). In these cases, all that is

needed for the calculation is an estimate of the relative risk reduction and the observed

event rate (ER) or the observedsdase prevalence in the target population. It should be

noted that the estimated number needed to treat is less accurate compared to the D

approach and consequently the calculated estimate tends to be inflated. Thus, the

determined cost saving estimatewill be less precise compared to the cost savings

calculated using the b approach but still provide invaluable insight of the given

adzLJLJ SYSyadQa LRGSyaAart Oz2zad al@Aay3a yR KSFfdGK OFNB O2a
details on the CEBM methodologynd details on the calculation of relative risk reduction

(RRR)).

Health care cost savings scenario analysis

Independent of which literature review approach was used, the key metric needed for
inclusion in the cost models is the number needed to treat (NNHich can easily be
calculated using the deduced RRR metrics from the literature review. The NNT is the total
number of people who would have to undergo a preventive or treatment intervention to
realize one avoided undesired event. This metric was seteels the variable of focus in

this study because it is easy to associate an expected health care cost per person
experiencing an event. For example, if it was found that a given dietary supplement had an
NNT of 100, this would mean that 100 people woukkd to be supplemented to avoid

one major disease event in the target population.

Once the NNT for a given dietary supplement regimen is known, the number of possible
avoided events thatould be realized if everybody in a given population were to use the
supplement at an adequate or protective daily intake level can be calculated; knowing the
cost per event, the total avoided costs can be estimated. For example, consider the case of
omega3. It is known that 1.0 million adults over the age of 55 have dooented CHD

and that 4.8 million people in this group will experience a new CHD event in 2012. Thus, if
the total population hadused omega3 at preventive daily intake levelsl27,601 CHD
hospital utilization eventsvould have been avoided based on theddetion from current
scientific literature that the expected relative risk reduction in experiencing a costly CHD
event is 6.9%. This implies an NNT metric of 133 people who needed to be treated to
avoid one event (refer to Figure 3.5 for the detailed dgstion of the derived relative risk
metric for omega3 intake). Given that the cost of each CHD event averaged $13,317 in
2012, the potential avoidetiospital utilizationcosts would have been approximately $1.7
billion in 2012.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

In order to have realized this total cost savings potential, then all 16.6 million adults over
the age of 55 with CHD would have had to take om8gat preventive daily levels at a
total subpopulation supplement utilization cost of $1.57 billion. Thus, rieebenefit that
could have been gained would have been more than $Q3tillion in avoided CHD
related hospitalization costs in 2012.

Figure 2.1 Summary of Cost Calculations Assuming Omé&gand Coronary Heart
Disease Cost Hypothetical Case, 2012

Refererce Metric Measure Note
column
N Source: CDC and
A Target populatiorwith CHD, 2012 17,016,536 Frost & Sullivan
Expectgdwumber _of peop!eNlthln the target Source: MEPS and
B populationwho will experience £HD 4,831,679 .
. Frost& Sullivan
hospitalization event2012
© NNT from literature review 133 Source:_ e
Sullivan
D E>_<pect.edannual cost of CHD hospital $13,316.66 Source: MEPS
utilizationper person 2012
E Annualcost of omegeB dietary $92.15 Source: Frost &
supplementationper person 2012 ' Sullivan
= Number ofeve_nts avoided if everybody in the 127,601 AIC=F
target population took a supplemen012
G Avoidedhospital utilization costs2012 $1,699,224,829 D*F =G
H Costs obmega3 supplementation2012 $1,568,065,776 A*E =H
| Net cost savings2012 $131,159,053 G-H=1

* Among all U.S. adults over the age ofveith CHD
Source: Frost & Sullivan

Thus, once the expected risk reduction factor is derived from the literature review, the
potential cost savings derived from dietary supplement usage among a giverrisigh
population at preventive daily intake levelsan be calculated and comparedith the
extreme scenario of zero usage. The calculation of total cost savings is straightforward:

e Total expenditure on chronic disease events at zero usage

e MINUStotal expenditure on chronic disease events given the use of dietary
supplements aprotectivelevels and the expected reduction in chronic disease
eventsbecause ofeduced risk

e PLUShe dietary supplement utilization costs

o EQUALB®otential net cost savings derived from the lower occurrence of disease
eventsbecause ofncreased dietary supplement usage
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Thus, i the possible net cost savingspssitive, then the dietary supplement regimen in .

. . . ) If the possible net
guestion should be considered an effective meanshédp reduce overall diseaseelated cost Savings is
individual lifetime costs and total sociakalth carecosts. Of course, the prior cobenefit . g 9 ..

. : ) , . ._significantly positive,
analysis approach makes the assumption that in the supplementation scenario, the entire .

: . . i, : . then the dietary
population of the target highisk population must fully utilize the given dietary .

S . supplement regimen

supplements atprotective intake levels from a base ofero use among this same | .

) : ) in question should be
population segment. In other words, the calculated net savings is actually the total .

. . . o L onsidered as an
potential net savings that are realizable. However, because it is known that it is likely tha .

L o . . effective means to
a percentage of the targetiph-risk population is already regularly using the dietary
. . . . L {educe overall
supplement in question, this share of the target population has already reduced its risk o

L . . L . . diseaserelated
experiencing a costly disease event and is already realizing itsedsking benefits. s e ..
P g y y ¢ g individual lifetime

costs and ttal social

Logically, thisalso implies that the remainder of the potential regular users has yet to
costs as a whole

realize the potential preventive benefits from regular use of the given dietary
supplements. Because avoided expenditures and net cost savings are a direct function of
the total numbker of people in the target population using the dietary supplements, the
calculation of avoided health care expenditures and net cost savings yet to be realized is
simply a proportional adjustment of the total potential avoided expenditures and net cost
savings. These ydb-be-realized adjustments are also calculated in each of the scenario
analyses conducted in this study and are reflected in their respective chapters.

Research Limitations and Assumptions

It should be noted that each dietary supplementpéxed in this study was analyzed
independently, and crossomparisons should be avoide@his isbasicallybecause the
state of the science today does not support this approach; event risk for each supplement
was examined in a controlled setting, indepemd of the use of other supplement3he
definition of diseaseattributed events and the associated pperson costs of treatment

vary by disease condition; thus, derived benefits and costs are not comparable across
disease conditionsAlso, benefits of different supplements (such as om&gtatty acids

and B vitamins) in reducing the risk of a single disease (such as CHD) cannot be considered
to be additive.In addition, variance because of study sample size, research methodologies
and study protocols, and patient population characteristics within each study and among
all studies is high, making cressmparison of dietary supplements unadvisable.

However, there is enough evidené®m thisreportQa T AthaRshggestithathe net

cost savings realizablwere peopleto take a set or a combinatioaf dietary supplements

is highly likely to be greater than just using one of the dietary supplemedggainly,
more research would be required to substantiate this statement and deternifireost
savings is accumulative (the sum of the savings), synerdgtbécsum of the savings is
higher than the net savings from using a combination of supplements due to offsetting
effects/redundancies in the mechanism of actipny antagonistiqthe sum of the savings

is lower than the net savings from using a combination of supplemehtglst & Sullivan
makes no claims of endorsing the specific findings of any scientific study reviewed.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Regarding cost estimate forecasts, expected compound annual broates were derived

from a historic assessmendf population growth rates, costs, and prices. Specifically,
health care costs per person are expected to grow at an average annual growth rate of 5%
from 2013 to 2020 based on the historical growth rate otlex last 10 years. This growth
rate was applied for all procedures for all conditions assessed in this study. Growth in the
targeted population is expected to occur at an average annual growth rate of 1.7% during
the forecast period, and it was assumedathgrowth in disease incidence is equal to
population growth based on a review of population growth and disease incidence trends.
Dietary supplement retail prices are expected to grow at a compound annual growth rate
of 1% per year. All future expenditures health care costs and dietary supplements were

at a 3% discount rate, which is in line with health economic methods promoted by the
World Health Organization to reflect the present value of estimated future expenditures
and net savings and control farflationary effects(\World Health Organization, 2008).
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CORONARY HEART DISEAND THE COS
EFFECTIVENESS OF GMEAND B
VITAMIN DIETARY SUBEMENTATION

Thetotal health
care expendituréor
managing and
treating CHD for
the total U.S.
population exceeds
$100 billion per
year, andthe
expenditure foall
Prevalence and Social Consequences U.S. adultsover the
age of 55 with CHD

Coronary heartlisease (CHD) is defined as the set of conditions that causes the€xceeds $60 billion
accumulation of plague in the coronary arteries, thereby restricting blood flow to the PE€rYyear

heart and potentially resulting in angina, arrhythmia, myocardial infarction (Ml), and heart

failure (National Institutes of Health, 2012EHD puts a heavy burden, bdthancially and

in terms of quality of life, on the citizens of the United States. In addition, Americans are

increasingly struggling to cope with its increasing prevalence, as well as the consequential

increasing costs of treating this disease conditiGhiD is the leading cause of death in the

United States, causing 385,000 deaths each year and accounting for 1 out of 6 deaths,

according to the Centers for Disease Control and Prevention (CDC) (National Health and

Nutrition Examination Survey, 2013). lact, 6.6% of the total adult U.S. population is

reported to have CHD, and its prevalence sharply increases with age: more than 16% of

adults over the age 55 are estimated to have heart disease (National Health and Nutrition

Examination Survey, 2013). Fuetimore, thehospital utilizationexpendituresrelated to

managing and treating CHD for the total U.S. population exceed.8Q®dlion per year,

and expenditures foall U.S. adultever the age of 55 with CHD exceed $Bbillion per

year, according tohe Center for Financing, Access and Cost Trends, Agency for Healthcare

wSaSINOK YR vdzZ ftAdeQa aSRAOFE 9ELISYRAGIINBE tFySt { dzNBS
analysigAgency for Healthcare Research and QualiWEP$

A significant portion of this cost is related to events that require expensive hospital

services, specifically inpatient procedures and emergency room visits. According to MEPS

REGF YR CNRAG 9 {df t AQFyQ&a lylfeéadradr GKS SELISYRAGdZNS:
emergency room visits foall U.S. adult®ver the age of 55 with CHD exceeded $f4

billion in 2012(Agency for Healthcare Research and QualMEP$ This equates to a

mean per person expenditure on CH&ated inpatient procedures and emergency mo

visitsof $13317.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Figure 3.1 Total Expenditure~orecast forCHDrelated EventsamongAll U.S. Adults

Thetotal cumulative Over the Age of 55 with CHD, 2042020

direct health care

=

[0}

costs related to CHD = 100 r 60 <
events amongll e 90 | )
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s
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0 00 8

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 w

Ll Event spending ($ B 68.51 | 70.89 | 73.40 | 76.08 | 78.92 | 81.91 | 85.12 | 88.50
@t Events (M People. | 4.90 | 497 | 505 | 514 | 523 | 532 | 542 | 553

Note: All figures are rounded. SourEeost & Sullivamnalysis.

Projecting these peperson expenditures forward at an annual growth rate of 5% from
2013 to 2020 and assuming an annual target population growth rate of 1.7% during the
same period, it is expected that an average of 5.2 million adults over the age ohé5 w
have been diagnosed with CHD will experience a costly CHD event, defined as all inpatient
hospitalizations and emergency room visftom 2013 to 2020 at an annual average
$16,690 cost per person. This implies that the total cumulative direct healtd casts
related to CHD events amoradl U.S. adultever the age of 55 diagnosed with CHD will be
$623.33 billion over the forecast period; additionally, the average direct health care costs
related to CHD events among this target population will be ne@rr.92billion per year.
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Figure 3.2 Coronary Heart Disease Cost Summary StatisticsMibt).S. AdultOver the CHD is partially
because it is
Metric Measure causedjn part, by
Populati ith CHDpeople at high risk of ienci ppmhilli € 17.2 M an i ndi vi
pulation wi eople at high risk of experiencing an evmhillion peop . . .
lifestyle choices.
Number of people who experienced a Ciifdated inpatient procedure and/or visited the 4.8 M Thus changing

emergency room, 2012nillion people . ) X
lifestyle choices is

Event rate percent of thehigh riskpopulationthat will experience a CH&vent, (ER) 16% .

an |mportant
C_H_D hospitalitilization event spendinginpatient procedures and emergency room $64.% B option to minimize
visits), 2012
Expected average annu@HD hospital utilization event spendi(igpatient procedures $77.2B the number of
and emergency room vis)s2013;2020 : CHD-related
CumulativeCHD hospitaltilization event spendingdinpatient procedures and emergenc $623.33 B events that an

room visit9, 20132020 L e . .
individual might

experience and,
Expectedaverageclaimed expenditures per person per yeaf13;2020 $16,690 Consequently, pay
for.

Averageclaimed expenditures per persp2012 $13,317

Source: Summary Heal8tatistics for U.S. Adults: National Health Interview Survey 2@dnters for
Disease Contrand Prevention, Center for Financing, Access and Cost Tirekgisncy for Healthcare
Research and Quality; Medical Expenditure Panel Survey, &td Grost & Sullan

One way to control the burden of CHD costs is to minimize the number of costly inpatient
procedures and emergency room events. Thus, prevention of an event is critical in
lowering the demand for disease management services.

A\

CHD is partially preventableecause it is causedh part,6 & | LISNE2y Q& fAFSadetsS OK2AO0S
The scientific consensus states that high blood pressure, high LDL cholesterol, and smoking

are the leading risk determinants for CHD. High blood pressure and high LDL cholesterol

are determned in part by lifestyle choices related to poor diet, physical inactivity, and

alcohol use (Division for Heart Disease and Stroke Prevention, 2013). Thus, changing

lifestyle choices isan important option to minimize CHielated events that a person

mightexperienceandJ- @ F2NX / KIFy3Ay3I RASG A& I ONARGAOIE &aGSLI Ay R
experiencing a costly event; there has been increasing research in understanding the exact

NREtS GKFG 1S@ RASOFNE &dzLJL) SYSy i ®&xpé&iendi®y Ay KStLIAy3a (2 2¢
a CHD event.

2 Includes all coronary heart disease, angina pectoris, heart attack, or any other heart condition or disease
events

3 An event is defined as any claimed treatment or disease management activity that requires expenditure to be
paid outof-pocket, by private insurance companies, or by Medicare or Medicaid and includes all hospital
inpatient staysandemergency room visitas defined by the Center for Financing, Access and Cost Trends,
Agency for Health Care Research, and Quality: Medical Expenditure Panel Survey
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Many dietary supplement products are available that have been shown to have positive
effects on heart health. This chapter explores the possible economic effect derived from
using omegeB fatty acidsor from usingthree B vitamins (folic acid, B6, and Biough
avoided hospitalization expenditures associated with CHD events. Specifically, this
assessment uses the-ID randomeffects literature review approach to determine the
deduced consequential effect of using omegar of usingB vitamins on the chare of
experiencing a costly CHD event; additionally, possible net-smshgshave been
calculated.

It is expected that
omega3 marine fatty
acidsmight reduce
CHD by regulating
cell membrane
properties orthrough
intracellular signal
transduction

Omega3

Literature Review

The term omegeB fatty acids refers to a class of omeggolyunsaturated fatty acids
found primarily in marine sources (such as fish and algae) and in certain plant sources. The
marine omega3s eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHtear
ones primarily studied in the context of reducing the risk of many health conditions,
including CHD (Memorial Slodtettering Cancer Center, 2013). The underlying
mechanisms by which omega might reduce CHD are subjects of ongoing research;
however,it is expected that these compounds may have roles in regulating cell membrane
properties or intracellular signal transduction (Memorial Sldéattering Cancer Center,
2013). Regarding the recommended daityake of omega3 dietary supplements, there is

no U.S. governmentecognized recommended daily intake level (Institute of Medicine,
2006). However, the American Heart Association recommends that patients with
documented CHIZonsume about 1 gram of EPA abHA per daypreferably from fish
(KrisEtherton, Harris, & Appel, 2002).

To deduce the expected efficacy of a treatment with om&gan the occurrence of a CHD
event, a systematic search was conducted that focused on published studies that tested
for and quantified the effect of omega supplementatio on the incidence of CHi2lated
death and events requiring medical treatment. The goal of this study was to collect a set
of studies that represented the state of all scientific literature on om8dgaPA and DHA
supplementation. In addition, studies seted for analysis must have tested for a direct
causal relation between the intake @h omega3 dietary supplement regimen and the
relative risk of a CHD event. It was preferred that the selected studies were similar in
study protocol in an attempt to cdrol likely variances. Specifically, of the various study
methods found for omeg#® fatty acid supplementation, randomized controlled trials
(RCT) were preferred because they are designed to directly test for a -eaadssffect
relationship between treatmet and outcome. Studies were not selected on the basis of
the magnitude direction, or statistical significance of the reported findings.
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Overall, 66 studies were found in a PubMed search based on the ugentwga3< or
opolyunsaturated fatty acids dcoronary heart diseaseor dcardiovascular diseasgand

arisk reductiorg as filtering keywords. The search was conducted between February 1 and
May 31, 2013. Ten RCT studies were identified as representative of the literature and were
used to deduce the stimated efficacy. All 10 studies were of individuals who had pre
existing CHD or were at high risk of CHD. The treatment groups received @rega
mixture including EPA and DHAxcept in one study that administered EPA alomeith
dosage rates rangingdm 0.6 to 3.4 g of EPA and DHA per day in capsule form. Treatment
or placebo was given for various durations across the studies, rangingIfrtmb years.

Five of thelargeststudiesin terms of subject sizare referenced and discussed below, and
references for the other five are provided in footnotes to Figure.3.3

All 10 studies tested for a change in relative risk for CHD events given e3nega
supplementation compared with a control group of no supplementation. Reported
primary outcomes usually includetotal deaths, as well as deaths due to cardiovascular
reasons, MI, angina pectoris, intervention by implanted cardioverter/defibrillator, hospital
admission due to cardiovascular reasons, stroke, and other specified events. For the
purpose of this studyeach of these outcomes was considered as a CHD event, as each
uses health care services. Hence, the size of the effect, if any, of e&egdhe incidence

of these outcomes can be directly input into the cost model.

To deduce the expected size of a treatment effect on the occurrence of an event, a
randomeffects literature review approach was adopted based on the literature review
process developed by DerSimonian and LairdL (Bpproach) (DerSimonian & Laird,
Literatwre Review in clinical trials, 1986). This is an accepted statistical approach for
deducing the true treatment effect from a set of clinical/scientific research that varies by
sample size, methodologies and study protocols, and patient population dynamics
(DerSimonian & Laird, 1986, DerSimonian & Kacker, 2007). This approach allows for a
systematic and objective approach to weighing each of the qualified reported effects and
combining them to estimate an expected risk reduction factor that can be used to
estimate the number of avoided events and avoided expenditures, if a given patient were
to use a supplement a4 givenintake level. An overview of the randoegffects model is
described in the appendix of this report.
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Figure 3.3 Omega3 Literature Revie: Description of the Qualified Studies

Author Region Year Daily dose Event definition
Tavazzi Italy 2008 0.85 g of EPA  Death or hospital admission for cardiovasculal
and DHA reason
. 0.85 g of EPA  Cardiovascular deatmon-fatal Ml, and nor
Marchioli Italy 1999 and DHA fatal stroke
Galan France 2010 B @ A Cardiovascular death, nefatal Ml, or stroke
and DHA
Sudden cardiac death, fatal and néatal
Yokoyama  Japan 2007 1.8 g of EPA myocardial infarction, and other nefatal
events
Nilserf Norway 2001 3.4 g of EPA Cardiac death, recurrent MI, resuscitation,
and DHA unstable angina
2.6 g of EPA Number who experienced primary endpoint by
Leaf US. 2005 and DHA 12 months: death or first ICD intervention
Raitf US. 2005 1.8 g of fish oil Number who experienced primary endpoint by
24 months
Brouwer Netherlands 2006 2 g of fish oil ICD interventions or death from any cause
1.7 g of EPA Acute MI, angina pectoris, stroke, transient
Svenssoh Denmark 2006 - ischemic attack, peripherartery disease
and DHA -
requiring surgery, or death
Roncaglioni ltal 2013 1.0 gram of Time to death from cardiovascular causes or
et al, y EPA and DHA  hospital admission for cardiovascular causes

Note: All figures are rounde&ource: Frost & Sullivan

Included in the literature review were the two pinnacle omegatudies conducted by the

Gruppo Italiano per lo Studio della Sopravvivenza nell'Infarto Miocardico (GISSI). The first
key study was the Marchiolet al., (1999) GISSRrevenzione trialstudy, which is a
multicenter, openlabel, randomized, placeboontrolled trial, with a 2x2 factorial design.
This study included 1,324 patients in Italywho were diagnosed with MI three months
prior to enrollment and each group of approximately 2,830 subjects received a daily dose
of 0.85 grams oéither: (a) omeged alone (EPA and DHA); (b) vitamin E (alpha tocopherol)
alone; (c) both omeg8 and vitamin E; or (d) placebo. Subjects were followed for an
average 3.5 years. The two primary endpoints were: (A) the cumulative rate afaalse
death, nonfatal myocardial infarction, and nefatal stroke; and (B) the cumulative rate of
cardiovascular death, nefatal myocardial infarction, and nefatal stroke. Thestudy
results showed that the twavay analysis of omega versus control demonstrated a
relative risk for primary endpoint A of 0.90 (95% CI20t8 0.99) and a relative risk for
primary endpoint B of 0.89 (95% CI 0;&@M1).

4 Nilsen, Albrektsen, Landmark, Moen, Aarsland, & Woie, 2001

5 Leaf, 2006

6 Raitt, et al., 2005

7 Brouwer, et al., 2006

8 Svensson, Schmidt, Jgrgensen, & Christensen, 2006

frost.com



The second GISSI study in@ddn the literature review was the 2008 Tavazrzal., GISSI

HF trial, which was a designed as a multicenter, randomized, double blind, placebo
controlled trial (Tavazzi, 2008)n this study, 6,975 patients in Italy who had chronic heart
failure withinthree months of enroliment were included. Ome8e&EPA and DHA at a daily
dose of0.85gram per day for the treatment group, as well as a placebo for the control
group, was given to the patients, and they were followed for an average of 3.9 years. The
two primary endpoints were: (A) time to death; and (B) time to death or admission to
hospital for cardiovascular reasons. The results of the study showed that, in comparing the
omega3 group with the placebo group, the hazard ratio for primary outcome A wak 0.9
(95.5% CI 0.83®.998), and for primary outcome B, the hazard ratio was 0.92 (99% CI
0.849;0.999).

Also included in the literature review was the work of Galan et al., 2010 SU.FOL.OM3 trial
(Galan, et al., 2003). Designed as a multicenter, dobbtel, randomized, placebo
controlled trial with a 2x2 factorial design, 2,501 patients in France with hégoof Ml,
unstable angina, or ischemic stroke were included. Each group of approximately 625
subjects received a daily dose @60 grams okither: (a) omege3 alone (EPA and DHA);

(b) combined vitamins B6 (3 mg), B12 (20 mcg), and folate (560 mcdptfcomega3

and vitamins; or (d) placebo. Subjects were followed for an average of 4.7 years, and the
primary endpoint was the first major cardiovascular event, defined as afatah MI, an
ischemic stroke, or death from cardiovascular disease. Theystadults indicated that
when comparing omeg8 with the control in a tweway analysis, the hazard ratio for the
primary endpoint was 1.08 (95% CI 0gI917).

Another key random control trial included in the literature review was the Yokoyama et
al., 2007JELIS trial (Yokoyama, et al., 2007), which was a multicenter;lapeh blinded,
randomized trial with 18,645 subjects in Japan, all of whom were hypercholesterolemic
and taking statins. Half of the subjects received a daily adde8 grams obmega3 (EPA)

and statin, and the other half received statin alone. The subjects were followed for an
average of 4.6 years, and the primary endpoint was any major coronary event, including
sudden cardiac death, fatal and ndatal MI, and other norfatal events, including
unstable angina pectoris, angioplasty, stenting, or coronary artery bypass grafting. The
results of the study showed that the relative risk for the primary endpoint in the or&ga
group was 0.81 (95% CI 0g@R95).

A very recent study considerdd this analysis was a multicenter, doubldind, placebe
controlled trial in Italy (Roncaglioni, et al., 2013he subjects were 12,505 people with
multiple cardiovascular risk factors, excludibid. Half of the subjects received 1 gram per
day of ome@-3 fatty acids (EPA and DHA) in capsule form, and half received 1 gram of
olive oil placebo. Subjects were followed for a median of/éars, and the primary
endpoint was defined as time to death from cardiovascular causes or hospital admission
for cardiowascular causes. The results of the study showed that the relative risk for the
primary endpoint in the omeg8 group was 0.98 (95% CI 0-888)
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Figure 3.4 Omega3 Literature Review: Description of the Qualifiestudies Summary
An average of

X of Findings
137,210 avoided
events per yedirom Study weight
2013 to 2020 from % of subjects in % of subjects in (based on within
Total treatment group control groupwho study and

291.3 to 202@r 1.1 sample who experienced experienced event  Relative between study
million accumulated Author (N) event (TER) (CER) risk (RR) variance)
avoided events over Tavazzi 6,975 56.7% 59.0% 0.96. 17.1%
U.S. adultsoverthe Galan 2,501 6.5% 6.1% 1.06 19.7%

. 0, 0, 0,
age Of 55 dlagnosed Y(.)koyama 18,645 2.8% 3.5% 0.81 27.9%
Wlth CHD were to use Nilsen 300 28.0% 24.0% 117 2.1%

3 diet Leaf 402 28.5% 38.6% 0.74 2.5%
omega Ietary Raitt 200 65.0% 59.0% 1.10 1.2%
supplements at Brouwer 546 29.7% 33.0% 0.90 3.3%
preventive intake Svensson 206 60.2% 57.3% 1.05 1.2%
levels. Roncaglioni etal. 12,513 11.7% 11.9% 0.99 20.6%

Note: All figures are rounde&ource: Frost & Sullivan

Empirical Results

Based on the B approach of the qualified set of scientific studies outlined in the last
section, it is estimated that the relative risk reduction of a CHD event, giveprthentive

daily use of omeg® supplements, is 6.9% after controlling for variafmecause of sample
size, research methodologies and study protocols, and patient population differences
within each study and among all studies. Further, 133 people needed to be treated with
an omega3 supplement to avoid one CHD event. In other wordsl38 people used
omega3 supplements adn expectedorotective intake levels of D00 mg per dayer the
recommendation of the American Heart Associafioone CHD hospitalization event
would be avoided. Given an NNT of 133 people, the number of potential avoided events
among all U.S. adultover the age of 55 diagnosed with CHD could be an estimated
137,210 avoided events per year from 2013 to 2020, oruabb.1l million cumulative
avoided events

9 (KrisEtherton, Harris, & Appe2002)
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Figure 3.5 Omega3 Literature Review: Summary Result®-L Approach

Metric Measure
Weightedrelative risk (weighted for intratudy variance (RR 93.1%
Weightedrelative risk reduction (weighted for intrstudy variancg (RRR 6.9%
Number ofpeople needed to treat to avoid one CHD ev@NNT) people 133
Averagenumber of events avoidednnuallyif everybody in the target populatidnused 137210
omega3, 20132020 '
Cumulativenumber of events avoided if everybody in the target populatiaised 1097 678

omega3, 20132020

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are roundeource: Frost & Sullivan

Given the same NNT of 133 people, which is achievable if everyrisigiperson in the
target population were to take omega supplements aprotective levels daily the effect
on avoidedhospital utilizationexpenditures amongall U.S. adultoover the ageof 55
diagnosed with CHD would be an averageoidanceof $2.06 billion per year and a
cumulativeavoidanceof $16.46 billion from 2013 to 2020.

Based on the review of the beselling retail products currently sold through brick and
mortar, online, andmail-order retailers, the price of a daily dose of omegaanges from

as low as $0.137 to as high as $0.358 for one gram ofaBBRHA. Thenediancost of a
daily dose of omegd is approximately $0.25 per day. Given this daily cost requirement,
the medianannual expected cost of omegadietary supplementation for all.S.adults
over the age of 55 would be $92.15 per person$1.57 billion per yar for the total
subpopulation, and $12.58 billion in cumulative expenditures over the next seven years.

Figure 3.8 Omega3 Cost Analysis: Summary Result€ost of Dietary Supplementation
of the Target Populatiof, 2013;2020

Metric Measure
Mediancost of omege3 supplementation aprotectivedaily intake levels2013 $0.25
Expectedannual median cost of omeg& supplementation aprotective daily intake levels

$92.15
2013
Averageannual cost of omeg& dietary supplementation of the target populatibn2013g

$1.57 B
2020
Cumulativecost of omegeB dietary supplementation of thearget populatiorf, 20132020 $12.58 B

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

An average annual
total hospital
utilization cost
avoidanceof $2.06
billion per year and
a cumulative
savings of $16.46
billion from 2013
to 2020 is
potentially
realizable if all
U.S. adultsoverthe
ageof 55
diagnosed with
CHD were to use
omegag3 dietary
supplements at
protective intake
levels.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Figure 3.7 Omega3 Cost Analysis: Summary Resualtdvoided Hospital Utilization

Nearly $4 billion in Expenditures* due toDietary Supplement Intervention, 2012020

cumulativenet CHD
attributed cost

savingsfrom 2013 to ~ Mee Measure
2020 is potentially Average avoide@HDBattributed hospital utilizatiorexpendituresgiven omegeB supplement $2.06 B
realizable if the entire intervention per year 20132020 '

target population Cumulative avoided hospital utilization expendituretated to CHDgivenomega3 supplement $16.46 B

were to use omeg& intervention, 20132020
Average annual hospital utilization expendituffes CHDrelated events amongll U.S. adultsver

dletary Supplements the age of 55f incidence is reduced through the usewhega3 supplemens, 2013;2020 SR 12
at prOteCtlve intake Cumulativeexpenditureson CHDrelated events amongll U.S. adultsver the age of 5% $606.87 B
levels. incidence is reduced through the useahega3 supplemens, 20132020 ’

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are roundedource: Frost & Sullivan

Thus, given that the total cost savings derived from avoided CHD events ($2.06 billion per
yeart $16.46 billion from 2013 to 2020), the net savings after accounting for the cost of
omega3 dietary supplementation would average $484.6 million per yemmwore than

$3.88 billionin cumulative net savingfom 2013 to 2020. See Figures 8.1 to 8.4 in the
appendix for detailed reporting of the empirical results.

Figure 3.8 Omega3 Cost Analysid\et Health Care Cost Savings* Summary Results,

20132020
L
o 78.00 + $77.92 B'\) e ns $484.6 M in Total
s ’g - - ealizable Net Cost
n .2 - o H
0= 77.50 - - - Savings
5B ) J
2 § 77,00 $2.06 Bin
5] .00 - ;
&8 Avoided i i

£ 9 Full utilization* of omegas3 yields: $1.57 B in Required
we L : Costs Supplement
v O 76.50 - A 6.9% relative risk reduction Utilization Costs
g : A An average of 137,210 avoided
S events per year
< 76.00 - A 1,097,678 avoided events -

accumulated through 2020 $75.86 B

75.50
Current Scenaric Supplementation Scenari

=& = Total Cost of CHD Minus Avoided Costs Plus Dietary Supplement Costs, Annual Avera@®220
@ = Total Cost of CHD Minus Avoided Costs, Annual Average; 2026
-« Total Cost of CHD, Annual Average, 20A(R0

* Amongall U.S. adultover the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan
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Figure 3.9 Omega3 Cost Analysis: Summary Resultslet Cost Savingsjue to Avoided
Hospital Utilization Expenditures through Dietary Supplementervention, 2013;2020

Metric Measure

Averagenet potential direct savings per year from avoided GidiSpital utilization eventslue to

omegas3 dietary supplemenintervention, 2013;2020 R
Cumulativenet potential direct savings from avoided CH@spital utilization eventslue to omega $388B
3 dietary supplement interventior2013;2020 '

Net benefit cost ratip $per one dollar spent on dietary supplement $1.31

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are roundedource: Frost & Sullivan

The prior costbenefit analysis makes the assumption that in the supplementation
scenarioall U.S. adult®ver the age of 55 with CHD use omegjaietary supplements at
preventive dailyintake levels from a base of zero usage amgdmis population segment. In
other words, the calculated net savings is actually the total potential net savings.
However, because a percentage of adults over the age of 55 are known regular users of
omega3 dietary supplements, this target population segnt already has a reduced risk

of experiencing a costly CHD event and is already realiamggao Qrisk-reducing
benefits.

According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietary
Supplementsconductedby IpsosPublic Affairs, 28% of U.S. adults over the age of 55 are
regular users of omegad/fish oil dietary supplementglpsos Public Affairs, Zofﬂ)This
implies that the remainder 72% has yet to realize the potential benefits ohe

ddzLILJ SYSy 1aQ NBIdzf F NI dzaSd . SO dz&aS | U2ARSR SELISYRAGdINB &

function of the total number of people in the target population using om&gdietary
supplements, the calculation of avoided health care expenditures and netseviitgs yet

to be realized is simply a proportional adjustment of the total potential avoided
expenditures and net cost savings.

101t is not known what percentage of this target population also suffers from CHD, but for the purposes of this
analysis, Frost &ullivan has made the assumption that approximately the same percentage (28%) of adults over
the age of 55 with CHD also are regular users of orSedetary supplements. Also for the purposes of this
analysis, as the Ipsos survey did not ask dosges & Sullivan has made the assumption that regular users in

this target population are highly likely to be consuming enoogiega3 to provide a protective effecMore

research is required to test these assumptions.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Knowing this, it is expected that $338 million of the $484.6 milliom net potential direct
savings per year from avoided CHBspital utilization eventdecause of omega dietary
supplement intervention is already realized in total expected CHD costs. Inversely, this
- equates to an averagof nearly 98,000 avoidable events per year yet to be realized due to
SaVI.ngS yeto be underutilization of omeg#. This corresponds to an average of $348.8 million per year in
real'zed_vfalue_d at net savings yet to be realized due to underutilization of om8gdietary supplements
$2.79 b|_|||on In $2.79 billion in cumulative net savingsom 2013 to 2020 Thus, it is expected that there
cumulatlyenet are still significant cost savings yet be realized through the increased usage of -@mega
CHD-attributed cost dietary supplements among the higisk target population.

savingsf all current

nonrregular users in Figure 3.1@ Omega3 CostAnalysis: Summary ResuitsNet Cost SavingsYet to be

the highriSk target Realizeddue to Avoided Hospital Utilization Expenditures through Dietary Supplement
popula_tl_on were to Intervention, 20132020
fully utilize omega3

dietary supplements

It is expected that
thereare significant
potentialcost

among current non Metric Measure
regular users in the

h|g h-risk target Percentageof target population*who are regular users of omegadietarysupplements, 2012 28.0%
population.

Averagenumber of CHDevents avoidednnuallyamong thetarget populatiort yet to regularly use

omega3, 20132020 98,766
Cumulativenumber of CHDevents avoided among thiarget population yet to regularly use 700.124
omega3 ,20132020 !
Averagenet direct savings per year from avoid€HDevents due to omeg8 dietary supplement $348.8M
intervention yet to be realized2013,2020 '
Cumulativenet direct savings from avoide@dHDevents due to omega dietary supplement $2.79B

interventionyet to be realized2013,2020

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are rounded. Source: Ipsos Public AfémidsFrost & Sullivan
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B Vitamins _ _
The interest in three

B vitamins (B6, folic
acid, and B12) that
may help reduce
CHD eventsstems
fromtheir role in
metabolizing the

Literature Review

Three B vitamims B6 (pyridoxine)folate (folic acig, and B12 (cyanocobalann have
been extensively studied for their roles in cardiovascular health, including(®ld®orial
SloanKettering Cancer Center, 2013Many foods are natural sources of these vitamins:
B6 is inherent in cereals, bearmultry, fish, and some vegetables and fruitspd folate

comes from fruits and vegetables, beans, and whole graivtsle folic acid is the form 2gnrlnnoocagtlginm the
used in fortified foods and dietary supplementnd B12 is derived from poultry, fish, red blood y

meat, eggs, and ary products (Memorial SloaKettering Cancer Center, 2013). The
interest in these vitamins ipreventingCHDeventsstems from their role in metabolizing
the amino acid homocysteindhe mechanisms connecting homocysteine levels with CHD
are unknown, butthey may be related to the damaging effects of homocysteine on the
vascular endothelium (Memorial Slod¢ettering Cancer Center, 2013he analysis in this
report is based on studies showitige directeffect on CHDisk, noton homocysteine as a
markerof disease risk.

In the United States, the generally recognized recommended daily intake levels for folic
acid, B6, and B12 are 400 mcg, approximately 2 mg, and 2.4 mcg, respe(tigehard
School of Public Health Nutrition Source, 20Ewever, the clinical research reviewed
for this study suggests that the daily intake levels of folic acid, B6, and B12 should be more
than 1 mg, 2.5 mg, and 400 mcg, respectively, in ordeetdize the CHD everavoiding
effects. Theupper limit oftolerable intake (UL for folate is 1000 mcg foall U.S. adults

and applies only to intakes of folic acid from fortified foods and dietary supplem@&his

UL for folic acid is based on the poted for neurological effects in people with B12
deficiency, which is often undiagnosedlnstitute of Medicine, 1998)The UL for vitamin

B6 is 100 mg per day fall U.S. adultgInstitute of Medicing 1998) This is based on the
potential for neuropathy from very high levels of B6 used for therapeutic purposes such as
treatment of carpal tunnel syndromeéNo UL was established for B12, and tinstitute of
Medicine (IOM) report on DRIs for the B vitamins says: "No adverse effects have been
associated with excess B12 intake from food or supplements in healthy individuals"
(Institute of Medicine, 1998)

11C2NJ GKS LJzN1J2&88a 2F (KAa addRes Ittt NBFTSNByOSa G2 a. GAGEYAyaég NBFSN
folic acid(folate), and B12 (cyanocobalamin), which are typically marketed together as a homocysteine blocking
dietary supplement.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

To deduce the effect of B vitamin supplentation on the occurrence of a CHD event, a
systematic search was conducted that focused on published studies quantifying the effect
of supplementation on the incidence of CHilated death and events requiring medical
treatment. The goal was to collectset of studies that are representative of the state of
scientific understanding of the efficacy of a B vitamin dietary supplement. Studies that
tested for a direct causal relation between intake of the dietary supplement and the
relative risk of a diseasevent were preferred, and a concerted effort was adopted to
ensure that the dowrselected studies were similar in protocol in an attempt to control
variance. Studies were not selected on the basis of the magnjtdidection or statistical
significance othe reported findings.

A total of 104 studies were found in a PubMed search based on the uswitimin E or

a. e | yoRck &cid) arw/or 6812 and/or ¢B&; ocoronary heart diseasé
ocardiovasculadiseasé and related terms, andrisk reductiorg as filtering keywords. The
search was conducted between February 1 and May 31, 2013. Seven RCT studies were
identified as being representative of the literature and included formulations of all three
types of B vitamins outlined aboveThe selected studie directly tested for the
relationship between dietary supplement intake and the risk of a @Hilbuted disease
event. All seven studies included subjects who had-gsting cardiovascular disease,
such as MI or stroke. The treatment groups receiveldtiiee B vitamins as a daily
supplement, with dosage rates ranging by study but averaging 29 mg (B6), 1.7 mg (folate),
and 0.5 mg (B12). The experimental or placetoeatments were given for various
durations across the studies, ranging frdirto 7.3 yeas. Four of the seven studieare
discussed and referenced in the text below, and references for the other three are
provided in the footnotes to Figure 3.11.
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Figure 3.11 B Vitamins Literature Review: Description of the Qualified Studies

Author Year Dailydose (mg) Event definition
B Bl2 o
acid

First of any of these events: nonfatal myocardial

infarction, stroke, coronary revascularization procedures (coroni
artery bypass grafting or percutaneous coronary intervention),
and cardiovascular mortality

Composite of recurrent myocardial infarction, stroke, and sudde
death attributed to coronary artery disease

Albert 2008 50 1 2.5

Bonad? 2006 40 0.4 0.8

Hankey 2010 25 05 2 Composite of stroke, myocardial infarction, or vascular death.
Lonn 2006 50 1 25 _Comp(.)site of death from cardiovascular causes, myocardial
infarction, and stroke
Toole 2004 25 04 25 Any stroke, CHD event, or death
Composite endpoint of major adverse events defined as death,
Schnydef 2002 10 04 1 nonfatal myocardiainfarction, and need for repeat

revascularization
Composite of noffatal myocardial infarction, stroke, or death

Galart* 2010 3 0.02 0.56 . :
from cardiovascular disease

Note: All figures are rounde@ource: Frost & Sullivan

Reported primary outcomesisually included total deaths, death due to cardiovascular
reasons, MI, stroke, angina pectoris, coronary revascularization procedures, and other
specified events. For the purpose of this study, each of these outcomes was considered as
a CHD event becausach utilizes health care services. Hence, the size of the effect, if any,
of the B vitamins on the incidence of these outcomes can be directly input to the cost
model. Six studies reported a relative risk for CHD events comparing B vitamin
supplementationwith a control group of no supplementation. One study reported the
relative risk comparing higlose with lav-dose vitamin supplementation.

Among the seven RCTs analyzed was Aleedl., (2008), the Women's Antioxidant and
Folic Acid Cardiovascular SJugWAFACS) trial, which was a randomized, dcbbiel,
placebacontrolled trial that enrolled 5,442 U.S. women who had either a history of CVD
or three or more coronary risk factors (Albert, et al., 2008). The active treatment group
took a daily combinatin supplementof 2.5 mg folic acid, 50 mg B6, and 1 mg B12, while
the control group took a placebo. The subjects were followed for an average of 7.3 years.
The primary outcome measured was a combined endpoint of cardiovascular morbidity and
mortality, incuding MI, stroke, coronary revascularization procedures, and cardiovascular
mortality. Analysis showed that the relative risk of the primary outcome in the vitamin
group compared with the placebo group was 1.03 (95% CI 0.90 to 1.10).

12Bgnaa, et al., 2006
13 Schnyder, Roffi, Flammer, Pin, & Hess, 2002

14 Galan, Kess&uyot, Czernichow, Briancon, Blacher, & Hercberg, 2010
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

A second study includewas that of Hankewgt al., (2010), the Vitamins torévent Stroke
(VITATOPS) trifiHankey, et al., 2010). This was a multicenter, randomized, dehibid,
placebacontrolled clinical trial conducted in 20 countries. Subjects were 8,164 people
who had astroke or transient ischemic attack within seven months of enrollment.
Treatment consisted of one tablet daily of placebo or B vitamins (2 mg folic acid, 25 mg B6,
and 0.5 mg B12). Subjects were followed for an average of 3.4 years. The primary endpoint
was a composite of stroke, myocardial infarction, or vascular death. Analysis of the results
showed that the relative risk for the primary endpoint in the vitamin group compared with
the placebo group was 0.91 (95% CI 0.82 to 1.00).

Lonnet al.,(2006) repated results of the Heart Outcomes Prevention Evaluai2ofHOPE

2) study (Lonn, et al.,, 2006). This was designed as a multicenter, randomized, -double
blind, placebecontrolled trial. Subjects were 5,522 peoplecraited in Canada, the U.S.,
Europe, and Bazil who had a history of vascular disease, or diabetes and additional risk
factors. The treatment group took a daibypplementcontaining 2.5 mg of folic acid, 50

mg B6, and 1 mg B12, while the control group took a placebo. Subjects were followed for
an average of five years. The primary study outcome was the composite of death from
cardiovascular causes, myocardial infarction, and stroke. In comparing the vitamin group
with the placebo group, the relative risk of the primary outcome was 0.95 (95% Ctd.84
1.07).

Another large study included in the analysis was that of Tetlal., (2004), the Vitamin
Intervention for Stroke Prevention (VISP) tif@bole, et al., 2004). This was a multicenter,
randomized, controlled trial, comparing low and high vitamin doses. In this study, 3,680
people were recruited in the U.S., Canada, and Scotland who had experienced non
disabling ischemic stroke. Treatment weisher a daily high vitamin dose (25 mg B6, 0.4

mg B12, and 2.5 mg of folic acid) or low vitamin dose (0.2 mg B6, 0.006 mg B12, and 0.02
mg folic acid). Followap was for two years. The primary endpoint was recurrent ischemic
stroke, CHD events, or deatGompared with the lowdose group, the relative risk for the
primary endpoint in the higldose group was 0.967 (95% CI 0.8 to 1.1).
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Figure 3.12 B Mtamins Literature Review: Description of th Qualified Studies
Summary of Findings

Studyweight
% of subjects in % of subjectsn (based on within
Total treatment group control group who study and
sample  who experienced experienced event Relative between study

Author (N) event (TER) (CER) risk (RR) variance
Albert 5,442 14.9% 14.3% 1.04 17.07%
Bonaa 1,880 21.5% 18.2% 1.18 11.23%
Hankey 8,164 15.1% 16.6% 0.91 18.08%
Lonn 5,622 18.8% 19.8% 0.95 16.34%
Toole 3,680 18.0% 18.6% 0.97 14.85%
Schnyder 553 15.4% 22.8% 0.68 5.44%
Galan 2,501 6.0% 6.5% 0.93 16.99%

Note: All figures are rounde@ource: Frost & Sullivan

Empirical Results

Based on the fL approach, the calculated relative risk reduction of a €éléted medical
event, given the use of B vitamin dietary supplementspegventive daily intake levels,

An average of
101,028 avoided
events per yedirom
2013 to 202r
808,225 accumulated
avoided events over
the same period il
U.S. adultsover the
age of 55 diagnosed
with CHD were to
use the B vitamins
folic acid, B6, and
B12 atprotective
intake levels.

was 3.31%, after controlling for variance because of sample size, research methodologies
and study protocols, and patient population differences within each study and among all
studies. Following this approach, the calculated NNT Isdsbple based on a relative risk
reduction of 3.1%. This equates to an average of 101,000 avoided events per year from
2013 to 20200r 808,000avoided eventzumulatively.

Figure 3.13 B Vitamins Literature Review: Summary Result®-L Approach

Metric Measure
Weightedrelative risk (weighted for intratudy variance (RR 96.7%
Weightedrelative risk reduction (weighted for intrstudy variancg (RRR 3.3%
Number of people needed to treat to avoid one CHD event (NNT), people 181
Averageannualnumber of CHDevents avoided if everybody in the target populatfomsedB

o o 101,028
vitaming 2013;2020, people avoiding events
Cumulativenumber of CHDevents avoided if everybody in the target populatfomsedB 808.225

vitamins 20132020, people avoiding events

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Given the annual average $16,690 cost per person for a-I€HBed event, the potential

Potential avoided avoided hospital utilization costamongall U.S. adult®ver the age of 55 who are also
hospital utilization diagnosed with CHD and use B vitaminpmattective levels daily, will ben average $1.52
averagecostsof billion per year a cumulativecost avoidanceo health care payersf $12.1 billion from
$1.52billion per 2013 to 2020.

year and a

cumulative savings Based on the review of the bestlling B vitamin supplement products soldas

of $12.12billion homocysteine blockers through brick and-mortar, online, and maibrder retail
from 2013 to 2020 establishments, the price of a daily dose of B vitamins ranges from $0.05 to more than
is potentially $0.20 for a daily dose. The mean daily cost to consumers is approximately $0.11. Given
realizable and this $0.11per-day requiement, the annual expected cost of B vitamins &irU.S. adults
avoidable by health  over the age of 55 would be slightly more than $50.00 per person, about $861 million per
care payers if all year for the total sukpopulation, and nearly $6.9 billion in cumulative expenditufiesn

U.S. adultoverthe 2013 to D20.
age of 55 diagnose
with CHD were to Knowing that the total cost savings derived from the avoided CHD events for the same
use B vitamins population given the use of B vitamins averaged 81bflion per year and more than
dietary supplements  $12.12 billion cumulatively during the forecast period, the net savings, afzoanting
at protective intake for the cost of B vitamin dietary supplementation, would be an average of $654.0 million
levels. per year and more than $53illion cumulatively. See Figures 7.6 Z® in the appendix

for a detailed reporting of the empirical results.

Figure 3.14 B Viamin Cost AnalysisSummary Results Cost of Dietary
Supplementation of the Target Population, 20£3020

Metric Measure
Mediancost of B vitamin supplementation atotectivelevels 2013 $0.11
Expectedannual median cost of B vitamin supplementatiorpabtectivelevels 2013 $46.52
Averageannual cost oBvitamin dietary supplementation of the target populatibn2013;

$8612 M
2020
Cumulativecost ofBvitamin dietary supplementation of the target populativn2013;2020 $6.89B

*Amongall U.Sadultsover the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan
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Figure 3.15 B Vitamirs Cost AnalysisSummary Results Avoided Hospital Utilization
Expenditures* due toDietary Supplement Intervention, 2012020

Metric Measure
Average annual avoided hospital utilizatierpendituresrelatedto CHDgivenB vitamin $1.52 B
supplement intervention2013;2020 :
Cumulative avoided hospital utilization expendituretated to CHDgivenB vitamin $12.12 B
supplement intervention2013;2020 '
Average annual hospital utilizati@xpenditures for CHibelated eventsif incidence is reduced $76.40 B
through the use oB vitaminsupplemens, 20132020 '
Cumulative hospital utilizatioexpenditures for CHPelated eventsf incidence is reduced $611.20 B

through the use oB vitaminsupplemens, 20132020

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are roundeource: Frost & Sullivan

Figure 3.16 B Vitamirs Cost AnalysishNet Health Care Cost Savings* Summary Results,

20132020

5 78.00 .
°_ $77.92B( )
S 77.80 - = - - $654.0M in Net
3= 77.60 - S - Savings
5o = -
) 77.40 - = - -
S3 77204 $1.52 Bin
u% \g 77.00 | Fullutilization* of B vitamins yields: Avoided . .
© 8 oo A 3.3% relative risk reduction Costs $361.2M 'I” Required
g it} S¥ A An average of 101,028 avoided ,Sl,Upp, emgnt
3 76.60 - events per year Utilization Costs
< 76.40 - A 808,225 avoided events $76.40 B

76.20 - accumulated through 2020

76.00

Current Scenaric Supplementation Scenari

=& - Total Cost of CHD Minus Avoided Costs Plus Dietary Supplement Costs, Annual Avera@®220
@ = Total Cost of CHD Minus Avoided Costs, Annual Average; 2026
w- - Total Cost of CHD, Annual Average, 2Q(R0

* Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

Figure 3.17 B Vitamirs Cost AnalysisSummary Results Net Cost Savingsue to
Avoided Hospital Utilization Expenditures through Dietary Supplement Intervention
20132020

Metric Measure

Averagenet potential direct savings per year from avoidétiDhospital utilization events

due toB vitamindietary supplement intervention2013;2020 e
Cumulativenet potential direct savings from avoid€zHDhospital utilizationeventsdue to $5.23B
B vitamin dietarysupplement intervention 2013;2020 '

Net benefit cost ratip $ per one dollarspent on dietary supplement $1.76

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are rounde&ource: Frost &ullivan

Over $5 billion in
cumulativenet CHD
attributed cost
savingsfrom 2013 to
2020 is potentially
realizable if the entire
target population
were to use B vitamin
dietary supplements
at protective intake
levels.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

As in the case of the omeghadietary supplement cost benefit in the prior section, the B

It is expected that vitamin costbenefit analysis makes the assumption thattfre supplementation scenario
thereare significant all U.S. adultsver the age of 55 with CHD use the selected B vitamimsetentive daily
potentialcost intake levelsfrom a base of zero usage among this population segment. In other words,
savings yeto be the calculated net savings is the total potentiget savings. However, because a significant
realizedvalued at percentage of adults over the age of 55 are regular users of B vitamin dietary
nearly $5 billion in supplements, this segment of the target population already has a reduced risk of a costly
cumulativenet CHD event and is realizing its rigkdudng benefits.

CHD-attributed cost

savingsif all Currer?t According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietary
nonrregular users in - sypplementsonductedby Ipsos Public Affairs, 14% of adults over the age of 55 in the

the highrisk target United States are regular users\itamin B/B Compleglietary supplementglpsos Public
population were to Affairs, 2012)"° This implies that 86% have yet to realize the potential benefits of B

fully utilize B GAGIYAY RASGI NE & dBedalisSavdid¢diesipendiii®Sadzt netdstdza $ ©
vitamin dietary savings are a diredtinction of the total number of people in the target population using B
supplements among  vitamin dietary supplements, it is expected that $92.1 million of t6640million net

current nonregular potential direct savings per year from avoided ChiBpital utilization eventss already

users in the high realized. Inversely, this equates to an average of 86,797 avoidable events per year yet to
risk target be realized due to underutilization of B vitamins, which corresponds to an average of
population. $561.8 million per year in net savings yet to be realizeéarly $4.5 billion in anulative

savings from 2013 to 2020. Thus, it is expected that there are significant cost savings yet
be realized through the increased usage of B vitamin dietary supplements among the high
risk target population.

151t is not knownwhat percentage of this taet population also suffers from CHD, but for the purposes of this
analysis, Frost & Sullivan has made the assumption that approximately the same percentage (14%) of adults over
the age of 55 with CHD also are regular users of B vitamin dietary supplemdsasfor the purposes of this

analysis, as the Ipsos survey did not ask doshgsst & Sullivan has made the assumption that regular users in

this target population are highly likely to be consuming enoBg¥itamins to provide a protective effed¥lore

research is required to test these assumptions.
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Figure 3.18 B Vitamin Cost AnalysiSummary Results Net Cost SavingsYet to be
Realizeddue to Avoided Hospital Utilization Expenditures through Dietary Supplement ~ Overall, the use of

Intervention, 2012 to 2020 o_meg_a3 angl the_ B
vitamins folic acid,

B6, and B12 can
confer significant

Percentage ofarget population*who are regular users d8 vitamin dietary supplements 14.1% pOtentlal cost savings
2012 =7 for all U.S. adults

Averagenumber of events avoidednnuallyamong thetarget populatiorf yet to regularly 86.797 O\_/er the age of 55

useB vitaminsat protectivelevels 2013,2020 ' with diagnosed CHD
if the target
population were to
Averagenet direct savings per year from avoided Chti3pital utilization eventslue toB $561.8M use thes_e SCIGﬂItIfICa”)
vitamin dietary supplemeninterventionyet to be realized2013;2020 ' substantiated dletary

Cumulativenet direct savings from avoided CHibspital utilization eventslue to B vitamin supplemerﬂ at
. . . - $4.49B ..
dietary supplement interventioyet to be realized2013;2020 protectlvelntake

Metric Measure

Cumulativenumber of events avoided among tharget populatior* yet to regularly usé3

vitamin at protectivelevels 20132020 BB

*Amongall U.S. adultever the age of 55 with CHD  |evels
Note: All figures are rounded. Source: Ipsos Public AffaidsFrost & Sullivan

Conclusion

Coronary heart disease (CHD) is the most costly disease in the United States. Use of
omega3 and the B vitamins folic acid, B6, and Bb2ldresult in significant cost savings

for adults over the age of 55 with diagnosed CHD if the target population were to use
these scientifically substantiated supplementspadtectivelevels.

The net savings potential in avoided costly &idlated inpatient procedures and
emergency room visits because of usage of om8gdietary supplementst preventive

levelswould average nearly $500 million per year a $3.9 billion cumulative health
care cost savings from 2013 to 2020.terms of he ratio of avoidechealth care costs due
to omega3 supplementation per one dollar spent on omegalietary supplements$1.31

can be saved per one dollar spent.

Regarding B vitamins, the net savings potential in avoided costlyréldted inpatient
procedures and emergengpom visits is more than $650million per year $5.20 billion
cumulatively from 2013 to 2020. Iterms of avoided health care costs per one dollar
expended on these B vitamin$1.76 can be saved per $1 spent on B vitamifizese
potential health care cost savings are the result of proactively identifying the population
that is at greatest risk of experiencing a costly CHD event (adults over the age of 55 with
CHD) and helping this population prevent costly events throughetay supplement
regimen. This is a relatively let@chnology, yet smart, approach that can be used by
consumers, physicians, employers, goalicymakersas a means to reduce personal and
societal health care costs.
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Prevalence and Social Consequences

Hypercholesterolemia is defined as the occurrence of higher concentrations eddosity
lipoprotein (LDL) cholesterol and lower concentrations of functional HDL cholesterol,
which is correlated to a higher risk of coronary heart disease because of timegpion of
plaque development in arteries. Basically, when too much LDL cholesterol accumulates in
arteries, it can cause blockage and increase the risk of a heart attack or stroke (American
Heart Association, 2012). According to the CDC, more than 13%bWfS. adults have high
cholesterol (Centers for Disease Control and Prevention, 2012). Over the last several
decades, progress has been made in dyslipidemia treatment in both increased awareness
and treatment development. Current treatment guidelinexctdite that LDL cholesterol
should be the primary target of therapy.

It is expected that any intervention, including dietary supplementation, that is shown to
NBRdzOS | LISNE2yQa [5] OK2fSaidiSNet tS@St gAaftft Ifaz2 KStLI |
costly CHD event. According to the National Institutes of Health, it is estimated that a 1%
reduction in LDIcholesterol level, on average, reduces risk for hard CHD events
(myocardial infarction and CHD death) by approximately 1% (Grundy, et al., 2004).
Furtheemore, according to research conducted by the Cholesterol Treatment Trialists'
(CTT) Collaboration in 2010, the risk reduction of a major vascular event (coronary death,
MI, coronary revascularization, or stroke) wds% to 22% per year, given an LDL
redudion of 0.51 mmol/L to 1.07 mmol/L (Baigent, et al., 2010). This corresponds to a
mean risk reduction o28% to021% per 1.0 mmol/L reduction in LDL, or a relative risk
reduction of0.74% to 1.56%iven a 1mg/dL reduction in LDIcholesterol levels. Thus,
Fost & Sullivan deduces that a 1.2 mg/dL reduction in serumdtblesterol reduces the

risk of CHD by 1% (Baigent, et al., 2010).

In this chapter, a review of the scientific literature related to phytosterol gusgllium

dietary fiber intake and its po#se effect on reducing LDL cholesterol levels is provided.
This CEBM approadiased literature review is used to determine the expected effect on
reducing the chance of experiencing a costly CHD event, and the possible net cost saving is
calculated.
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Phytosterols
The consumption of
phytostepls, which Literature Review
are structurally

re'éltec_' to Ch0|eSter0| Plants contain compounds called phytosterols tla@é structurally related to cholesterol
found in animals, has  tound in animals (Cleveland Clinic, 2011). Phytosterols are present in high concentrations

beenshownto help in vegetable oils and nuts, although other plant sources contribute to their total dietary
hinderch(’le_SterOl intake. There are many distinchgtosterols, of which betaitosterol and campesterol are
a_bsorpt'on in the among the most abundant. Normal dietary intake of phytosterols ranges from 0.15 to 0.45
digestive tract. g per day (Ostlund, 2002). Phytosterol consumption has been known to lower cholesterol

levels, and evidence pats to a mechanism in which phytosterols hinder cholesterol
absorption in the digestive tract. Because of the connection to reducing cholesterol levels,
the FDA allows health claims for consumption of phytosterols as part of a diet that may
reduce the rik of heart disease. The National Cholesterol Education Programs (NCEP)
recommends that the daily intake for phytosterolat levels that confer a CHD event
avoidance benefit through cholesterol reductioins 2 g per day (Cleveland Clinic, 2011).

To quantifythe possible effect of phytosterol consumption on the occurrence of a CHD
event, a rigorous search was conducted that focused on identifying published studies
guantifying the effect of phytosterol supplementation on blood levels of LDL cholesterol.
The goawas to collect a set of studies that were representative of the state of scientific
fAGSNY GdzNB {y26y (2RI & NB3II theRtdayh Bearche@ o2 3 G SN
studies that tested for a direct causal relationship between intake of the dietary
supplement and the relative risk of a disease event was conducted, but woere
identified. Thus, the research team reviewed studies that tested for a causal relationship
between supplement intake and the level of a biomarker, which is correlated to the
relative risk of a disease event. The research tesonghtto include studies that were
similar in terms of study and methodology protocol to control observable variance. Studies
were not selected on the basis of the magnitudedirectionor statistical sigificance of

the reported findings.

In all, 42 studies matched keyword combinations suchi@s/tosterok; dcoronary heart
diseasé or ccardiovascularR A & § ladd$risk reductioné The search was conducted
between February 1 and March 31, 2013. Of the reported study methods, randomized
controlled trials (including sequential and crossover studies) were preferred because they
are designed to directly test for a cauaad-effect relaionship between supplementation

and outcome. Nine RCT studies were identified as being representative of the literature.
The included studies indirectly tested for the relationship between dietary supplement
intake and the risk of a CHa&tributed diseaseevent through the LDktholesterol
biomarker.
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All nine studies included subjects who had hypercholesterolemia. The RCTs compared a
treatment group that received daily phytosterol supplement with a placebo group. In the
sequential studies, all subjects reced daily phytosterol supplement for a period either
before or after a period taking only placebo. In the crossover studies, the subjects took
either phytosterols or placebo for a period, followed by a washout period; then, they
switched to the opposite mduct. In all studies, phytosterol supplementation or placebo
was given for2 to 6 weeks, depending on the studifour of the studies are referenced

and discussed in the text below, and references are given for the other five in the
footnotesto Figure 4.1

Figure 4.1 Phytosterols Literature Review: Description of the Qualified Studies

Author Year Event definition Studydescription and primary event outcome
Sterol Free sterol
ester equivalent

Study Type RCT; PopulationHypercholesterotemic;

Acuff 2007 139 08g Outcome- Plasma LDL

. Study Type RCT; PopulationHypercholesterotemic;

Makietal., 2012 189 Outcome- Plasma LDL

McPhersod® 2005 1.26 g Study Type RCT; Population; Outcome- LDE
cholesterol
StudyType- RCT; PopulationType 2 diabetic, and nen

Lau 2005 189 diabetic; Outcome LDlLcholesterol

Carr 2009 30g Study Type RCT; PopulationNormal adults; Outcome
LDLcholesterol

De Graal’ 2002 189 Study Type RCT; PopulationHypercholesterotemic;
Outcome- Plasma total cholesterol

oa 8 Study Type Treatment only; PopulationMildly hyper

Hallikainert® 2002 20g cholesterotlemic; Outcome Serum LDL cholesterol

Mussner® 2002 182¢ Stu_dy Type RCT; PopulationMildly hypercholesterot
emic; Outcome- Total cholesterol

Nestef® 2001 244 Study Type RCT; PopulationHypercholesterotemic;

Outcome- LDLcholesterol

Note: All figures are rounde&ource: Frost & Sullivan

16 McPherson, Ostlund, Goldberg, Bateman, Schimmoeller, & CA, 2005

17 De Graaf, et al., 2002

18Hallikainen, Sarkkinen, Wester,8usitupa, 2002

19 Mussner, Parhofer, Von Bergmann, Schwandt, Broedl, & Otto, 2002

20 Nestel, Cehun, Pomeroy, Abbey, & Weldon, 2001
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Among the nine studies analyzed was that of Maki et(@012) (Makiet al., 2012). This

was a randomized, crossover study that enrolled 32 U.S. subjects who were
hypercholesterolemic. The subjects first received a placebo for five weeks, followed by
either placebo or phytosterol for six weeks, and then crossed over t@fposite product

for six weeks. Phytosterol was given as 1.8 g per day in tablet form. Plasma lipid profiles
were measured at the end of each treatment period. The analysis showed that compared
with the placebo, the average Liholesterol concentrationfeer six weeks of phytosterol
supplementation decreased by a statistically significant 4.9%, equivalent to an average
reduction of 7.6 mg/dL (0.19 mmol/L)

Another study analyzed was that of Catral., (2009) which was a randomized, parallel,
placebacontrolled study that enrolled 32 U.S. subjects, 24 of whom were
hypercholesterolemic, while the remainder were normocholesterolemic (Carr, Krogstrand,
Schlegel, & Fernandez, 2009). Each day for four weeks, the subjects took either 3 g of
phytosterol (in este form) or a placebo. Plasma lipid profiles were measured at the end of
the treatment period. Analysis showed that, compared with the placebo group, the
average LDktholesterol concentration after four weeks of phytosterol supplementation
decreased by a atistically significant 11%, equivalent to a reduction of 16 mg/dL (0.41
mmol/L).

Acuff et al., (2007) conducted a placebmntrolled sequential study on 16 U.S. subjects
who were hypercholesterolemic, with a fomreek placebo phase followed by a tweeek
washout period, and then a fouweek treatment phase (Acuff, Cai, Dong, & Bell, 2007).
Phytosterol (in ester form) was given as a capsule at a dose of 1.3 g per day, equivalent to
0.8 g per day of free phytosterol. At the end of the treatment period, Linilesterol in

the phytosterol group decreased on average by a statistically significant 4% (6.1 mg/dL,
0.16 mmol/L) compared with the placebo group.

Lau et al., (2005) studied phytosterol supplementation in a randomized, crossover,
placebacontrolled trial in Canadathat consisted of two 24ay treatment (placebo or
supplement) periods that were separated by a-@®8y washout periodLau, Journoud, &
Jones, 2005)Twentyhypercholesterolemisubjects took part1l5 of whom weraliabetic.
Phytosterols were given as 1.8 g per day mixed with margarine and served on toast. An
analysis of lipid profiles at the end of the treatment periods showed that for the-non
diabetic subjects, LDL cholesterol was reduced by an average of 15.1ftg(@4, 0.62
mmol/L) after phytosterol compared with placebo consumption. For diabetic subjects, the
reduction in LDL was 26.8%.
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Figure 4.2 Phytosterols Literature Review: Description of the Qualified Siest

Summary of Findings An average of
283,38%vents per

Total Change in LDtholesterol n?:}ifl}ﬁe(;z;?ﬂloisti%ﬂe bStu%yweightsI yearcould be

e SHe m0Cesotaequcome il sauieniane  wsedsanpe  2ygigeqfiom 2013

Acuff 16 6.1 0.1576 6.2% to 2020, which is

Maki 32 7.6 0.1970 12.5% nearly 2.3million

McPherson 52 10.4 0.2687 20.2% accumulated

Lau 29 24.4 0.6300 5.4% avoided events over

Carr 32 16.3 0.4200 6.2% the same period

De Graaf 70 19.0 0.4900 12.1% all U.S. adultsover

Hallikainen 11 18.2 0.4700 4.3% the age of 55

Mussner 63 10.0 0.2584 24.5% diagnosed with CHD

Nestel 22 25.2 0.6500 8.6% were to use

Average 29 13.4% 0.3935* phytosterol dietary

* Weighted Average supplements at

Note: All figures are rounde&ource: Frost & Sullivan protective levels.

Empirical Results

¢tKS NBaSKHNOK GSIY KIFIR (G2 RSRdz0S GKS §S@St 2F LKeidzad
assessment of its effect on a relevant biomarker known to have a casual relaponghi

I AAPSY &dz62S0GQa NBfI GABS Nxal 2F SELSNASYyOAy3I | /15
outcomes included plasma or serum concentrations of LDL cholesterol and other lipids

before, during, and at the end of the treatment or placebo periods. Theeaech team

linked these outcomes to health care utilizatidtased on evidencehat the observed

reduction in LDL cholesterol would decrease the risk of CHD. Thus, the research team

derived the expected CHD risk reduction metric given the reduction inchblesterol

levels based onthe work of the Cholesterol Treatment Trialists' (CTT) Collaboration in

2010, where a 1.2 mg/dL reduction in serum tdbblesterol reduces the risk of CHD by

1% (Baigent, et al., 2010).

Thus, the expected relative risk reduction of a Gidlated medical event, given the use of
phytosterol dietary supplements apreventive daily intake levelamong the target
population, was 11.2% based on the review of the scientific literature. Thisceegbeisk
reduction metric assumes a 1% reduction in relative risk for every 1.2 mg/dL reduction in
LDL cholesterol levels. To calculate the NNT, an event rate of 16% was used because this is
the expected level of risk of a CHD event among the adult poipulaver the age of 55
(National Health and Nutrition Examination Survey, 2013). Using the CEBM approach
(Center for Evidence Based Medicine, 2012) to calculate NNT, this implies that the total
number of people who must be treated with phytosterols to aone CHD event is 65. In
other words, if 65 people adopted a phytosterols regimerpgedtective levels as a means

to reduce their LDL cholesterol levels, one avoided CHD event could be realized. Given this
calculated NNT, an annual average of 283,38%dmab events from 2013 to 2020 and
2,267,111 cumulative avoided events over that period could be expected.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

An average of $4.23
billion per year and
a cumulative
savings of $34.00
billion from 2013 to
2020 in avoidable
hospital utilization
costsis potenially
realizable ifall U.S.
adultsover the age
of 55 diagnosed witk
CHD were to use
phytosterol dietary
supplements at
protectivelevels

Figure 4.3 Phytosterols Literature Review: Summary Result€EBM Approach

Metric Measure
Weightedrelative risk reduction (weighted fagample sizezariancg (RRIR 11.2%
CHDevent rate(ER 16%
Number of people needed to treat to avoid one CHD event (NNT), people 65
Averagenumber of events avoidednnuallyif everybody in the target populatidnused 283 389
phytosterolsat protectivelevels, 20182020,people ’
Cumulativenumber of events avoided if everybody in the target populatiaised 2267 111

phytosterolsat protectivelevels, 20182020,people

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are roundedource: Frost & Sullivan

Using the same annual average cost per person for a-@HiBed event ($16,690), the
total potentially avoidable hospital utilization cos$or all U.S. adult®ver the ageof 55
diagnosed with CHD given the use of the phytosterolpraventive daily intake levels
would average $4.2 billion per yeam cumulativetotal savings of $34.0 billion from 2013
to 2020to health care cost payers

A review of retail products on thmarket showed that the consumer cost of a daily dose
(2 grams)of phytosterols is roughly $0.15. The annual expected cost of phytosterols for
the target population would average slightly more than $54.48 per person, for a total of
$872.7 million per yeara cumulative cost of nearly $7.0 billion isupplement
expendituresfrom 2013 to 2020

Based on the finding that the total cost savings derived from avoided CHD events for the
target population given the use of phytosterols was, on average, $4.2 billicarlyn$34.0
billion cumulatively during the forecast period), the net cost savings derived from the daily
use of phytosterols, after accounting for the cost of supplementation, would average $3.3
billion per year nearly $26.6 billion cumulatively. In ternes the calculated cosbenefit

ratio, $4.87 in avoided health care expenditures could be realized per $1 spent on
phytosterol sipplementation. See Figures 8.9 ®12 in the appendix for a detailed
reporting of the empirical results.

Figure 4.4 Phytosterols Cost Analysis: Summary ResultSost of Dietary
Supplementation of the Target Population, 20£3020

Metric Measure
Mediancost ofphytosterolsupplementationat protective levels 2013 $0.15
Expectedannual median cost gfhytosterolsupplementationat protective levels 2013 $54.48
Averageannual cost ophytosteroldietary supplementation of the target populati®n2013g $872.7M
2020 '
Cumulativecost ofphytosteroldietary supplementation of the target populatién 2013 $6.98B

2020

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are roundedource: Frost & Sullivan
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Figure 4.5 Phytosterols Cost Analysis: Summary Resul&voided Hospital Utilization
Expenditures* due toDietary Supplement Intervention, 2012020

Metric Measure

Average annual avoiddabspital utilization expenditureselated to CHDIf incidence is reduced

through phytosterolsupplemens, 20132020 e
Cumulative avoided hospital utilization expendituretated to CHDif incidence is reduced $34.00 B
through phytosterolsupplemens, 2013;2020 '
Average annual hospital utilizati@xpenditures for CHBelated eventsf incidenceis reduced $73.67B
through phytosterolsupplemens, 20132020 ’
Cumulativeexpenditureson CHDrelated eventsf incidence is reducethough phytosterol $589.33 B

supplemens, 2013;2020

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are roundeource: Frost & Sullivan

Figure 4.8 Phytosterols Cost Analysidet Health Care Cost Savings* Summary Results,

20132020

) 78.00 -

(@] $77.92 B\) —

S 77.50 * o

n 2 ~ .

© = 77.00 ~ $4.23Bin

s > Avoided i

3 9 76.50 - K. Costs L_$3.32 Bin Net

g & 76.00 1  Fullutilization* of phytosterols S o Savings

S £ 7550 yields: ~ .

29 o0 A 11.2% relative risk reduction ~

g w ’ A An average of 283,389 avoided ™ .e_/ $872.7Min

g 74.50 events per year Required

< 74.00 - A 2,267,111 avoided events f Supplement
73.50 accumulated through 2020 $73.67 B Utilization Costs
73.00

Current Scenaric Supplementation Scenarit

=& - Total Cost of CHD Minus Avoided Costs Plus Dietary Supplement Costs, Annual Avera@®220
@ = Total Cost of CHD Minus Avoided Costs, Annual Average; 2026
-« Total Cost of CHD, Annual Average, 20A®0
* Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

Figure 4.7 Phytosterols Cost Analysis: Summary Resultdet Cost Savingstiue to
Avoided Hospital Utilization Expenditures through Dietary Supplemémntervention,

20132020

Metric Measure
Averagenet potential direct savings per year from avoided GidBpital utilization eventslue $3.32 B
to phytosteroldietary supplement intervention2013;2020 '
Cumulativenet potential direct savings from avoided CH@spital utilization eventslue to $26.56 B
phytosteroldietary supplement intervention2013;2020 '

Net benefit cost ratio $ per one dollarspent on dietary supplement $4.87

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

$26.56 billion in
cumulativenet
CHD-attributed cost
savingsfrom 2013
to 2020 is
potentially
realizable if the
entire target
population werego
use phytosterol
dietary supplements
at protective intake
levels.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

This costbenefit analysis makes the assumption that in the supplementation scedrio
It is expected that U.S. adult®ver the age of 55 witlCHD use phytostertsitanolssupplements aprotective
less thar0.2% of levels from a base of zero usage among this population segment. In other words, the
adults over the age  cajculated net savings is the total potential net savings. However, only 0.2% of adults over
of 55 are already the age of 55 are regutausers of phytosterol dietary supplements, according to the 2012

regular users of Council for Responsible Nutrition Consumer Survey on Dietary Supplecmmisicted by
phytosterol dietary  |psos Public Affairs. (Ipsos Public Affairs, 2612)his suggests that nearly all of the
supplements, expected $3.3illion in potential net savings has yet to be realized, thus, it is expected
suggesting that that there are significant cost savings yet be realized through the increased usage of
nearly all of the phytosterol dietary supplements among the higik target population.

potential net cost
health care savings Figure4.8t Phytosterols Cost Analysis: Summary Resulfset Cost SavindsYet to be

haV? yet to be Realizeddue to Avoided Hospital Utilization Expenditures through Dietary Supplement
realized. Intervention, 201%2020
Metric Measure

Percentage o&dults over the age of 5&ho are regulausersof phytosterol dietary

0,
supplements2012 0.15%
Averagenumber of CHDevents avoidednnuallyamong thetarget populatiorf yet to
regularly usephytosterol 20132020 282,950
Cumulativenumber d CHDevents avoided among thiarget populatiorf yet to regularly use
phytosterd, 2013;2020 2,263,602
Averagenet direct savings per year from avoided Chif3pital utilization eventslue to
phytosterol dietary supplemerihtervention yet to be realized2013;2020 $3.31B
Cumulativenet direct savings from avoided CHDspital utilization eventslue to phytosterol TR

dietary supplement interventioyet to be realized2013;2020

*Amongall U.S. adultever the age of 55 with CHD
Source: Note: All figures are rounded. Soutpsps Public Affairand Frost & Sullivan

211t is not known what percentage of this target population also ssffieom CHD, but for the purposes of this
analysis, Frost & Sullivan has made the assumption that approximately the same percentage (0.2%) of adults
over the age of 55 with CHD also are regular users of phytosterol dietary supplements. Also for the pofpose
this analysis, as the Ipsos survey did not ask doga@st & Sullivan has made the assumption that regular users
in this target population are highly likely to be consuming enopigytosterol to provide a protective effect.

More research is requiretb test these assumptions.
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Psyllium Dietary Fiber . :
Psyllium dietary

fiber hasbeen
found to help lower

. N , . cholesterob
Dietary fiber includes soluble and insoluliieer from plant foods. The composition of inhibiting y

fiber depends on its source. The type and amount of fiber consumed has many effects ogholesterol

the physiology of digestion. For example, the intestinal absorption of bile acids, along with L
. G , . absorption in the

the cholesterol that they carnyjis slowed by the presence of soluble fiber in the intestine. intestine

Certain soluble fibers, such as beahicans and arabinoxylans, are more effectiaie )

lowering cholesterol than other types of fiber.

Literature Review

Psyllium dietary fiber, for example, is a common solublerfiand has traditionally been
used as a gentle bulk forming laxatiygniversity of Maryland Medical Center, 2013)
Sourced from the Plantago ovaherb, psyllium dietary fiber is most commonly grown in
India and its husks have been found to help lower lebterol (University of Maryland
Medical Center, 2013)

The Institute of Medicine (IOM) of the National Academy of Sciences (NAS) recommends

that women consume 25 g of dietary fiber per day and men consume 38 g per day based

on an optimal diet formula sting that at least 14 g of fiber is needed for every 1,000

calories (Institute of Medicine, 2006). There is no efithied UL for total fiberAccording

to the IOM report,"[a]lthough occasional adverse gastrointestinal symptoms are observed

when consumingsome of the isolated or synthetic fibers, serious chronic adverse effects

have not been observed. A UL was not set for dietary fiber or functional fiber. Because of

the bulky nature of fibers, excess consumption is likely to befsdlfYA § SRé oLy adAddzisS 27F
Medicine, 2006).

As in the case of the phytosterols analysis, a rigorous search was conducted that focused
on identifying published studies quantifying the effect of psyllium dietary fiber
supplementation on blood levels of LDL cholesterol. The objegta® to identify a set of
studies that represented the state of scientific literature on the subject of psyllium dietary
fiber and its link to CHD risk. In this analysis, studies that were reviewed tested for a causal
relationship between psyllium dietarnyibler intake and the level of a biomarker that is
correlated to the relative risk of a disease event because no studies that tested for the
direct relationship were identified. The research team included only studies similar in
methodology protocol in an &&mpt to control for observable variance. Studies were not
selected on the basis of the magnitud#irection orstatistical significance of the reported
findings.
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Smart Prevention Health Care Cost Savings Resulting from the Targeted Use of Dietary Supple

Specifically, 102 studies matchele keyword combinationof dfiber€; dcoronary heart
diseasé or ccardiovascularR A & S ladd$risk reductioné The search was conducted
between February 1 and March 31, 2013. The preferred studies were randomized,
controlled trials. For the sake of closer comparison, the research team sought to analyze
studies using the same type of fiber supplement. Four RCT studies were identified as being
representative of the literature on psyllium dietary fiber. The included studies indirectly
tested for the relationship between psyllium fiber intake and the risk &HDattributed
disease event through the LEholesterol biomarker. The four RCTs tested psyllium fiber
supplementation in hypercholesterolemic individuals. In all studies, the supplement was
consumed for between 40 days and 26 weeks, and the blood lifiduding LDL
cholesterol) were measured and compared for treatment and control subjects.

Figure 4.9 Psyllium Dietary Fiber Literature Review: Description of the Qualified
Studies

Dailytreatment

Auth Y ipti
uthor ear dose (g) Studydescription

Anderson 2000 102 Study Type RCT; Popu!atlonHypchhoIesteroIem|c; Fiber
Supplement Type Psyllium

Anderson 1991 102 Study Type RCT; Popu'latlonHypchhoIesteroIem|c; Fiber
Supplement Type Psyllium

Anderson 1999 102 S.tudy Type RCT; Populatlon.Dlabetlc andHypercholesterolemic;
Fiber Supplement TypePsyllium

Everson 1992 150 Study Type RCT; PopulationHypercholesterolemic; Fiber

Supplement Type Psyllium

Note: All figures are roundedource: Frost & Sullivan

Andersonet al., (1991) studied 52 hypercholesterolemic U.S. subjects (Anderson, Floore,
Geil, O'Neal, & Balm, 1991). All subjects first completed a choledtes@lring diet over a
period of eight weeks. They maintained the diet while they were randomly assigned to
supplement with either psyllium fiber (10.2 g/day) or placebo. After eight weeks of
consuming the supplement, LDL cholesterol levels of the psyllium group had declined by
17 mg/dL (0.45 mmol/L) compared with the placebo, a statistically significant difference.

Bverson et al., (1992) studied 20 U.S. men with mild hypercholesterolemia (Everson,
Daggy, McKinley, & Story, 1992). In a randomized crossover design, the subjects received a
40-day course of psyllium fiber supplement (15 g/day) or placebo, followed a washo
period of 11 days, and then crossed over to the other treatment. The psyllium fiber
treatment resulted in a significant 10 mg/dL (0.26 mmol/L) decrease in LDL cholesterol
compared with the placebo.

In a study o29 U.S. men who had both hypercholestezolia and diabetes, Andersaat

al., (1999) randomly assigned either psyllium (10.2 g/day) or a placebo after avee&
period of dietary stabilization (Anderson, Allgood, Turner, Oeltgen, & Daggy, 1999). After
eight weeks of treatment, serum lipids andhetr markers were measured. Relative to the
placebo group, the LBtholesterol concentration in the psyllium group had declined by an
average of 17.8 mg/dL (0.46 mmol/L). The difference did not achieve significance.
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Finally, m a multicenter study in the U.S., Andersenal., (2000) recruited 248 subjects
with hypercholesterolemia (Anderson, et al., 2000). Subjects were put on a cholesterol
lowering diet for an initial eightveek period,and thenrandomly assigned to receive
psyllium fiber or a placebo supplement. After 26 weeks, the averagechblesterol
concentration declined by 10.4 mg/dL (0.27 mmol/L) in the psyllium group compared with
the placebo group. The difference was statistically significant.

Figure 4.1@ Psyllium Dietary Fiber Literature Review: Description of the Qualified
Studies Summary of Findings

Total Change in LDtholesterol Change in LDtholesterol Studyweightsbased

sample mg/dL @bsolute outcome mmol/L (absolute outcome on sample size
Author (N) reduction) reduction) variance
Anderson 248 10.45 0.2700 76.4%
Anderson 52 17.42 0.4500 10.1%
Anderson 29 17.80 0.4600 5.8%
Everson 40+ 10.00 0.2584 7.8%
Average 92 13.9 0.3596

* Weighted Average
**Crossover study
Note: All figures are rounde&ource: Frost & Sullivan

Empirical Results

Because the set of qualified studies examined the link between the use of psyllium fiber
and the reduction in LDL cholesterol, the research team followed the same approach as
the one adopted for the phytosterol literature review and assumed that 1.2 mg/dL
reduction in serum LDL cholesterol reduces the risk of CHD by 1% based on the work of
the CTT Collaboration (Baigent, et al., 2010). The research team then indirectly arrived at a
relative risk of CHD from dietary fiber supplementation to apply to its economic analysis.

The expected relative risk reduction of a GHilated medical event, given the daily use of
psyllium dietary fiber apreventive daily intake levelsmong all peoplever the age of 55
diagnosed with CHD, was 11.5%. As in the phytosterol analysis, an event rate of 16% was
adopted because 16% of the adult population over the age of 55 is at a high risk of
experiencing a CHEelated event. Using the CEBM approach to glale NNT, this
suggests that 63 peopleeed to betreated with psyllium dietary fiber to avoid one CHD
event. Given this deduced NNT, an annual average of 292,165 avoided events from 2013
to 2020r 2,337,318 cumulative avoided events could be realized.
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An average of
292,165avoided
events per yeairom
2013 to 202®r over
2.3 million
accumulated avoided
events over the same
periodif all U.S.
adultsoverthe age of
55 diagnosed with
CHD were to use
psyllium dietary fiber
at protective intake
levels.

Figure 4.11 Psyllium Dietary Fiber Literature Review: Summary ResulGEBM
Approach

Metric Measure
Weightedrelative risk reduction (weighted for intestudy variancefRRIR 11.5%
Eventrate (ER 16%
Number of people needed to treat to avoid one Ce\&nt (NNT), people 63
Averagenumber of CHDevents avoidednnuallyif everybody in the target population 292 165
usedphytosterols 20132020, people '
Cumulativenumber of CHDevents avoided if everybody in the target populatfomsed 2337 318

phytosterols 2013;2020, people

*Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

In terms of avoided direct health care expenditure, a potential total cost savings aalbng
U.S. adultoover the age of 55 diagnosed with CHD given the use of the psyllium dietary
fiber at preventive daily intake levelwould be an average annual total savings of $4.2
billion per year and cumulative savings of $34.0 billion from 2@12020, assuming an
annual average cost per person experiencing a €¢lated event at $16,690.

Based on the reviewed studies, all patients underwent a preliminary dietary progwam
help standardize daily intakes dfetary fiber and other macroand micronutrient intake
levek, in order tohelp control for that possible variance. Thus, all patients in the psyllium
fiber treatment groups are assumed to have been consuncimmparable levels afietary

fiber prior to treatment. In addition, the U.S. Food and Drug Administrataiows
companies to claim on their product labels that intake of 7 g or more per day of psyllium
soluble fiber may reduce the risk of CHD (U.S. Food & Drug Administration, 2012). Based
on the qualified studies, the expected dose size for psyllium fiberimdise range of 1@

to 15.0 g of psyllium fiber per day. For the purposes of this study, Frost & Sullivan assumed
a conservative daily dose of psyllium fiber of 10 g was sufficient to realize its expected
health-conferring benefits.

Based on the reviewof bestselling psyllium dietary fiber retail products in briakd
mortar, online, and maibrder retail establishments, the cost of a daily dose of 10 g of
psyllium dietary fiber is just over $0.30 per day. Based on this cost, the annual expected
cost ofpsyllium fiberfor all U.S. adultever the age of 55 would be just over $111.31 per
persort more than $1.9 billion per year on average for the total fdpulation, and
more than $15.2 billion cumulatively from 2013 to 2020.
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Figure 4.12 Psyllium DietaryFiber Cost Analysis: Summary ResultSost of Dietary

) _ An average annual
Supplementation of the Target Population 2013,2020

total savings of $4.38
billion per year and

Metric Measure a cumulative savings
Mediancost ofpsyllium dietary fibemat protectivelevels 2013 $0.30 of $35.05bi||i0n
Expectedannual median cost gisyllium dietary fibeat protectivelevels 2013 $111.31 from 2013 to 20205

o : : , potentially realizable
Averageannual cost opsyllium dietary fibesupplementation of the target populatior,

201%2020 $1.90 B if all U.S. adultsover
Cumulativecost ofpsyllium dietary fibesupplementation of the target populatidn 2013 $15.20 B the age of 55
2020 ' diagnosed with CHD

*Amongall U.S. adult®ver the age of 55 with CHD ~ were to use
Note: All figures are roundecource: Frost & Sullivan protective levels of

. . . . . _ _ sylliumfiber.
Figure 4.13 Psyllium Dietary Fiber Cost Analysis: Summary Resulisoided Hospital pSy

Utilization Expenditures* due tDietary Supplement Intervention, 20132020

Metric Measure

Average annual avoided hospital utilization expenditurgated to CHDif incidence is reduced

through the use opsyllium dietary fiber2013;2020 $4.38 B
Cumulative avoided hospital utilization expendituretated to CHDif incidenceis reduced $35.05 B
through the use opsyllium dietary fiber2013;2020 '
Average annual hospital utilizati@xpenditures for CHibelated events amongll U.S. adults

over the age of 5% incidence of events is reduceédoughthe use ofpsyllium dietaryfiber, $73.53 B
20132020

Cumulative hospital utilizatioexpenditures for CHEelated events amongll U.S. adultever

the age of 55f incidence of events is reducedoughthe use ofpsyllium dietary fiber2013; $588.28 B
2020

*Amongall U.S. adultever the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

Given the total cost savings derived from avoided CHD events for the target population
based on the use of psyllium dietary fibers, the net savings in direct expendiafitess
accounting for the cost of psyllium dietary fiber supplementation would average $2.5
billion per yar, and more than $19.9 billiooumulatively from 2013 to 2020. In terms of

the calculated cost benefit ratio, $2.31 in avoided health care expenditeuld be
realized per $1 spent on psyllium dietary fiber supplementation. See Figures 8.13 to 8.16
in the Appendix for a detailed reporting of the empirical results.
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Figure 4.14 Psyllium Dietary Fiber Cost Analysidet Health Care Cost Savings*
Nearly $20 billion in Summary Results, 2052020
cumulativenet CHD

. 5 78.00 - i
attributed cost o e $77928QQ L
i o8 ~ $4.38 Bin
SaVIngSfrom 2Q13 to g5 7700 =~ Avoided $2.48 B in Net
2020 is potentially Zg 7650 =~ ~ _ Costs Savings
realizable if the entire €2 76.00 | Full utilization* of psyliium dietary S <o
. X2 7550 yields: ~
target population % é 7500 |  A11.5% relative risk reduction $1.90 B in Required
i g W ’ AA f 292,165 avoided . in Require
were o use psylium  £% g, | A magsctmiss aoe
dietary fiber at < 74001  A2337,318 avoided events Utilization Costs
protective levels. 73.50 accumulated through 2020 $73.53B 1
73.00
Current Scenaric Supplementation Scenarit

=& = Total Cost of CHD Minus Avoided Costs Plus Dietary Supplement Costs, Annual Avera@®220
@ = Total Cost of CHD Minus Avoided Costs, Annual Average; 2026
- - Total Cost of CHD, Annual Average, 2Q2(R0

* Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

Figure 4.15 Psyllium Dietary Fiber Cost Analysis: Summary Resuliet Cost Savings*
due to Avoided Hospital Utilization Expenditures through Dietary Supplement
Intervention, 20132020

Metric Measure

Averagenet potential direct savings per year from avoid€tiDhospital utilization events

incidence is reduced through the usepsyllium dietary fiber2013;2020 SRATE
Cumulative net potential direct savings from avoidedDhospital utilization event# incidence is $19.85 B
reduced through the use gfsyllium dietary fiber2013;2020 ’

Net benefit cost ratip $per one dollarspent on dietary supplement $2.31

* Amongall U.S. adultsver the age of 55 with CHD
Note: All figures are rounde&ource: Frost & Sullivan

This costbenefit analysis assumes that in the supplementation scenatlidJ.S. adults

over the age of 55 with CHD used psyllium dietary fibgpratective levels from a base of

zero usage among this population segment. In other words, the calculated net savings is
the total potential net savings. However, because a share of adults over the age of 55
regular use psyllium dietary fiber, this segmeotft the target population already has a
reduced risk of experiencing a costly CHD event and is already realizing -tsdusling
benefits.
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According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietar
Supplemens conductedby Ipsos Public Affairs, 8% of adults over the age of 55 in the
United States are regular users of fibsupplements(lpsos Public Affairs, 2012 This
implies that the remainder 92% has yet to realize th&enefits of regular use of dietary
fiber, including psyllium fiberBecause avoided expenditures and net cost savings are a
direct function of the total number of people in the target population using psyllium
dietary fiber, the calculation of avoided h#éalcare expenditures and net cost savings yet
to be realized is simply a proportional adjustment of the total potential avoided
expenditures and net cost savings.

Mis expected that
thereare significant
potentialcost
savings yeto be
realizedvalued at
nearly $18 billionin
cumulativenet
CHD-attributed cost
savingsf all current
nontregular users in

Knowing this, it is expected that $199.6 million of the $2.48 billion in net potential tdirec the highrisk target

savings per year from avoided CHbBspital utilization eventbecause of psyllium dietary .
N o o ) population were to
fiber intervention is already realized in the total expected CHD cddisequates to an . .

. _ Fully utilize psyllium
average of 268,647 avoidable events per year yet to be realized because Odietar fiber
underutilization of psyllium dietary fiber. This corresponds to an average of $2.28 million y '
per year in net savings yet to be realized because of underutilizatiggsgfium dietary
fibert nearly $18.25 billion in cumulative net savinfilem 2013 to 2020 Thus, it is
expected that thereare significant cost savings yet be realized through the increased
usage of psyllium dietary fiber among the higsk target populatn.

Figure 4.16 Psyllium Dietary Fiber Cost Analysis: Summary Resuliet Cost Savings
Yet to be Realizedue to Avoided Hospital Utilization Expenditures through Dietary
Supplement Intervention 2013;2020

Metric Measure

Percentage ofarget population*who are regular usersf psyllium dietary fiber2012 8.0%

Averagenumber of CHDhospital utilization eventswvoidedannuallyamong thetarget populatiorf

yet to regularly usesyllium dietary fiber2013;2020 268,647
Cumulativenumber of CHDhospitalutilization eventsavoided among théarget populatiorf yet to 2149 175
regularly usepsyllium dietary fiber2013;2020 ’ '
Averagenet direct savings per year from avoided Chii3pital utilization eventslue to psyllium $2.08 B
dietary fiberintervention yet to berealized 2013;2020 '
Cumulativenet direct savings from avoided CHiDspital utilization eventslue to psyllium dietary $18.25 B

fiber intervention yet to be realized2013;2020

* Amongall U.S. adultsver the age of 55 with CHD
Source: Note: All figures are rounded. Source: Ipsos Public Adfarrost & Sullivan

221t is not known what percentage of this target population also suffers from CHD, but for the purposes of this
analysis, Frost & Sullivan has made the assumption that approximately the same percentage (8%) of adults over
the age of 55 with CHD also are regular users of fiber dietary supplements. The Ipsos survey did not ask
specifically about the type of fiber supplements being takéwen in the unlikely event that all the fiber

supplements were psyllium productthat would leave 92% of the population yet to achieve the benefit of

psyllium fiber supplementatiorAlso for the purposes of this analysis, as the Ipsos survey did not ask dosage,
Frost & Sullivan has made the assumption that regular users in this target populag¢idnghly likely to be

consuming enougfiber to provide a protective effecMore research is required to test these assumptions.
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There are significant
health care cost
savings to be realized
if there was a
concerted effort to
identify high CHD risk
populations and
motivate them to adop
a dietary supplement
regime as a means to
help control
escalating costs
associated with
preventable disease
events.

Conclusion

Phytosterols and psyllium dietary fiber could confer significant potential cost savings for
all U.S. adult®ver the age of 55 with diagnosed CHDsignificant amount of scientific
research has already been conducted involving phytosterols and psyllium dietary fiber,
and there is an indicatiorthat these supplements produce a likely positive impact on
diseaserisk reduction. However, more scientific research should be undertaken to test this
hypothesis in order to avoid the use of indirect means to calculate the expected number
needed to be treated to avoid one CHD evehepotential cost saving derived froe

use of phytosterol and psyllium dietary fiber supplementpetventive daily intake levels

is expected to be significant becausetbé direct link to lowering LDL cholesterol levels. It

is because of this direct link that the postulation was madetthlaere would be
consequential impact on reducing the risk of experiencing a CHD event.

Overall and independent of the exact figures calculated in this analysis, what has been
demonstrated in this analysis is that there dileely significant health careost savings to

be realizedthrough a concerted effort to identify high CHD risk populations and motivate
them to usephytosterol andpsylliumdietary fibersupplemens as a means to help control
escalating social costs associated with rising diséasiéence rates for preventable
diseases. There are many ways to identify and motivate high CHD risk people to use
effective dietary supplements, including the use of new technologies that identifyrdggh
populations before they experience costly acute tne@nt events; the use of incentives

for consumers, health care professionals, and other key stakeholders to address the
antecedents of disease as opposed to the utilization of acute treatment services; and
increased general education. Only then can a snradpproach that utilizes certain
dietary supplements that have been shown scientifically to help reduce the risk of
experiencing a costly disease event among high diseiakepopulation groups be
effective at controlling potential health care costs.
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THE USE OF CHROMIBMOLINATE Thetotal health
care expendituren

AND ITS EFFECT ONE'RHISK OF )
i managing and
DIABHESATTRIBUTED CORONAR - \ treating diabetes

HEART DISEASE attributedCHD
among diabetics

over the age of 55
with CHD will be an
average ofs33

Prevalence and Social Consequences billion per year
from 2013 to 2020.

Type 2 diabetes mellitus (type 2 diabetes) is the most common form of diabetes in the
United States; 900 95% of diabetes patients suffer from type 2 diabetéke total health

care cost of diabetes in 2012 in the United States was about $245 billion, of which $176
billion was attributed to direct medical costs and $69 billion in reduced productivity,
according to the American Diabetes Association (American Diabetes Association, 2011
Regarding direct medical costs, nearly 60% of total expenditures are related to
hospitalizations. Type 2 diabetes is a chronic disease marked by high tdvglucose in

the blood. Itis most common in patients that are over the age of 55, have a-tiagisity
lipoprotein (HDL) cholesterol of less than 35 mg/dL or triglyceride level of greater than 250
mg/dL, and/or have high blood pressure. The primary means to inhibit complications
related to type 2 diabetes are diet and exercise. However, if dietexedcise do not help

a person maintain normal glucose levels, physicians may have to prescribe medication.

In 2012, it was estimated that more than 17 million U.S. adults over the age of 55 suffered
from diabetes (American Diabete Association, 2011Men are slightly more likely to have
diabetes than women, and neHispanic blacks have higher prevalence rates compared
with non-Hispanic whites, Asian Americans, and Hispanics. Within this group, nearly 7
million adults over theage of 55 have also been diagnosed with CHD, and nearly 2 million
of these people suffer from a CHD event anmféll'yrhis suggests that total expenditures

on direct medical costs associated with diabetdibuted CHD eventsiere $26.4 billion

in 2012

23Based on the Frost & Sullivan analysis ofXtaional Health and Nutrition Examination Sury{sigional
Health and Nutrition Examination Survey, 2010)
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. Figure 5.1 Total Expenditure Forecasdf Diabetesattributed CHDEventsamongAll
The total cumulative  pjapetic Adultsover the Ageof 55 with CHD 20132020

direct health care

costs related to
diabetesattributed
CHD events is
expected to be over
$260 billion from
2013 to 2020 among
all diabetics over the
age of 55 diagnosed
with CHD.
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Note: All figures are rounded. SourEeost & Sullivaanalysis.

Projecting these peperson expenditures forwardt an average compound annual growth
rate of 5% from 2013 to 2020and assuming an average compound annual target
population growth rate of 1.7% during the same period, it is expected #maaverage of

2.2 million diabetic adults over the age of 55 and diagnosed with CHD will experience a
costly CHD event, defined ad mlpatient hospitalizations and emergency room vigitsm

2013 to 2020 at an annual average cost of $16,690 per pergagency for Healthcare
Research and QualityMEP$ This implies that the total cumulative direct health care
costs related to CHD evenamongall U.S. adult®ver the age of 55 diagnosed with CHD
will be more than $262.05 billion over the forecast period; additionally, the annual
average direct health care costs related to CHD events among this target population will
be nearly $33 biltin per year.

Multiple studies suggest that the use of chromium picolinate dietary supplements has a
substantiated preventive effect on diabetedtributed CHD events, which will be explored
in detail in this chapter.
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