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EXECUTIVE SUMMARY

Project Objective

The escalating costs associated with the increasing burden of disease in Australia are a
major challenge for government, private health insureasd individuals. There is
growing pressure to find solutions that will improve health outcomes and thus reduce
health care expendituresOne available option is to motivatat risk individuals to
adopt a prevention regimen that aims to reduce the risktleé occurrence of costly
adverse events associated with major chronic disease in terms of hospital separations
(the process B which a hospital records the emd a set of treatments associated with

a specific medical eveptand lost wage income due to rikss. Complementary
medicines (CM) usein well-defined highrisk populatiors is one type of regimen that
could help decrease the occurrence of diseasgibuted medical events and the
economic consequences that could occur.

The objective of this reportsito determine the potential netecononic savings that
could be realisd given the usage oEM that arescientifically shown toaduce the
occurrence of diseaseelated events among targeted populations. Specifically, this
report will attempt to show thatthe use of specific CMan result in health care cost
savingsby preventing costly diseagelated events.

A review of the scientific literature that covers six CM regimens across four disease
conditions was conducted-rom this review, an overall changethe relative risk of a
given diseaseelated eventresulting fromthe use of each of the CM regimens was
derived.These relative risk reduction statistiegere thenused as an input into a cost
benefit scenario analysis to determine the potential chamgéospital utilisation costs

and wage income gains that could be realizedpéople in a specified highiisk
population were to use each of the CM regimens that have scientifically substantiated
health benefits.This report includes the followingisease conditions, target higlisk
populations and associated Ckegimers:

1 Women aged 50 and ovewith osteoporosis or osteopeniand the potential
net health care cost savings and productivity gains when using the
combination of calcium and vitamin & when using a magnesium regimen

1 Al Australians aged 55 or ovevith cardiovascular disease (CV@hd the
potential net health care cost savings and productivity gains when using
omega3 fatty acids or a folic acid, B6 and B12 regimen

1 All Australiansaged 55 or ovewith agerelated macular degeneration (AMD)
and the potential net health care cost savings and productivity gains when
using lutein and zeaxanthin

1 All Australians aged 20 or ovewith moderate major depressionand
productivity gains fromi KS dza S 2F .{i® W2KyQa ¢2 NI

The objective of
this report is to
determine the
potential net
economic savings
that could be
realised given the
usage of CM that
are scientifically
shown to reluce
the occurrence of
diseaserelated
events amon@
targeted
population.
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Potential net
benefits of $1.8
billion and $249
million can be
realised from the
use of calcium and
vitamin D or
magnesium,
respectively.

Findings Summary

Osteoporosis:

In the case of osteoporoswtributed bones fractures, the use of a calcium and
vitamin D regimen and a magnesiumgimenwere explored to determine potential

health care cost savings and productivity gains if all women aged 50 and over with
osteopenia orosteoporosis used these CMs at preventive intake levels. Key findings

for each case study include:

 Calcium and vitamin D

0
0]

Relative risk reduction: 19.7%

Average annual medical events avoided (2@DR0): 37,715
avoidable osteoporosiattributed bone fractues

Average annual avoided hospital separation expenditure (2015
2020): $922 million

Average annual productivity gains (2602620):$900 million

Average annual net economic benefit, 262620: $1.8 billion
Average annual benefit/cost ratio, 202920: $22.34 per $1 spent
on CM regimen

1 Magnesium

0
0

Relative risk reduction: 5.2%

Average annual medical events avoided, 2@D20: 7,815 avoidable
osteoporosisattributed bone fractures

Average annual avoided hospital separation expenditure, 22020:
$212 millon

Average annual productivity gains, 2602620:$187 million

Average annual net economic benefit, 262620: $249 million
Average annual benefit/cost ratio, 2022920: $2.50 per $1 spent on
CM regimen
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Cardiovascular Disease (CVD):

Thisreport also explores the burden of cardiovascular dise@S®D) on Australian
society and the potential health and economic benefits that can be realised if an
omega3 fatty acid regimen or a folic acid, B6 and B12 regimen was utilised by all
Australians aged 55 and over diagnosed with CVD. Key findings forcaaehstudy
include:

1 Omega3 fatty acids

o Relative risk reduction: 4.9%¢hospital separationsand 14.19%CVD
attributed deathg

0 Average annual medical events avoided, 2@020: 6,984 avoided
CVDattributed hospital separations and 2,473 G¥fiributed deaths

0 Average annual avoided hospital separation expenditure, 20020:
$194 million

o Average annugbroductivity gains, 201:2020:$405 million

0 Average annual net economic benef0152020:; $530 million

o0 Average annual benefit/cost ratio, 202820: $849 per $1 spent on
CM regimen

1 Folic Acid, B6 and B12

o Relative risk reduction: 3.3%
Average annual medical events avoided, 2Q020: 4,905 avoided
CVDattributed hospital separations

o0 Average annual avoided hospital separation expenditure, 280120:
$150 million

o Average annual productivity gains, 202620: $68 million

o0 Average annual net economic benefit, 262620: $176 million
Average annual benefit/cost ratio, 202920: $4.57 per $1 spent on
CM regimen

Among all
Australians aged
55 and over with
CVD $530 million
and $176 million in
potential net
benefits can be
realised from the
use of omege
fatty acids or a
folic acid, B6 and
B12 regimen,
respectively.
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Avoiding AMD
hospital
separations and
decreasing the
severity of major
depression can
lead to positive
health care
savings and
productivity gains.

Age Related Macular Degeneration (AMD):

Next, a review othe lutein and zeaxanthin scientific literature was conducted with
the aim of qualifying and quantifying the expected change in the risk of an age related
macular degeneration (AMD) hospital separation event given the use of lutein and
zeaxanthin at preventi intake levels. Key findings include:

1 Lutein and Zeaxanthin

o0 Relative risk reduction: 22.4%

0 Average annual medical events avoided, 2@D20: 1,095 avoidable
agerelated macular degeneration hospital separations

o0 Average annual avoided hospital separatexpenditure, 2015020:
$27 million

0 Average annual productivity gains, 202620:$27 million

o Average annual net economic benef0152020: $36 million

0 Average annual benefit/cost ratio, 2012920: $3.02 per $1 spent on
CM regimen

Depression:

¢KS tlad OFrasS addzRé SELX 2NBR A& GKS dza$s
quality of life among those Australians aged 20 and over suffeffiogn moderate

major depression.Specifically, this case study examines the current state of the
scientF AO tf AGSNI GdzZNBE RSY2yadN» GAy3a GKIG GKS
a significant enhancement in the quality of life by means of lowering the severity of
the disease symptoms from moderate major depression to mild major depression and,
consejuently, enhances their wage earnings potential. Key findings for each case
study include:

T {Gd W2KyQa g2NILY

o Reduction in chance of not experiencing a successful diagnosis
transition: 24.0%

0 Average annual medical successful diagnosis transitions from
moderae major depression to mild major depression, 2EA@0:
40,855 successful transitions

0 Average annual productivity gains, 2602620:$340 million

0 Average annual net economic benef0152020: $300 million

o Average annual benefit/cost ratio, 202920: $805 per $1 spent on
CM regimen

-

-

(
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In summary, this report finds that significant health cawst savings and productivity

gains could be realised in Australia from the use of certain CMs that have a substantial This report

impact on the risk of costly diseasdtributed events in higkrisk populations. Given demonstrates that
these economic gains and the potential positiveatie outcomes these CMs should be the use of specific
considered as a useful tool for reducing the burden of disease in Australia. Comp|ementary

medicines among
specifiedhigh risk
populationscan
lead to positive
health care cost
savings.
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CHAPTERINTRODUCTION A lessthan-

healthy society
leads to an
increase in
medical service
Problem Statement expenditure and
a loss in labour
productivity. This
means less tax

The burden of disease in Australia, and the economic costs associated with it, is an
increasingly topof-mind issue among policymakers. In 2013, over $140 billion was

spent2y KSIfGK OFNB ASNDAOSAT 6KAOK aa ys&r revenuefor I d
product (Australian Bureau of Statistics, 2014). A substantial portion of this cost is Commonwealth
related to events that require costly inpatient procedures and emergency room visits, and State and
pharmaceuticals, home/nursing care services, and outpatient visits. faedyper cent Territory

of the total national health care expenditure is paid by the Commonwealth d
government, 27% is paid by the State and Territory governments, 22% by private _govemmentsan
insurance compaeis and other sources of private funding, and 17% is paidoéut increased health
pocket by the individual (AIHW Health Expenditure Database, 2014). An additional care coss; in

economic burden of disease occurs in terms of lost productivity. Coronary heart other words, a

disease and stroke were amonpet principal contributors to premature death, and
major depression, bone disorders and agated eye disease were among the top
causes of disability (Department of Health, Queensland Government, 2013).

lessthan-healthy
economy.

Due to the complexity of this social issue, polickex@d are under escalating pressure

to find solutiors. One option of interest is prevention, which is a set of interventions
or intervening behaviour modifications that inhibit or delay the manifestation of the
chronic diseases and the attributed medicalngee utilisation events that drive up
these economic costs. There are two principal types of prevention. Primary prevention
is an intervention or intervening behaviour modification that directly decreases the
risk of developing the disease in the firstapé and includes interventions such as
immunisations or intervening behaviour modifications that reduce the exposure to
harmful environmental factors, such as being around secbadd smoke (Woolf et

al., 2009). Primary prevention is the best way to avimdgterm health care costs.
Secondary prevention is an intervention or intervening behaviour modification that
reduces the severity of diseases once the individual has been diagnosed with the
disease (Woolf et al., 2009). Secondary prevention offers apoudpnity for
addressing short term health care costs because treatment services related to chronic
disease complications are a major contributor to the health care cost system.
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Understanding the
possible economic
benefits that can
be achieved
through the use of
complementary
medicines requires
an understanding
of the body of
science that
demonstrates the
complementary
YSRAOAYSa

The social benefits of prevention seem instinctual, but the economic benefits of
prevention are less certain. Propents state that prevention, especially the
prevention of costly diseasattributed medical events and related services can help
control increasing health care expenditures. However, some observers question
whether it is cost effective to invest in preveah (Cohen, Neumann, & Weinstein,
2008; Russell, 2007). Clearly, a decline in the health of a society leads to an increase in
medical service expenditures and a loss in labour productivity. This means less tax
revenue for the Commonwealth, State, and Temy governments and increased
health care costs; in other words, a lgssn-healthy economy. Thus, if there are
preventive regimens that have a body of scientific evidence showing that their use can
lead to a decreased chance of costly, adverse evehts) these should be considered

as viable tools for moving society toward more optimal physical and economic health.
However, the cost of a given prevention regimen underlines the necessity to look for
smarter ways to control the associated costs by propeitlentifying highrisk
populations where the greatest health benefits can be realised, such as using
technologies that identify highisk populations, adopting a health care model that
incentivises stakeholders to address the antecedents of disease, macrasing
prevention education.

The adoption of a lovwcost preventive regimen, such as the daily use of CM, among a
certain, highrisk population, is one option that could help decrease the occurrence of
diseaseattributed medical events and the economic consequences that could occur.
CMis a broad term used to describe a wide range of health care medicines, therapies
and other products that are not generally considered within the domain of
conventional medicine (per NHMRC). In the context of the Australian regulatory
environment and of his report, complementary medicines include vitamin, mineral
and herbal products which make therapeutic claims. CMs come in many forms,
including tablets, capsules, liquids, powders and more. A significant amount of
scientific research has been conductexking at the direct health benefits of using
CM and numerous studies demonstrate that many of these medicines have a positive
effect on reducing the risk of a secondary disease event.

This report explores the possible economic benefits that could bevddrfrom using
various CM regimens through the avoided hospital separation expenditures associated
with disease events, and further calculates the additional indirect benefits through
increased quality and quantity of remaining life years. In other wotlss report
assesses the potential net economic benefits that could be gained given the use of CM
with scientificallysubstantiated evidence by way of reducing the event occurrence risk
of diseaseattributed events among highisk populations. Specificallythis report
outlines a systematic approach to understanding and evaluating the scientific
literature for each of the CM regimens explored in the study, and shows how to
translate the health benefits derived from the use of CM into economic net benefits i
terms of avoided health care costs and/or gains in productivity.
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First, this report addresses the burden of osteoporesisibuted bone fractures and
the consequential costs of medical services. It examines the possible reductions in
health care costs and increases in wage income savings Wiestarget population of

This report
demonstrates that

women aged 50 and over with diagnosed osteopenia or osteoporosis-Utilige the use of specific
calcium and vitamin D or magnesium regimens. Then, reduction of cardiovascular complementary
diss—:‘aise (CVD) cfosts avnd productivityAsritvings are exploreAd when ?getﬂs% and ) med|C|nes among
2PSN) g6AGK RAF3Iy2aSR /x5 dzaS 2YyS3aAlno TFlLdde E
¢KS Ozada 2F F3ISTNBEIGSR YI OdA I NJ RS3Sy$ Nﬁhﬁ’%%‘ipn%ur%e{% !
health care costs and productivity savings when adults aged 55 and over d&djno that are at a high

with AMD use lutein and zeaxanthin is then reviewed. Finally, changes in the severity  risk of

of major depression and the reduction in productivity losses among adults aged 20 eriencin

FYR 2@SN) 6A0GK Y2RSNIGS YI 22N RSLINSBaaAz2y '!saﬁ)}/dlgéa%é( { G

order to determine if there are positive net benefits yet to be realised among the

Australian populace. related event can

lead to positie
health care cost
savings.
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This analysis is
based on
comparingtwo
health state
scenarios in order
to identify the
potential savings
or loss that can be
realised if one
scenario of events
occurred versus
another.

Research Methodology From Health Benefits to Wealth Benefits

The costbenefit analysis (CBA) tool presedtin this report is based on assessing
various cost scenarios to identify the potential savings or losses that can be realised if
one scenario of events occurred versus another. Figure 1 illustrates the two basic
types of possible disease event outcomdmmitt an individual in an observed target
population could face per yearmorbidity or mortality. The first possible outcome of

a specified disease is that the individual will not experience any type of disease event
and does not have to utilise any hospit#rvice, nor will they die. They live another
year without experiencing a diseaselated event. Another possible outcome is that

an individual will suddenly die from the conditiofhe sufferers of a sudden disease
attributed death would not utilise hosfl services. Another possible outcome is that
the given individual will experience increased morbidity requiring increased spending
on hospital services and medications, but will not die from the disease event in the
observed point in time.

Figurelt Disease Event Outcome Possibilities

Target population
at risk of a disease event

Disease Event
in next year

No Disease Event
in next year

Disease-attributed Death

- Complete loss of remaining life
years

- Will not utilised hospital services
and record a hospital separation

Survive Disease Event, but utilise
Hospital Services

- Recorded costly hospital
separation event

- Reduced productivity for remaining
years lived

- Shortened lifespan
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A medical event is equivalent to a hospital separation eventregmorted by the
Australian Institute of Health and Welfare (AIHW), or Osteoporosis Australia in the
case of osteoporosiattributed bone fractures, which both report medical care
services and associated expenditures by disease (Australian Hospital Ddtal201 gOOd proxy for a
AIHW; Burden of Disease Analysis P22, Osteoporosis Australia®pecifically, a disease event
hospital separation is the process by which a hospital records the cessation of a set of  gutcome because
treatments associated with a specific medical eveAtigtralian HospitaData 201t they are directly
12, AIHW. In other words, a medical event is defined as a case of a person .

experiencing an event that requires professional medical attention and, consequently, tied to the cost of
hospital or medical services such as outpatient or ofbiesed provider visits, hpial treatment.
inpatient stays, emergencylepartment visits, prescribedmedications and home

nursing.

Hospital
separations are a

The costbenefit model shown in Fige 2flows from the disease event outcomes tree
displayed in Figure 1. The benefits and costs considered in this model amedv
population medical expenditures related to hospital service utilisation (S), enhanced
population quality of life andreduced population mortality from avoided disease
attributed medical events and deaths (W), and the annp@pulation cost of a given
CM utilised at diseasattributed eventpreventive intake levels (C). The calculation of
these potentialpopulationsavings and costs provide an economic indication of the net
monetary benefits that the use ofgiven CM can yield for society.

Figure2t GeneralisedCost Benefit Model and Associated Cost Benefit Variables

Decrease in

©®)

Population
; Morbidity from Cost of C
Avolljdiggaggst N Avoided Disease product
Potential Net attributed attributed Events scientifically
Economic Medical Events and Gain in shown to.
Benefit Requiring Productive Years reduce the risk
Hospital from Avoided of a disease
(B) Ser\?ices Disease attributed
attributed event

Population
Mortality

(W)

©)

The costsavings calculation compares the followitvgo scenarios among a specified
target population which is expected to receive the most benefits from using the CM

A) Continueduse of a given CM at current usage levels and

B) 100% utilisation of a given dMthe target population
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Relative risk
reduction is a
measure othe
expected efficacy
of the regimen
under studyThis
measure can be
used to determine
the number of
people who would
need to take a
given CM regimen
to prevent one
disease event

Specifically, this model calculates the difference in benefits and cost betweetwthe
scenarios by identifying the change in each of cost/benefit varsahial determining

if the case of 100% utilisation generates net savings and gains compared torteatcu
scenarioin a given yearlf this is the case for a piefined target population, then the
implied recommendation is that a given CM user who is at a high risk of experiencing a
disease event ought to include the benefibnferring CM into their dsaseevent
prevention regimen. With respect to how to best define a higdk target population,
there are multiple approaches that can be utilised such as looking at hospital
separation statistics and identifying the population cohort as defined by basic
demographicdimensions, such as gender, age ethnicity, and including only those
cohorts that are at the highest risk of experiencing a given dise#tsibbuted event
relative to the population at large.

Due to data availability limitations, the curremhodel does not follow individual

people over time. In other words, this economic model treats all of the people in the
target population as a homogeneous set of people that share as many characteristics

as possible, including risk of a diseagtibuted event. Also, the current model looks

at each year as a separate independent scenario analysis and thus only average costs
and benefits are calculated on an annual basis, which is then adjusted by the time
period and cost/price inflation. The ideal situatign2 dzf R 6 S G2 GNJ O1 |
risk by looking at their individual risk factors, such as their age, gender, specific
OA2YFNJ SNEZ S0 IyR (GKSyYy &dzy dzLJ SI OK A\
arrive at the total target population figures. Futiwork will look to close this gap, but

there is enough information provided for a decision maker to determine the relative

cost effectiveness of a given CM.

It shouldalsobe noted that not all costs and benefits from using or not using a given
CM is inorporated into this equation. This equation is a generalised model that
determines the net economic effect of using a given CM on the oddspredefined

set of event outcomes. Because of the additive nature of the model, one can easily
add-in additional expected health benefits that are related or not related to the
disease condition of interest. However, for the purposes of this study, each case
aidzReQa 0O2ai IyR o0SyS¥ada YAE A& 02yaSN]
hypothesised relationship betven CM use and a specified disead&ibuted event

for a given yearFinally, this model looks at annisdd savings and gains that can be
derived in a specific time period use of a given CMccurred, but does not include
future residualhealth care coss savings It does capture future productivity gains
through the variabled . Future research can easily incorporate resichuzdlth care

cost savings Thisalso implies that the potential net financial benefits from using a
given CM reiewed in this study is expected tme a conservativeestimate
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In order to determine the number of avoidabledverse events between théwo
states, the relative risk of these events occurring betweentiie states is required.
Relative risk reductionRRR)s a measure of the expected efficacy of the regimen
under study(Barratt et al. 2004)This measurean,in turn, be used to determine the
number of people who would need to take a given CM regirteprevent one disease

event and/or death. This metric IRSNA G 6t S FTNRBY GKS /aQa Faaz20Al (SR &
literature, especiallyandomised controlled trial§RCE) which aim to determine an
2OSNYftt GNBIFIGYSyidiQa SFFSOG 2y (GKS 2dzid2YS 2F | IAGBSy S

is applied to the treatment group versua control group. From these types of
analyses, riskand subsequently risk reduction of an event occurtirgan be
calculated and applied into a game thedrgsed cosbenefit model that helps key
decision makers (including patients, health care profesdmrmgovernments, insurance
companies, and employersd determine whether a treatment is costffective and
worth pursuing

In order to infer the expected benefits from using a given CM related to the risk of a
specific disease event occurring, and conirggtthese findings into monetary units, a
d2aGSYFLGAO NBGASs 2F |+ 3AAGSYy /a NBIAYSyQa aOASYyiGATAO f
in order to determine what the expected risk reduction will be. The output of a given

/ aQa aeadsSyYl GdA O NBatdldesthe xeativei hislS of diskzEsd &enti 2 O
occurrence between the control group and the treatment group. Specifically, the goal

is to collect a set of studies that test the same hypothesised relationship between the

use of a given CM and the change irkri$ experiencing a prdefined medical event

requiring costly treatment services. This approach allows for a systematic and
objective approach to weigh each of the qualified reported effects and combine them

to estimate a reasonable risk reduction facttrat can be used to determine the

number of avoided events and expenditures, if a given patient were to use a CM at a
given intake level.
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Figure3t Literature Review Process

Scientific Literature Universe

SEARCH

Search exercise on PubMed using the

following keyword categories

ool 1
‘NB R dz GA2Yy¢

Potential Relevant
Scientific Literature

\

Qualify
Identify Eligible —
Studies
| —
\2 \Z
No Yes
Weight and
Aggregate

Comparable Studies

|

Relative Risk
Reduction

ATtrelséaneiBexarcise on PubMed using t

following keyword categories identifiec
459 scientific studies across the 6 C
j regimens from the search exercise.

~——

For each study identified, the following filte
guestion was used to develop a list of eligib
studies:

Is the clinical trial easily comparable with tr
other related studies, and, therefore can i
results be combined into an aggregatec
result; and does the study investigate
relationship between CM utilisation and th
probability of a specific health conditio
event among a welllefined atrisk
population?

71 comparable studies were
eligible for inclusion across the

The qualified studie® findings
were weighted andaggregated in
order to determine an overall
expected impact of CM
intervention on disease even

RRR was derived using eitteerandom
effects systematic review or a fixed
effects systematic review methodolog
with additional linking assumptions.
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Specifically, the literature review procefsat this manuscript uses can sammarised

into the followingthree steps: In _tOta_I ! 459 .
scientific studies
1) Search find all scientificliterature related to both the given chronic disease were identified
and the CM during the search

: o : . exercise across the
The first stepwvasto conduct ascientific literature searctexerciseand build a .
database of studies that investigate the useao§ivenCM regimen of interest CM regimens
for the specific health conditin of interesE. | & Ay RAOF (SR o& G exploredin this
tokeywordsC2 NJ 4KS |yl fearas dGKS | { bl idArzy analysisand 71
databasewas usedo identify the relevant universe of studies using a set of studies were used in

keyword combinationskeyword categories include . .
y y g the risk reduction

o The CM regimen assessment.

0 The disease event and/or biomarker of interest
0o ¢CKS GSNY aMNRal NBRdAzOGAZ2Y

In total, 459 sientific studieswere identified during the search exercise
across thesix CM regimens explored in this analysis and included a wide mix
of study typesincluding case studies, observational epidemiologic studies,
and clinical trials adhering to best practice scientific methodolobiéd;l
studies were retrieved and reviewed over the course of more than a year of
research, froml February, 2013 t@0June, 2014.

2) Qualifyt identify an eligibleset of studies that investigate a causal relationship
between CM utilisation and thaliseaseevent risk of interest

Using systematic review best practices and defensible assumptitms
St A3A06 At kindusi@nfvas-depéritletz#on e following criteria:

o Is the clinical trial easily comparable with the other related studies,
and, therefore, can its results be combined into an aggregated result;
and does the study investigate a relationship between CNsation
and the probability of a specific health condition event among a-well
defined atrisk population?

1LY GKS OF&as 27 { (ndalysdadsytodLinde? BeIngr, atidi Bstoly (30D9) were used in
this analysis. Following a similar seammlify-aggregate systematic review approach followed by the
authors of this analysis, 79 studies wereidfied during the search exercise and 18 studies were identified
as elgible for inclusion in the weighting and aggregation step.
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Randomised controlled trials (RCT) were preferred because they are designed
to directly test for a causand-effect relationship between treatment rad
outcome and their outcomesare the easiest to compare across studies. A
study was not selected for inclusion in the analysis on the basis of the
magnitude, direction, or statistical significance of the reported findings, nor
was dose size consideregk an eliminating factor in order to maximize a

a0dzReQa 2RRE 2F 0SAYy3I A 70RBids werg i K

eligible for inclusion in the next weighting and aggregation step of the
systematic review across ttex CM reviewed in this repor

3) Weight and AggregatewSA AKGAy 3 yR F3IINBIFGAY S
order to determine an overall expected impact of CM intervention on disease
event occurrence

B OK & dzR éMtbie efgibly $ehayaiighted by the interand intra
study varianceA y i N2 RdzOS R 0 &chdract&iatigsShgn, all dfdhie & Q &
studiesin the setare aggregated in order to derive an overall expected risk
reduction metric. There are multiple means to aggregation, but the most
common and preferred aggregatioprocess is a randoraffects literature
review model, which allows one to properly assess the results of a set of
studies that address the same research questihough each study varies in
terms of sample size, regimen dose size, study protocol, resdaech, and a
host of other study qualities (DerSimonig Laird, 1986; DerSimonian &
Kacker, 2007)in other words, the randoreffects model helps to control for
the differences in the quality of a given scientific study by weighting those
studies that hae smaller sample sizes and different research parameters.

For the purposes of this manuscript, a randeffiects literature review method was
utilised in the cases of calcium and vitamin D, om&gand vitamin B. In the case of
{dd W2KyQa mmlibsscondustéd by &é authors Linde, Berner, and
Kriston (2009 was cited. In the case of magnesium and lutein and zeaxanthin, the
breadth and depth of the available set efigible studies was limiting, either due to

the quantity of studiedn general,or becausethe overall literature explores disease
event riskindicating biomarkers In these cases, a fixedodel literature review
approach wasused which is similar to the randoraeffects model except that inter
study variance is not controlled. Thexdideffects model simplyusesthe relative
sample size of each study to derive the study weights. Furthermore, an additional
assumption was required in these case studies to link the expected impact of using a
given CM on disease event risk when the expdatelationship between CM utilisation
and a certain disease event rigkdicating biomarkeis only known In these cases, the
simplest propositional logic was developed and used to connect these relationships.
Further details on the specific logic usexldeduce relative risk metrics are provided in
SI OK / a Qwechhpgfea A 38mniary of literature revieware shown in Table 1.1.

S
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It is important to note that there is variance in the amount and type of scientific

literature that shows evidence of theellth benefits that can be derived from the use

2F J/ad 91 OK [/ aQa (y2éy:r SELSOGSR KSIfOK 068y
understanding, agreement, and acceptance among the scientific community. For

example, the health benefits of using calcium and vitam are weHunderstood and

generally recognised as an effective tool in lowering the odds of an osteoperosis

attributed bone fracture. However, for other CM explored in this report, the

mechanisms of action are still not fully understood or even fullpogmnised by the

scientific community, such is the case of omé&gadespite decades of randomised

control trials testing various direct relationships between CM use and a gigaase

attributed event

w
-+
>
(et
Qx
(0]
m

Thus, each CM case study reviewed in this report a@alysed independently from

one another, and crossomparisons should be avoided. This is because the scientific
literature does not support this approach; event risk for each CM was examined in a
controlled setting, independent of the use of other CM.Albenefits of different CMs

(such as omega fatty acidsandfolic acid, B6 and B)2n reducing the risk of a single
disease (such as CVD) cannot be considered to be additive because each CM has
different mechanisms of action and the scientific communitipes not fully
understand whether using multiple CMs will result in an accumulative, synergistic, or
antagonistic effect.
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Table 1.X Summary of Findings: Description of Literature Reviews

#. of People  Number Number  Sample Size
Complamentary Target in Target of of of Eligible
. Event Type . Population Studies . !
Medicine Population . . Eligible Studies,
in Australia, from Studies cople
2015 Search peop
Women
. aged 50 and
Calcium and Ostegpoross over with -
L attributed ; 1.9million 49 7 50,828
vitamin D Osteopenia
bone fractures
and
Osteoporosis
Women
Osteoporosis agirssv;? d
Magnesium attributed . 1.9million 12 2 1,096
Osteopenia
bone fractures
and
Osteoporosis
cVb All adults
attributed B 5 Sl
Omega3 . over with 866,000 95 18 63,958
hospital .
separations AR eEE
CVD
All adults
CVD aged 55 and
Omega3 attributed over with 866,000 95 14 59,242
Deaths diagnosed
CVD
oo e
ARG, Y E over with 866,000 104 7 27,742
and B12 hospital .
separations AR eEE
CVD
All adults
Lutein and atf\rit)ﬂt?ed aged 55 and
. . over with 168,000 25 5 9,706
Zeaxanthin hospital .
separations diagnosed
AMD
Successful Aadt
o aged 20 and
transitions .
from over with
{0 wWarKy diagnosed 235,000 79 18 3,064
moderate to
: - moderate
mild major :
d major
depression .
depression
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Table 1.2 Summary of Findings: Description of Literature Reviews (continued)

Complementary Medicine

Study Event Rates

RRR
(Confidence Interval (ClI)
95%:Lower - Upper)

Expected Number of
Avoided Events2015

19.7%(Cl 95%18.3% to

Calcium and vitamin D 10% 21.1%) 36,783
Magnesium 8% 5.2%(Cl 95%1.8% t07.1%) 7,622
Omega3 and CVD

attributed Hospital 16% 4.9%(Cl 95%3.3% t06.4%) 6,811
Separations

GRS s
Folic Acid, B6 and B12 16% 3.3%(Cl 95%1.6% t05.1%) 4,784
Lutein and Zeaxanthin 3% 22'40/"(3'9?65(%’)0'6% o 1,068
(G® WaKyQa 6506 24.0%6(Cl 95%14.8% to 39,845

33.1%)

2 Relative risk reduction (RRR) of an event occurring between the experimental gecsis the control

INRdzZI® {S$SS SI OK OKI LIl SND4A

SELX FYyFLGAz2zy 2F (KS RSNAGIGAZY 2F www F2NJ

3 Per cent of the population that did not experience a successful diagnosis transition from moderate major
depression to mild major depression. In othernas, the relative probability increase of a successful
diagnosis transition from moderate to mild major depression.
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EconomidrindingsSummary

Significant health care cost savings and productivity gains cameaksed by key
stakeholders in society from the use GMsthat have a demonstrable and substantial
effect on the risk of costly diseasdtributed events when highisk populations are
targeted. The case studies explored in this manuscript show that there is significant
health care cost savings potential and guztivity gains to be earned by the health
care systemwhich can be realised through a concerted effort in identifying higgk
populations and motivating them to useCM with substantiated efficacy.
Understanding the link between the health potential frduil utilisation of a given CM
regimenwith scientificallysubstantiated efficacy antlealth potential, will help key
stakeholders in the short and long teanPatients, general practitioners, employers,
and public and private insurance companies willdogiipped to make better decisions
and recommendations on the best course of action to help minimise current and
future societal costs while maximising benefits

Table 13t Summary of Findings: Economic Benefits from Using Complementary
Medicines,$ Million, 2015'

Avoided Share of Net Benefits (% of B)
Hospital Total Net State
Separations  Producivity Total Cost Economic  Common and

Complementary Costs Gains of CM Benefit -wealth Territory Private Individ-
Medicine (S) (W) (©) (B) D2PQ D2@Q Insurancé uals
Caidum and $866.7  $834.7  ($80.2) $1,621.3 27.9%  145%  6.4%  51.2%
Magnesium $199.6 $173.0 ($150.0) $2225 35.8% 15.0% 6.9% 42.3%
Omega3 $182.7 $376.4 ($69.4) $489.7 26.0% 10.4% 4.1% 59.5%
Folc A0 B8 $140.7 - ($417)  $99.0  39.2%  18.2%  87%  33.9%
Lutein and
Zeaxanthin $24.5 $24.0 ($18.4) $30.1 36.4% 14.1% 6.3% 43.2%
{Go w2Ky -- $295.8 ($40.1) $255.7 20.7% 3.3% 0.0% 76.0%

4 All monetary figures presented in this reported are in Australian dollars
5 Includes other private sources of payments
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Calcium and Vitamin D

1 Target Populationin 2015, there will bd..9 million womenaged 50 and over

with osteopenia or osteoporosis who are at risk of experiencing a costly

diseaseattributed bone fracture.

9 Adverse Outcome Rk: 10% of the target population will experience an
osteoporosisattributed bone fracturebased on the review of the calcium and
vitamin D scientific literature

I Sciencebased Impact of Calcium and Vitamin D UsSkhe relative risk of an
individual in the &rget population experiencing a diseaa#ributed adverse
outcome is reduced by19.7%given the use of calcium and vitamin D at
preventive intake levels. This translates into a potentiaB6f783avoidable
diseaseattributed events in 2015 given 100% ligation of the CM.

1 Economic Implications:

o0 Avoidable Hospital Separations Costs $886.7 million
0 Total Productivity Gains (W$834.7 million
0 Total Cost of Calcium and Vitamin D &302 million
o0 Net Economic Benefit (B$1,621.3 million
9 DistributionShare of Net Benefits:
o Commonwealth Governmen27.9%
o State and Territory Governmesntl4.5%
o Private Insurance anBnterprises6.4%
0 Individuals51.2%

Figure4t Calcium and Vitamin D Summary Econorfesults AU$ million, 2015

Avoided Medical Productivity
Cost of CM Costs Gains
$(80.2) $866.7 $834.7 $21.22 benefit
per $1 spent o
CM
($500) $0 $500 $1,000 $1,500 $2,000

$ Million
Y
Distribution of NetBenefits by Stakeholder

Individuals
51.2%

Private Enterprise
6.4%

{GFGSk¢SNN) D2@Qi
14.5%

Commonwealth
D2@Qi
27.9%

Given the
utilisation of
calcium and
vitamin D
complementary
medicines at
preventive daily
intake levels by all
Australian women
age 50 and older
diagnosed with
osteoporosis, $1.6
billion in avoidable
hospital utilisation
costs and
productivity gains
are potentially
realisablein 2015.
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Magnesium
complementary
medicine intake
could result in
almost$223
million in avoidable
hospital utilisation
costs if all
Australian women
aged 50 and older
diagnosed with
osteopenia or
osteoporosisvere
to use magnesium
CMsat preventive
intake levels in
2015.

Magnesium

Target Population:In 2015, there will bel.9 million womenaged 50 and
older with osteopenia or osteoporosis at risk of experiencing a costiyadie
attributed bone fracture.
Adverse Outcome Risk8% of the target population will experience an
osteoporosisattributed bone fracture based on the review of the magnesium
scientific literature
Sciencebased Impact of Magnesium Usd&@he relative risk of an individual in
the target population experiencing a disesattributed adverse outcome is
reduced by5.2%given the use of magnesium at preventive intake levels. This
translates into a potential,622 avoidable diseasattributed events in 2015
given 100% utilisation of the CM.
Economic Implications:

o0 Avoidable Hospital Separations Costs $329.6 million

0 Total Productivity Gains (W$173.0 million

o Total Cost of Magnesium (&)150.0 million

0 Net Economic Benefit (B$222.5 million
Distribution Share of Net Benefits:

o Commonwealth Governmen85.8%

0 State and Territory Government:5.0%

o Private Insurance and Enterprisés9%

0 Individuals:42.3%

Figure5t MagnesiumSummary Economic Result&lU$ million, 2015

Avoided Productivity
Cost of CM Medical Costs Gains
$(150.0) $199.6 $173.0 $2.48
benefit per
>>>>>> $1 spent
on CM

($200) ($100) $0 $100 $200 $300 $400

$ Million |

Distribution of NetBenefits by Stakeholder

ndividuals
42.3%

Private Enterprise
6.9%

{dFriSk¢SNNI D2@Qi
15.0%

Commonwealth
D2 2Qi
35.8%
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Omega3

1 Target Population:In 2015, there will beB66,000people aged 55 and over
with diagnosed CVD at risk of experiencing a costly-&tbuted hospital
separation.

9 Adverse Outcome Risk: 16@§ the target population will experience a CVD
attributed hospital separation and%will experience a C\Bttributed death
based on the review of the omegascientific literature

I Sciencebased Impact of Omegd Use:The relative risk of an individual in
the target population experiencing a CM\fiributed adverse outcome is
reduced by4.9%given the use of omega at preventive intake levels. The
relative riskreductionof a CVEattributed death is14.1% This translates into
a potential 0f6,811 avoidable diseasattributed events and 2,418 avoided
deaths in 2015 given 100% utilisation of ome&yaomplementary medicirse

1 Economic Implications:

o Avoidable Hospital Separations Costs $382.7 million
0o Total Productivity Gains (W$376.4 million
0 Total Cost of Omega (C):$69.4 million
o Net Economic Benefit (B$489.7 million
9 Distribution Share of Net Benefits:
o Commonwealth Governmenf6.0%
o State and Territory Governmesnt10.4%
o Private Insurance and Enterprisési%
o0 Individuals59.5%

Figure6t Omega3 Summary Economic ResultalU$ million, 2015

Avoided Medical
Cost of CM Costs
$(69.4) $182.7

Productivity Gains
$376.4

$8.05
benefit per
$1 spent on

($200) ($100) $0  $100 $200 $300 $400 $500  $600
| $ Million |

Distribution of Net Benefits by Stakeholder

Individuals
59.5%

Private Enterprise
4.1%

{GFGSk¢SNNI D2OQI
10.4%

Commonwealth
D2 Qi
26.0%

The potential
avoided hospital
utilisation costs
and productivity
gains related to
CVD throgh full
utilisation of
omega3
complementary
medicines at
preventive intake
levels among the
target

population can
be as much as
$489.7 million in
2015.
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Folic Acid, B6 and B12

The full utilisation 1 Target Population:In 2015, there will beB66,000people aged 55 and over

of B Vitamins folic with diagnosed CVD at risk of experiencing a costly-@tbuted hospital
acid, B6 and B12 separation.

among the target 1 Adverse Outcome Riskt6%of the target population will experience a CVD
population at attrlbut.ed hgsptal separation based on the review of the folic adgh, and

. ) B12 scientific literature

preventlve-lntake 9 Sciencebased Impact ofFolic Acid, B6 and B1@se: The relative risk of an
levels caryleld a individual in the target population experiencing a diseastibuted adverse
net $99 million in outcome is reduced bg.3%given the use of the folic acid, B6 aBd2 at
2015. preventive intake levels. This translates into a potential4gf84 avoidable

diseaseattributed events in 2015 given the 100% utilisation of the folic acid,
B6 and B12 complementary medicines.
1 Economic Implications:
o Avoidable Hospital Separations<Es (S)$140.7 million
o Total Productivity Gains (W$63.2million
0 Total Cost ofolic Acid, B6 and B12):$41.7 million
o Net Economic Benefit (B$99.0 million
9 Distribution Share of Net Benefits:
o Commonwealth Governmen89.2%
0 State and Territory G@rnments: 18.2%
o0 Private Insurance and Enterpris@&s7%
0 Individuals:33.9%

Figure7t Folic Acid, B6 and B12ummary Economic Results, AU$ million, 2015

Avoided Medical Productivity
Cost of CM Costs Gains
$(41.7) $140.7 $63.2

$3.38
benefit per
$1 spent

($100)  ($50) $0 $50 $100 $150 $200 $250
\ $ Million J

Distribution of NetBenefits by Stakeholder

Individuals
33.9%

Private Enterprise
8.7%

{dFriSke¢SNNI D2@Qi
18.2%

Commonwealth
D22Qi
39.2%
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Lutein and Zeranthin

1 Target Population:In 2015, there will bel68,000people aged 55 and over
diagnosed with ageelated macular degeneration (AMD) at risk of
experiencing a costly AMBittributed hospital separation.

9 Adverse Outcome Risk: 3%f the target population will experience an AMD
attributed hospital separationbased on the review of the lutein and
zeaxanthin scientific literature

9 Sciencebased Impact of Lutein and Zeaxanthin UsEhe relative risk of an
individual in the target poplation experiencing an AMBttributed adverse
outcome is reduced by2.4% given the use of lutein and zeaxanthin at
preventive intake levels. This translates into a potentiallgd68 avoidable
diseaseattributed events in 2015 given the 100% utilisatioh latein and
zeaxanthin complementary medicines.

1 Economic Implications:

o Avoidable Hospital Separations Costs $3%.5 million
0 Total Productivity Gains (W$24.0 million
0 Total Cost of Lutein and Zeaxanthin &8.4 million
o Net Economic Benefit (B$30.1 million
9 Distribution Share of Net Benefits:
o Commonwealth Governmen86.4%
o0 State and Territory Governmesntl4.1%
o Private Insurance and Enterprisés3%
o0 Individuals:43.2%

Figure9t Lutein and Zeaxanthirsummary Economic Result&U$ million, 2015

Avoided Medical
Cost of CM Costs
$(18.4) $24.5

Productivity Gains
$24.0

$2.79

benefit per

$1 spent on

($30) ($20) ($10) $O0  $10 $20 $30 $40 $50  $60
| $ Million |

Distribution of NetBenefits by Stakeholder

Individuals
43.2%

Private Enterprise
6.3%

{dFrGSke¢SNNI D22Qi
14.1%

/1 2YY2ysSttiK D2¢g
36.4%

Based on the
deduced eye healtr
benefit from using
lutein and
zeaxanthin CMs,
this study found
that the net
economic benefit
potential of lutein
and zeaxanthin use
in terms of avoided
hospital
separations can
amount to $30.1
million in 2015
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[ W2KYC

been scientifically
shown to have a
significant impact
on lowering the
severity of major
depression, and
consequentlynet
productivity gains
can yield a net
benefit of $255.7
million in 2015.

{Gd W2KyQa

g 2 NI

Target Population:In 2015, there will be235,000 people aged 20 and over
diagnosed with moderate major depression.
Adverse Outcome Risk: 35%f the target populatbn experienced a
successful diagnosis transition from moderate major depression to mild major
depression, meaning that the remaining 65% did not see an improvement.
Scienced &SR LYLIJI OG 27F Thé dhande2okahmdividaa? iND | a
the target popuation not experiencing a successful diagnosis transition is
reduced by24.0%3 A @Sy GKS dzaS 2F {Gd W2KyQa g2
This translates to a potential 089,845 additional successful diagnosis
transitions in 2015 given the use of StKlJg Q& 62 NI O2YLX SYSy i |
among the entire target population
Economic Implications:

0 Total Productivity Gains (W§295.8 million

o ¢2G1Ff /2ad 27 spoidmilivz Ky Qa

o Net Economic Benefit (B$255.7 million
Distribution Share of Net Befits

o Commonwealth Governmenf0.7%

0 State and Territory Governmesit3.3%

0 Individuals:76.0%

g2NI 6/ 0Y

Figurelot { G ® W2 KSyimndary Ecbmblnic ResultalU$ million, 2015

Productivity
Cost of CM Gains
$(40.1 295.8
( ) ¥ $7.38
benefit per
$1 spent
($100) $0 $100 $200 $300 $400
$ Million |

Distribution of NetBenefits by Stakeholder

Individuals
76.0%

{GFGSk¢SNN) D2@Qi
3.3%

Commonwealth
D2 #Qi
20.7%
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CHAPTER 2ZHE ECONOMIC BENEFITS More than 1.8

FROM AVOIDED OSTE®®3IS million Australians

ATTRIBUTED FRACTURESMCALCIUM (3.1%) are believec

AND VITAMIN AND MAGNESIUM to have livel with

UTILISATION osteopenia or
osteoporosis in
2013.

Problem Statement

Osteoporosis is a disease in which the density and quality of bone are reduced, leading
to weakness of the skeleton (Watts, Abima@¢hom, and Sanders, 2013). The
condition increases the risk of fracture, particularly at the hip, spine, and wrist. More
than 1.8 million Australians are believed to live with osteopenia or osteoporosis
(Australian Bureau of Statistics, 2@11P). However, it can be safely assumed that data
about diagnosed cases underestimates the actual prevalence of this condition because
osteoporosis has no symptoms and is often undiagnosed until a fracture occurs. A
recent study by Osteoporosis Australia estimates that the actual prevalence, just
among the population aged 50 and over, is more than 1 million (Watts, Abimanyi
Ochom, and Sandsy 2013). Furthermore, women account for approximately 80% of
the prevalence of this condition in this particular population (Watts, Abim&ughom,

and Sanders, 2013).

The study also estimated that there were 140,822 fractures in 2012 that could be
attributed to either osteoporosis or osteopenia. Furthermore, there will be a 30%
increase in the annual number of fractures resulting from these conditions by 2022,
resulting in over 183,000 fractures per annum (Watts, Abim&wghom, and Sanders,
2013).

While osteoporosis usually does not directly cause deaths, osteoporotic fractures can
lead to premature deaths, especially among the elderly. The burden of disease study
by Osteoporosis Australia estimates that there were roughly 3,480 deaths resulting
from fradures attributed to osteoporosis or osteopenia in 2012, of which the vast
majority occurred in those aged 70 years and older. The majority of these deaths were
associated with a fracture of the hip (49%), while a further 16% were associated with a
vertebrd fracture (Watts, AbimanyDchom, and Sanders, 2013).

Australians over thegeof 50 with either osteoporosis or osteopenia are estimated to
have cost society over $2.87 billion in 2013 (Watts, Abim&@ghom, and Sanders,
2013; author calculations). Bad®nthe abovementioned growth rate of fractures, in
2015, the total costs are predicted to be over $3.19 billion. These costs include
ambulance services, hospitalisations, emergency department and outpatient services,
rehabilitation, aged care, and commity services.
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Australian women
overthe age ofb0
with either
osteoporosis or
osteopenia cost
society over $2.87
billion in 2013.

Table 21t Burden ofOsteoporosis All Women 50and Over, 2013 2020

2015to

Metric Measure 2013 2015 2020

Target population with osteoporosis and
osteopenia, peoplé

Total osteoporosisattributed bone fracture
hospital separation3

Risk of bone fracture hospital separation
eventd

Discount on residual person years due to
occurrence of osteoporosiattributed hospital 0.31 -- -- --
separation (DJ

Average remaining life expectangyer member
of the target population years (Lf

= 1,814,772 1,856,170 =
- 101,037 104,634 643,486

5.6% - -- =

Mean claimed expenditures per perséh - $28,411 $31,018 -

The following chaptemakes the case that there are potentially significant health care
cost savings and productivity gains that can be realised through the use of calcium and
vitamin D, or magnesium. Specifically, the following case studies show a process
whereby a decision nieer first examines the body of scientific literature that tests the
link between the use of a specified CM and the risk of an osteopeatsibuted bone
fracture in order to determine an overarching expected level of risk reduction. These
aggregated riskeduction factors are then fed into a game thedrgsed cosbenefit
scenario analysis model with the intent to determine the potential health care cost
savings and productivity gains realised if the entire population of Australian women
aged 50 and oldemwere to adopt either a calcium and vitamin D, or magnesium
regimen. Substantially positive net benefits will provide support for the decision
maker in arriving at an optimal health, and wealth, choice.

6 Includes only wmen aged 50 and over. Source: Watts, Abima&dghom, and Sanders, 2013; author
calculations

7 Source: Watts, Abimam@chom, and Sanders, 2013; author calculations

8 Bone fracture event risk among target population

9 Source: Australian Institute of Healdmd Welfare 201412; Feldman and Johansson, 2013; author
calculations

10 Source: Australian Institute of Health and Welfare 2€12; Feldman and Johansson, 2013; author
calculations

11 Total claimed expenditures on osteoporeattributed hospital separation divided by total osteoporosis
attributed bone fracture hospital separations
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Calcium and Vitamin D

Product Description

Calcium is an essential mineral that is stored in the bones of the human body. It is not
only required for the normal development and maintenance of the skeleton, but also
to ensurethe optimal operation of neuromuscular and cardiac functions (Memorial
Slan-Kettering Cancer Cerdgy 2014). While the required intake of calcium is typically
met through the consumption of calciumich foods such as dairy products, nuésd

fish, the absorption andmetabolism of this mineral is dependent owitamin D
(Memorial SloanKettering Cancer Cerdy 2014).

There aretwo main types ofvitamin D. The first, nhamed D3 or cholecalciferol, is
produced naturally by the body throughreaction to sunlight on the skin and is the
more potent of the two. The other, which is knovas D2 or ergocalciferol, is found in

a limited range of foods. The primary function wfamin D in the human body is to
improve the efficiency of the small intestine in absorbing serum calcium and
phosphorus froma regular diet, in order to regulate theoocentration of these
minerals in the body to within acceptable limits (Memorial Skiaitering Cancer
Cente, 2014). Sufficientvitamin D intake is particularly important in Ilelight
conditions, asi KS 062 R& Qa | @ thé doinpdund i8 depetalyt Gnkegpashira

to sunlight.

Older adults (>51 years of age) are recommended to have at least 10 to 15 miceogram
of vitamin D per day in their dietThey are also advised consume at least,B00
milligrams of calcium in their daily diet (Nutrient Refemee Valueg Australia and New
Zealand).

Table 22t Calcium and Vitamin DProduct Description, 2018nd 2015

Metric Measure
Expected median daily cost @M per capita, 201% $0.15 per day
Expectedannualmedian cost of CM per capit2015" $55.19per year
Current CM usage ratemmong target populatior’l4 19%
Costof CM utilisation of the target population,2015 $80.2 million

12 These estimates were based the average retail price, per dose, of a selections#lliog calcium and

vitamin D products for sale in Australia through Internet sales channel

13 This measure is calculated as the product of the expected median daily cost of calcium and vitamin D per
capita, at preventive intake levels, and for 365.25 days per year.

14 Source: Osteoporosis Australia, 2013; Brownie, 2005; author calculations
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The relative risk
reduction of an
osteoporosis
attributed
fracture event
given the use of
calcium and
vitamin Dat
preventive daily
intake levels is a
19.7% reduction
in risk.

Approximately 19 of womenaged 50 and oldeare regular users otalcium and
vitamin DCM (Osteoporosis Australia, 2013; Brownie, 2005). Shiggestghat 81% of

the target population arenot realisingthe benefits of regular usage anthus, are not
avoiding the associated expenditurgdowever, it is expected that women who have
been diagnosed with osteopenia or osteoporosis have higher calcium and vitamin D
utilisation rates, likely asigh as onehird of the target, addressable population.
Furthermore, a review of the retail calcium plus vitamin D products on the market
revealed that the cost of a daily dose adicium and vitamin Danges from $0.08 to
$1.35. The median cosff calciumand vitamin D wa $0.15 per dayn 2013 Using this
figure, the expectedcost of consumption for each womanaged 50 and older
diagnosed with osteopenia or osteoporosisuld be $5.75per personin 2015

Clinical Research Review

There has beem significant amount of research exploring the benefits edlcium and
vitamin Dutilisation among the elderly, with the goal of mingirig osteoporosis and

its complications. In order to quantify the possible health effectscafcium and
vitamin Dutilisation, Shaahan and de Lorimier (2013) conducted a rigorous search of
the scientific literature that focused on published studies quantifying the effect of
utilisation on fracture risk. Studies that tested for a direct causal relatigmbetween

the intake of calcium and vitamin Dand the relative risk of a disease event were
preferred by the authors and studies were not selected on the basis of the magnitude,
direction, or statistical significance of the reported findings. Femigie studies were
identified in a seech exercise conducted on PubMed using a combination of keywords
AyOf dzZRAYy3 aOlf OAdzYé |YRK2NJ a@AllF YAY 5§¢T
NBRdzOGA2y dé w/ ¢a 6SNB LINBFSNNBR 0SSOI dzas
causeand-effect relationdip between utilisation and osteoporosatributed bone
fractures. As a result sevenRCT studies were identified as beieligible (Shanahan

and de Lorimier, 2013). Adlevenstudies included subjects adé&0 or older and in

four of the studiesthe suljects were only women.

By updatingthe systematic reviewof Shanahan and de Lorimier(Q®3), the relative

risk reduction of a osteoporosisattributed fracture event given the use afalcium

and vitamin Dat preventive daily intake levels, was statistically significan19.7%
(95% CI: 18.3% t021.199 after controlling for variance because of sample size,
research methodologies and study protocols, and patient population differences
within each study and among all studiehe control event ra or the risk of an
osteoporosisattributed bone fracture, as reported in the calcium and vitamin D
literature was 10%. Consequentiit was found that50 people would need to be
treated with calcium andvitamin D in order to avoid one osteoporosattributed
fracture event (Shanahan and de Lorimier, 2013). A description of the included studies
and the results of the effect aggregation are showiable 2.3
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Table 23t Calcium and Vitamin Cliterature Review: Description of theEligible

Studiesand Expeted Avoided Hospital Separation Results

Author Year Total sample (N)  TER® CER Relative risk (RR)  Study weight
Jackson 2006 36,282 6.6% 7.3% 97.00% 22.55%
Chapuy (1992) 1992 3,270 9.8% 13.1% 74.50% 16.62%
DawsonHughes 1997 389 5.9% 12.9% 45.70% 6.15%
Porthouse 2005 3,314 4.4% 4.6% 96.20% 19.89%
Grant 2005 2,638 14.1% 14.7% 95.70% 14.49%
Larsen 2004 7,073 6.4% 7.9% 81.30% 20.30%
Chapuy (2002) 2002 583 6.6% 7.3% 59.20% 23.40%

Table 2.4 Calcium and Vitamin LCLiterature Review: Expected Avoided Hospital

Separation Results

Metric

Measure

(Confidence Interval (CH5%:

Lower - Upper)

Risk of an Osteoporosiéttributed Bone Fracture in the Control Group
Event Rate of Aggregated Scientific Findings, &isk

Weighted relative risk reduction of a osteoporosattributed bone fracture
hospital separation RRR(X)

Number of people needed to treat to avoid one osteoporosasiributed
bone fracture hospital separation, NNT()eople

Expected number of avoided osteoporosigtributed bone fracture hospital
separations given 100% use of CM at daily preventive intake levels per ye
among target population, 2013

Expected number of avoidelbsses insteoporosisattributed bone fracture
quality-adjusted life yeargiven 100% use of CM at daily preventive intake
levels per year among target populatiqryears, 2013

10%
19.67%
(95% CI18.3% ta21.1%)
50

36,058

25489

15TER: % of subjects in treatment group who experienced event relative to number in the treatment group
16 CER: % of subjects in control group who experienced event relative to number in the control group

17 All Australian women aged 50 and over
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Total possible
medical cost
avoidance and
productivity gains
can be over $1.7
billion and net
benefits derived
from the full
utilization of
calcium & vitamin
D can be over
$1.6 billion in
2015.

Economic Results

The following case study otalcium and vitanm D considers both health care cost
savings derived from avoided bone fracture hospital separations and the gains in
productive time of the entire population of Australian women dgB0 and over
diagnosed with osteoporosis. Thus, the following equatiorused to calculate net
benefits:

1. 6 DéFp 0z QzYQ QYQ Dp YYY -
0 20z®z YQi QYQi Qp YYY Q

where h, is theexpected peiperson cost of a diseas#tributed medical event in yedr

“Ms the median per capitaage incomdor a member of the target populatiod ¢ f)Dis

the change in disabilitpdjusted life years lost due to a osteoporeattributed bone
fracture, 0 is the averageemaininglife expectancy, in yearger member of the
target population,and d; is the expected peiperson cost of a given CM regimen
utilisation per yeart. b, is a population weight that reflects the per cent of the target
population that is currently in the labour force. This weight is applied because only that
percentage ofthe population will actually be eligible in earning back the expected
productivity gairs. It is expected that 33.5% dustralian women age50 andolder are

in the work force based on estimates from tAeistralian Bureau of Statiss. Finally,c

is the expected current per cent of calcium and vitamin D users in the target population.
Thissubset of the target population is already realising the purported benefits of using
calcium and vitamin D and should be removed in order to assess theYyetrealised
productivity gains. The following section reports the expected cost and benefittsesu
for 2015 and detailed statistics for 2013 to 2020 are presented in the Appendix.

The results revealed that 50 people need to treat with calcium and vitamin D in order
to avoid one bone fracture. Among all Australian women aged 50 and over with
osteoporosis, this corresponds to 36,783 potentiadlyoidable bone fractures in 2015.
Given these avoided events and making projections on potential avoidances into the
future, the avoided medical event expenditures, S, can be $866.7 million in 2015.
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Table 25t Calcium and Vitamin [Tost Benefit Analysis: Summary Restits

Metric Measure Upper Lower Annual Average Cumulative

2015 95% Confidence Interval 2015 to 2020

S: Avoided Cost

of Disease

attributed

Medical Events $866,713,904  $927,439,374  $805,988,434  $921,779,244  $5,530,675,462
Requiring
Hospital
Services

W: Gain in
Productivity
from Avoided
Disease
attributed
Events

S + W: Total
Benefit
(Increase in
Social Wealth)
C: Total Cost of
CM $80,166,897 -- -- $80,205,823 $481,234,938
Consumption

SC: Net Benefit

(Excludes $786,547,007 $847,579,659 $725,514,356  $841,573,421  $5,049,440,524
Productivity)

B: NetBenefit

(Includes $1,621,291,290 $1,740,827,400 $1,501,755,180 $1,741,936,808 $10,451,620,851
Productivity)

B/C: Benefit

Cost Ratio

Expressed in $ ($ $21.22 $22.71 $19.74 $22.34 -

gain per $1

spent on CM)

$834,744,283  $893,229,833  $776,258,733  $900,363,388  $5,402,180,327

$1,701,458,187 $1,820,669,207 $1,582,247,167 $1,822,142,631 $10,932,855,789

With respect to total productivity gaindV, among the target population of Australian
women over the age of 50 with osteoporosis $834.7 millionin 2015 is potentially
gained. Te total economic benef#tof calcium and vitamin Mise in terms of avoided
bone fractures, orS + W can be$1,701.5 miion in 2015. The cost oftalcium and
vitamin Duse, G would need to beb80.2 millionin 2015 among the target population of
Australian women agk 50 and over with osteoporosis. Subtracting dhe cost of
calcium and vitamin Bonsumptionfrom total ecoromic benefitcanyield a net benefit,
B, of $1,621.3 millionn 2015. Table 2.5etails the final costs and benefits derived from
calcium and vitamin Dseamong the target population.

With respect to the distribution of savings and gains amdey stakeblders in 2015,
27.9% ofthe total net benefits (both savings in national health care expenditures and
gains in productivity) is earned by th@ommonwealthGovernment, 14.5% of net

18 Regarding the cost estimate forecasts, health care costs per person are expected to grow at an average
annual growth rate of 3.5% from 2015 to 2020 based on the historical growth rate over the last 10 years.
Growth in the targeted population is expected ¢@cur at an average annual growth rate of 2.0 % during

the forecast period, and it was assumed that growth in disease prevalence is equal to population growth.
Calcium and vitamin D and magnesium retail prices are expected to grow at a compound anntal gro
rate of 2% per year. All future monetary figures on health care expenditures, productivity earnings, and CM
spending were discounted at a 3% rate, accordingndomalisationbest practices promoted by the World
Health Organisation in order to contraifinflationary effects (World Health Organisation, 2008).
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More than one
half of the
potential total
benefits go to the
individual and
nearly 30% of
potential total
benefits can be
realisedby the
Australian
Government.

benefits is earned by th8tate and Territorgovernments, 6% would be distributed by
private insurance companies and other sources of private funding5ari#6 would be
savings and productivity gaineealised by individuals (AIHW Health Expenditure
Database author calculations Table 2.6 provides the expected istribution of
potentially-realisable netbenefits to the primary stakeholders given the use of calcium

and vitamin D among the target population

Table 26t Calcium and Vitamin DCostBenefit Analysis: Distribution of Benefits

2015°

Stakeholder

$

Commonwealth Government Health Care (HC) Expenditure Savings

State, Territory, andOther Government HC Expenditure Savings

t NAGEFGS 1 SFHEGK LyadaN»yyOS /2YLI yASa
Indirectly through Health Insurance Benefit Plans)

LYRAGARdZE £ 4Q 1/ 9ELISYRAGAINSE {F @Ary3

Individual Wage IncomeSaved

$388,512,212
$217,789,608

$108,584,540

$151,827,544
$720,121,072

Commonwealth Government Income Tax Revenue Saved $62,848,780
State and Territory Governments Tax Revenue Saved $28,397,870
Commonwealth Government Company Tax Revenue Saved $23,376,560
Share of Net Benefit$B) to Australian Commonwealth Government 27.%%
Share of Net Benefits (B) to State and Territory Government 14.5%
Share of Net Benefits (B) to Private Sector 6.4%
Share of Net Benefits (B) to Individuals 51.2%

19 Source: AIHW Health Expenditure Database; author calculations
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Magnesium

Product Description

It is estimated that half the magnesium in the human body is found in bones, while a
further third is located in muscles and soft tissues (Memorial Skettering Cancer
Centie, 2014). Magnesium is broadly distributed in the food supply in both plant and
animal food forms. Foods particularly rich imagnesium include most green
vegetables, legumes, peas, beans and nuts, certain sheldsth spices. Magnesium
plays an important role in promoting bone health through assisting in the metabolism
of calcium (Nutrient Reference ValgeAustralia and New Zealand).

The recommended dietary intake of magnesium is 420 milligrams a day for mats adul
over theageof 31, while women over thegeof 31 areadvisedto consume at least

320 milligrams a day (Nutrient Reference Vafukustralia and New Zealand).

Table 2.7 Magnesium: Product Description, 2@land 2015

Metric Measure
Expected median daily cost @M per capita, 201% $0.25
Expectedannualmedian cost of CM per capita, 263" $92.05
Current CM usage ratemmong target populatioﬁ2 10%
Costof CMutilisation of the target population, 205 $150.1 million

20 These estimates were based on the average retail price, per dose, of a selection e$éliog

magnesium products for sale in stmalia through Internet sales channels.

21 This measure is calculated as the product of the expected median daily cost of magnesium per capita, at
preventive intake levels, and for 365.25 days per year.

22 Source: Osteoporosis Australia, 2013; Brownie, 2005; author calculations
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The relativeisk
reduction of an
osteoporosis
attributed
fractures event
given the use of
magnesium at
preventive daily
intake levels is a
5.2% reduction in
risk.

Based on the review ahe bestselling magnesiun€M in leading brickand-mortar,
online, and maibrder retail establishments in Australia, the cost of a daily dose of
magnesium is between $0.03 and $0.36. The median daily piitde $0.25per day,

or $92.05 annually, in 2013 Given this median price,he total expected average
annual cost otonsumptionfor 1.8 million peoplein the target population of women
aged 50 or over with osteopenia or osteoporosisuld be #50 million in 2015and
$900.7 million. Regarding the expected usage rates of magnesiivhamong older
Australian women, it is estimated that current utilisation rates are approximatétp

of the total population (Brownie, 2005; author caIcuIatic)ﬂs

Clinical Research Review

For the purpose of this case study, the results of the systenratiew analysigrom
Shanahan and de Lorimier (2013) was updated to determine the expected efficacy of
magnesium on decreasing the risk of bone fractures attributed to osteoporosis. The
objective was to identify a set of studies that tested for a causkdtionship between
magnesium supplement intake and the level of bone density, which is correlated to
the relative risk of fracture. Shanahan and de Lorimier (2013) only included studies
with similar protocos in an attempt to control for observable variae and were not
selected on the basis of the magnitude or statistical significance of the reported
findings.

Twelve studies were identified in a search exercise conducted on PubMed using the
1S@62NR O2YO0AYlIGA2Y GYI3IySaAdzydT lagR (G &AR
NBRdAzOGA2Yy ¢ O6{KIFIYIFIKIFIY YR RS [2NAYASNE HAaM
utilisation to bone fracture riskhowever,twostudies linked magnesium dietary intake

and its relation to bone mineral density (BMQ)ucker et al., 199%Ryderet al., 2005).

In order to determine the change in fracture risk from changes in bone mineral density
because of magnesium intake, Shanahan and de Lorimier (2013) used the FRAX online
tool which takes factors such as sex, age, height, weight, and BMi2 & noral neck

and obtained a value of 0.94 relative risk assuming a magnesium intake of 100 mg/day
more than normal intake levels (WHO Fracture Risk Assessment Tool, World Health
Organisation Collaborating Centre for Metabolic Bone Diseases, 2013; Simaad

de Lorimier, 2013).Accordingly, the expected relative risk reduction of an
osteoporosisattributed fracture given the use of magnesiufBM at the preventive

level of 100 mg per dayvas 5.2% (95% .8%to 7.1%)after controlling for variance

due to sample size, research methodologies and study protocols, and patient
population differences within each study and among all studies addition, the

control event rate or the risk of an osteoporosittributed bone fracture, as reported

in the magnesim literature waseight per cent Therefore,244 people must consume

a magnesium CM at thelaily preventive level of 100 mg in order to avoid one
osteoporosisattributed fracture (Shanahan and de Lorimier, 2013).
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Table 28t Magnesium Literature Review: Expected Avidéd Hospital Separation In 2015. 7.472
] 1)
Results
bone fractures
Measure can beavoidedif

Metric (Confidence Interval (CH5%: .

Lower - Uppel) the at-risk target
Risk of arOsteoporosisAttributed Bone Fracture in the Control Groap 8% popu lation used
Event Rate of Aggregated Scientific Findings, Risk .
Weighted relative risk reduction of mosteoporosisattributed bone 5.2% m ag nesiumat
fracture hospital separation RRR(x) (95% CI1.8% t07.1%) H :
Numberof people needed to treat to avoid one osteoporositributed 244 preventlve Intake
bone fracture hospital separation, NNT(x), people |eve|s_
Expected number of avoided osteoporosadtributed bone fracture
hospital separations given 100% use of CM at daily preventive intake 7,472

levels per year among target populatior2013

Expected number of avoided lossin osteoporosisattributed bone

fracture quality-adjusted life yeargiven 100% use of CM at daily 5,388
preventive intake levels per year among target populatioyears, 2013

Economic Results

The following case study on magnesiulike calcium and vitamin onsiders both
health care cost savings derived from avoided bone fracture hospital separations and
the gains in productive time of the entire population of Australian womendag®and

over diagnosed with osteoporosis. Thus, the following equationsil to calculate

net benefits:

1. 6 O0émp Oz Qz'YQ QYQ Lp 'YvYY O
0 20z®z YQi QYQi Qp YYY Q

where h; is the expected petperson cost of a diseas#tributed medical event in yedr
“Ms the median per capitavage incomefor a member of the target populatiod ¢ §)

0 is the averageremaining life expectancy, in years, penember of the target
population, Dis the change in disabiligdjusted life years lost due to a osteoporesis
attributed bone fracture, andl, is the expected peperson cost of a given CM regimen
utilisation per yeat.

b, is a population weight that reflects the per ceof the target mpulation that is
currently in the labour force. This weight is applied because onlypbetentage othe
population will actually be eligible in earning back the expected productivity ghiisy

three per cent of Australian women aged 50 and over is in the work f@kostralian
Bureau of StatistigsFinally,c; is the expected current per cent of magnesium users in
the target population. This subset of the target population are alreadligiag the
purported benefits of using magnesium and should be removed in order to assess the
yet-to-be-realised productivity gains. The following section reports the expected cost
and benefit results for 2015 and detailed statistics for 2013 to 202(peesented in the
Appendix.

The calculated relative risk reduction of an osteoporagtsbuted bonefractures, given
the use of magnesium CM at the preventive level of 100 mg per day, was 5.2% (95% ClI
1.8%to 7.1%). Consequenthyican be$199.6 millionin 2015 for this target population
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Total possible
medical cost
avoidance and
productivity gains
can be over $72
million and net
benefits derived
from the full
utilization of
magnesiunmcan
be over 22
million in 2015.

Table 29t MagnesiumCost Benefit Analysis: Summary Resfits

Metric Measure Upper Lower Average Cumulative

2015 95% Confidence Interval 2015 to 2020

S: Avoided Cost of
Diseaseattributed
Medical Events Requiring $199,561,121 $268,197,801 $60,775,833 $212,239,930 $1,273,439,583
Hospital Services

W: Gain in Productivity
from Avoided Disease
attributed Events

S + W: Total Benefit
(Increase in Social
Wealth)

C: Total Cost of CM
Consumption

Sc¢ C: Net Benefit
(Excludes Productivity) $49,514,221 $130,229,439 -$113,694,207 $62,120,174 $372,721,043

$172,973,420 $232,465,576 $52,678,616 $186,570,831 $1,119,424,983

$372,534,540 $500,663,377 $113,454,449 $398,810,761 $2,392,864,566

$150,046,900 == == $150,119,757 $900,718,540

B: Net Benefit (Includes
Productivity)
B/C: Benefit Cost Ratio

Expressed in $ ($ gain pe $2.48 $3.34 $0.76 $2.50
$1 spent on CM)

$222,487,641 $355,524,035 -$46,515,670 $248,691,004 $1,492,146,026

Total productivity gains among the target population of Australian women aged 50
and over withosteoporosis,W, can yield gains of $173 million in 2015. The cost of
magnesium useG will amount to $150.0 million in 2015 among the target population
of Australian womernin order to maximise the expected health benefits. Subtracting
the cost of magndam from total economic benefit + W $373 million in 2015) can
yield a net benefitB, of $222.5 million in 2015. Table 2.9 details the final costs and
benefits derived from magnesium use among the target population

With respect to the distribution oavings and gains among key stakeholders in 2015,
35.8% of total net benefits (both savings in national health care expenditures and gains
in productivity) is earned by th€ommonwealthGovernment,15.0% of net benefits is
earned by theState and Territoyr governments, 8% would be distributed by private
insurance companies and other sources of private funding,4h&%6 would be savings
and productivity gaingrealised by individuals (AIHW Health Expenditure Database
author calculations Table 2.10provides the expected distribution of potentially
realisable net benefits to the primary stakeholders given the usenafnesiumCM
among the target population.

23 Regarding the cost estimate forecasts, health care costs per person are expected to grow at an average
annual growth rate of 3.5% from 2015 to 2020 based on the historical groatthaver the last 10 years.
Growth in the targeted population is expected to occur at an average annual growth rate of 2.0% during the
forecast period, and it was assumed that growth in disease prevalence is equal to population growth.
Calcium and vitami, and magnesium retail prices are expected to grow at a compound annual growth
rate of 2% per year. All future monetary figures on health care expenditures, productivity earnings, and CM
spending were discounted at a 3% rate, accordingndamalisationbest practices promoted by the World
Health Organisation in order to control for inflationary effects (World Health Organisation, 2008).
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Table 210t Magnesium CosBenefit Analysis: Distribution of Benefit2015* Over 45%f the

potential total

Stakeholder $

benefits go to the
Commonwealth Government Health Care (HC) Expenditure Savings $87,117,170 . ..

_ _ _ individual and
State, Territory, and Other Government HC Expenditure Savings $51,210,868 0 f
ENKOFGS 1 SHEGK LyadNtyOS /2YLIyAisa 525,532 475 over37% o
Indirectly throughHealth Insurance Benefit Plans) T potentia| tota|
LYRADGARdzZ £4Q |/ 9ELISYRAGINNBE { I gAy3 $35,700,603 b .
enefits can be

Individual Wage IncomeSaved $121,818,982 .

realised by the
Commonwealth Government Income Tax Revenue Saved $10,631,788 .

Australian
State and Territory Governments Tax Revenue Saved $4,803,914 National
Commonwealth Government Company Tax Revenue Saved $35,718,736 Government If
Share of Net Benefits (B) to Australian Commonwealth Government 35.8% magnesium was
Share of Net Benefits (B) to State and Territory Government 15.0% .

® Y used by the entire

Share of Net Benefits (B) to Private Sector 6.9% .

at-risk target
Share of Net Benefits (B) to Individuals 42.3%

population at

preventive intake
levels.

24 S Source: AIHW Health Expenditure Database; author calculations
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Conclusion

With a growing number of Australians reaching retirement ageteoporosis is
expected to grow irprevalerce. The consequences afsteoporosis include theostof
post-procedure care, loss of mobility and freedpaind a reduction in an individu@la
quality of life. Therefore, a regimen that provides some support in reducing the
possible burden of this disease and is eeffective owght to be considered. The prior
case study implies thatigen the fullutilisation of a calcium and vitamin Begimenat
preventive daily intake levelamong all Australian womenaged 50 and older
diagnosed withosteopenia omsteoporosis$21.22in possibde health care cossavings
and productivity gains are realisabfer $1 spent onthe complementary medicine
With respect to a magnesium regimen $2.48 per $1 spent on magnesium
complementary medicines may be realised if the target population was fugligted.
Both cases demonstrate that using these complementary medicines isffestive as
both CMs return on spending is positivAs fractures attributed to osteoposis
become more prevalent imAustralia the importance ofcapturing thesepositive
ecoromic returns will become increasingly critical to the loitgrm health of

I dza G NJ efnd dofukace kA the economy as a whole.
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CHAPTER BHE ROLE OF
COMPLEMENTARY MEDIES

ON ALLEVIATING THERDEN

OF CARDIOVASCULAR
DISEASETHE CASE OF OMEGA
3 ANDFOLIC ACIB6ANDB12

Problem Statement

In this chapter, a review dfvo important CMs, omeg& fatty acids and &olic acid, B6

and B12regimen, was conductedith the objective of qualifying and quantifying the
expected change in the risk of experiemgi a severe hospital separation event
attributed to a specified chronic cardiovascular disease (CVD) given the use of either
omega3 fatty acids or dolic acid, B6 and B1l@ombination product. These deduced
risk variables are then used as an input intac@stbenefit scenario analysis that
calculates the potential change in economic benefits and costs that could be realised if
all Australians aged 55 and over, diagnosed with CVD were to use one of the CM
regimens at preventive intake levels. If the resualtanet benefits are positive after
controlling for the cost of the CM regimen in question, then it can be argued that a CM
regimen ought to be considered as an important component in combatting the
damaging effects of rising health care costs attributecchoonic non communicable
diseases in Australia

The term cardiovascular disease (CVD) covers all diseases and conditions of the heart
and blood vessels (AIHW, 2014). The most prominent CVDs in Australia are coronary
heart disease (CHD), stroke, heartide#, and rheumatic heart disease (AIHW, 2014).
According to the Australian Bureau of Statistics 2Z{I2L National Health Survey, more
than 3.7 million people (approximately 16% of the total population) had been
diagnosed with some form of cardiovasculasefise (Australian Bureau of Statistics,
2011-12). While the majority of these were attributed to hypertensive disease,
approximatelyone million were related to heart, stroke, and vascular diseases such as
heart attack and other ischaemic heart diseaseisedses of the arteries, arterioles,

and capillaries;stroke and other cerebrovascular diseases (Australian Bureau of
Statistics, 2014112).

While the overall death rate from CVD has recently declined, the disease continues to
be the major cause of deathn@gong Australians (AIHW, 2011). Nearly 44,000 deaths
were attributed to CVD in 20%12, accounting for nearly-ih-3 deaths in Australia
over that period (Australian Bureau of Statistics, 2012). CVDs are responsible for the
death ofone Australian nearly every 12 minutes (Heart Foundation Australia).
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Death rates from CVD complications are heavily correlated to age (AIHW, 2011). The
greatest mortality rates attributed to CVD occurred among those aged 85 and over
(AIHW, 2011). CVD is nomly more prevalent among Australian men when compared

to women, it also accounts for a significantly heéglideath rate amongst men (AIHW,
2011). For example, men between the ages of 45 and 64 experienced CVD death rates
three times higher than females ithe same age group (AIHW, 2011). Aboriginal and
Torres Strait Islander people, people in the lower socioeconomic groups, and those
living in regional and remote Australia are generally more susceptible tor€diad
deaths than other Australians (AIHW,120.

Table 31t Burden of Cardiovascular Disease: All Aduliged 55 and Older with
CVvD 2013 2020

. 2015 to
Metric Measure 2013 2015 2020
Total populationaged 55 and older
with CVD people® -- 848,500 865,555 5,324,906
Total C\_/Datgrlbuted hospital _ 337,013 344,705 2.120,631
separationg
Risk of Hospital Separation Evefts 16.2% = = =
Total CVBattributed deaths among _ 40,876 40,017 245,808

target population, peoplé®

Risk of Death Event$ 4.9% - - -
Discount on residual person years due
to occurrence of CViattributed 11.1% -- -- -

hospital separation (Df

Average remaining life expectanqer
member of the target population 7 -- -- --
years (L3

Mean claimed expenditures per

persori? $31,397 $34,278 --

As the leading cause of death and a major contributor to the overall burden of disease,
expenditureson CVDare higher than any other disease group in Australia. In 2015, it is
estimated that approximately $11.8 billion witle spent on CVD conditions for the
target population of all adultsaged 55 and over with CVD (AIHW 2Q08&uthor
calculation$.

25 Source: Australian Health Survey 2Q12, AustraliarBureau of Statistics; author calculations

26 Australian Hospital Data 20812, AIHW. Includes separations for ischaemic heart disease$2820
other forms of heart disease (1382), cerebrovascular diseases (I69), and diseases of the arteries,
arterioles, and capillaries (1779); also only includes those people aged 55 and over

27 Derived from the literature review conducted for this report

28 Source: Australian Bureau of Statistics, 2€112; author calculations

29 Derived from the literature reviewonducted for this report

30Source: Australian Institute of Health and Welfare 2€12; author calculations

31 Source: Australian Institute of Health and Welfare 2€112; Feldman and Johansson, 2013; author
calculations

32 Calculated as thiotal claimedexpenditures on C\ABttributed hospital separations divided by the total
number of expected C\Aaitributed hospital separations
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Omega3 Fatty Acids

Product Description

Omega3 fatty acids are a class of polyunsaturated fatty acids that are mainly found in
marine food sources, and are also available to a lesser degree in animal and plant
foods (Memorial Sloaiettering Cancer Cerdy 2014). Docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA) are types of orBefatty acids that are found in
marine sources such as oily fishes and are associated with the reduction of risk of
several health conditions, such as CVD. This is dltleet ability of omege fatty acids

to integrate with and improve the stability of atherosclerotic plaques (Memorial Sloan
Kettering Cancer Cerdy 2014). Atherosclerosis is a letgym condition in which fatty
deposits of plaque buildip inside coronanarteries. This, in turn, results in arteries
eventually becoming narrow to the point that the blood flow to the heart muscle is
decreased or blocked, resulting in a CVD event such as chest pain (angina) and/or
heart attack (American Heart Association, 214

Table 3.2 Omega3: Product Description, 208 and 2015

Metric Measure
Expected median cost of CM per capi2013* $0.27
Expected annual median cost of CM per capita, 81 $100.50
Current CM usage ratés 17.0%
Cost of CM utilization of the targgbopulation, 2015 $69.4 million

33 These estimates were based on the average retail price, per dose, of a selection of 203 pregiacts

for sale in Australithrough Internet sales channels. The only om&garoducts considered were products
produced from marine (fish and microalgae) feedstock. It was assumed that 1,000 mg of EPA and/or DHA
was the amount that represented the preventive level of daily intakguieed to realise the purported

health benefits.

34 This measure is calculated as the product of the expected median daily cost of éhpegacapita, at
preventive intake levels, and for 365.25 days per year.

35 Source: Source: Brownie, 2005; author caltiales
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The relative risk
reduction of a
cardiovascular
diseaseattributed
hospital
separationevent
given the use of
omega3 fatty
acidsat
preventive daily
intake levelsis a
6.9% reduced risk

The Australian Heart Foundation recommends that healthy adults consume
approximately 500 milligrams of omega(from marine sources) every day to reduce
the risk of heart diseases, while Australians with a heart condition are recommended
to consumeone gram of omega3 per day(National Heart Foundation Australia, 2008)

The scientific literature suggests thabout one gram of EPA and DHA is sufficient to
realiseCVDattributed health benefits. Based on the auth@esview of the bestselling
retail products currently sold through brick and mortar, online, and rosadler
retailers, the price of a preventive levdbse of omega&8 EPA and DHA per day ranges
from as low as $0.05 to as high as $0.71 for one gram of EPA and dbhr (
calculation$. The median cost of a daily dose of om&yas approximately $0.27 per
day. Given this daily cost requirement, the median annual expected cost of eega
dietary consumptionfor all Australian adult@iged 55 and oldewith CVD would be
$100.5 per person or $9.4millionin 2015 forthe total target population.

Seventeen percentf Australiansaged 55 and oldeare regular users of omegaifish

oil complementary medicinek. The remainder 83% has not yet realised the
potential CVEattributed health benefits ofusing omega3 EPA and DHA. Because
avoided expenditures and net cost savings are a direct function of the total number of
people in the target population using ome@acomplementary medicing the
calculation of avoided health care exmditures and net cost savings yet to bealised

is simply a proportional adjustment of the total potential avoided expenditures and
net cost savings.
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Clinical Research Review

Spanning several decades, there has beesigaificant amount of scientific research

conducted exploring the use of omegad and its impact on heart healthVarious

attempts at pooling the body of scientific literature using systematic review

techniques to derive an overall level of expected efficdnas also resulted in mixed

results. The greatest determinant to these alternative conclusions is a result of the

studyQad y Of dzaA2y &St SOGA2y LINRPOSaas (GKS RSTFAYAUAZY 2F |y
interpretation of the resultsA good example of this delta is shown in the work of
Rizos et al(2012), which was a metanalysis published in the Journal of the American
Medical Associationg KA OK NB L2 NI SR GKFIG GKSNXB gl a ay2
event rates when using omegaCM. This study aggregated thaw clinical results of
randomeed trials and looked at afjurpose deaths, cardiaattributed deaths, heart
attacks, andor strokes, separately (Rizos et,&012). Twenty studies were included,
representing an aggregated sample of 68,680 people. Theoas interpreted the
results and concluded that there were no statisticadlgnificant benefits derivable
from the use of omega& on any of the event outcomes tested. However, the autlibrs
interpretations of the resultswere, on the one hand strictly due to the use of a
stricter pvalue of 0.006 instead of the generally acceptableatue of 0.05 and, on
the other hand, selective due to the authosslelyfocusing on the null and negative
results to infer their conclusions Neverthelessthe study does eport statistically
significant positive results in terms of reduced rizka cardiacattributed death and
nearly statistically significant reductions in-plirpose and sudden cardiac death and
heart attacks. In addition, the authors looked at each CWzEne outcome
independent of the other possible C\Mitributed event outcomes, which effectively
reduced the sample size of each case study considerably, and consequsaitbd
statistical insignificance by constraining the sample size.

w
-+
-+
w
O
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It is generally reognsed that there is an expected heart health benafiérived from

the use of omeg& and more research is required to settle the debate. In 2013, a
literature review of the omega scientific literature was conducted by Shanahan and
de Lorimier that foased on published studies that tested for and quantified the effect
of omega3 use on the occurrence of a number of Chlated events requiring
medical treatment (as measured by hospital separations attributed to CVD) and CVD
attributed deathto determineif there are potential health care cost savings rsadbie

in the United States (Shanahan and de Lorim913). In that study, the authors
deduced that the expected relative risk reduction was 6.9% after controlling for
variance from sample size, researmethodologies and study protocols, and patient
population differences within each study and among all studies (Shanahan and de
Lorimier, 2013). This implied that 133 people needed to be treated with an orBga
CM at 1000 milligramsof total EPA and DHeéontent to avoid one CVD event.
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For the purpose of this study, an updated literature review was conducted to infer the
expected size of a treatment effect on the occurrence of an event. A rareffects
literature review approach was adopted based on thtrature review process
developed by Der Simonian and Lairdl(approach) (Der Simonian & Laird, 1986).
This approach allows for a systematic and objective approach to weighting each of the
qualified reported effects and combining them to estimate aqpected 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 given CM at a given intake level. An
overview of the randorreffects model is described in thgppendix of ths report

The studies selected for the analysis tested for a direct causal refdtipmetween

the intake of an omeg& CM regimen and the risk of a CVD evefte selected
studies were similar in study protocol in an attempt to control likely variances.
Specifically,from the various study methods found for ome@afatty acid use,
randomised controlled trials (RCT) were preferred because they are designed to
directly test for a causandeffect relationship between treatment and outcome.
Studies were not selected on the basis of the magnitude, direction, or statistical
signiicance of the reprted findings

In June 2014, an updated search exercise was conductd®a studies were found in

thet dzoaSR RIGIFolFasS ol &SR -02y 20Nd Sa LP2S eegd2yNaR- ali dd
FOAR&ET aO2NRBYINE KSINILI RAaSFaSe G6arRlyaol AR
filtering keywords. Eighteen RCT studies were identifiedbeisg eligibleand were

used to infer the efficacy. All 18 studiesludedindividuals who had prexisting CVD.

The treatment groups received ome@aas a mixture including EPA and DHXcept

in one study that administered EPA alaneith dosage rates ranging from 0.6 to 3.4 g

of EPA and DHA per day in capsule foAntreatment or placebo was given for various
durations across the studies, ranging frame to five years. All 18 studies $ted for a

change in relative risk for CVD events given ormggee compared with aon-usage

control group. Reported primary outcomes usually included total deaths, as well as
deaths due to cardiovascular reasomayocardial infarctions M), angina pectas,
intervention by implanted cardioverter/defibrillatorand hospital admission due to
cardiovascular reasons, stroke, and other specified events. For the purpose of this
study, each of these outcomes was considered as a CVD event, as each uses health
care services. Hence, the size of the effect, if any, of orrig@@m the occurrence of

these outcomes can be directly inserted into the cost model. A short description of

each of the 18 studies included in the analysis and study trefthils used in the

andysis areoutlined inTable 3.3 and&ble 3.4
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Table 3.3 Omega3 Literature Review: Description of theEligible Studiesfor Nearly 6,700
Avoided CVEnttributed Hospital Separations .
CVDattributed
ol " " hospital
Author Region  Year sa(r’r\}g)le TER®  CER riseka(lglF\?) welijggt Separations could
have been
Leaf USA 1994 551 0.00% 0.72% 0.00% 9.57% ) .
Sacks USA 1995 80 17.07% 28.21%  60.53% 0.69% realisedin 2013
Leng UK 1998 120 28.33% 30.00%  94.44% 0.85% had omega3
Von Schacky Germany 1999 223 1.79% 6.31% 28.32% 4.81% been Used by the
GISSprevenzione Italy 1999 11,334  9.65% 10.73%  90.00% 9.48% .
Nilsen Norway 2001 300  32.00% 26.67% 120.00%  1.89% entire target
Burr UK 2003 3,114  11.46% 8.75%  130.96%  8.44% population at
Leaf USA 2005 2,501 6.46% 6.09%  106.15%  8.69% preventive intake
Raitt USA 2005 200 48.00% 49.00%  97.96% 1.14%
Brouwer Netherlands 2006 546  56.04% 57.14% 98.08%  2.63% levels.
Svensson Denmark 2006 206 60.19% 57.28% 105.08% 1.20%
Yokoyama Japan 2007 18,645 4.61% 5.22% 88.41% 9.81%
GISSHF Italy 2008 6975  67.17% 70.44%  95.36% 8.36%
Galan France 2010 2,501 6.46% 6.09% 106.15% 8.69%
Einvik Norway 2010 563 11.39% 12.77%  89.21% 4.59%
Rauch et al. Germany 2010 3,453 10.39% 8.76% 118.59% 8.62%
Nodari USA 2011 133 14.93% 39.39%  37.89% 1.04%
Risk and Prevention
Study Collaborative Italy 2013 12,513 9.93% 11.88%  83.55% 9.50%
Group

Table 3.4 Omega3 Literature Review: Expected Avoided Hospital Separation

Results
Measure
Metric (Confidence Interval
(C95%:Lower -
Upper)
0.951
Weighted relative risk of a C\tBttributed hospital separation RR(x) (95%Cl:0.936t0
0.982
4.9%
Weighted relative risk reduction of a C\axtributed hospital separation RRR(x) (95%Cl:3.3% to
6.4%)
Number of people needed to treat to avoid one C\ARtributed hospital separation,
127
NNT(x), people
Expected number of avoided CVatributed hospital separations given 100% use o 6.677

CM at daily preventive intake levels per year among target populati@13

36 TER: % of subjects in treatment group who experienced event relative to number in the treatment group
37 CER: % of subjects in control group who experienced event relative to number in the control group
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Table 3.4 Omega3 Literature Review: Description of theEligible Studiesfor

The relative risk Avoided CVEnttributed Deaths
reduction of a
cardiovascular e ri
) . Author Year sar:]?)tlzl N) TER® CER Rel?g\:Qe) risk v?é?g;jr?t
diseaseattributed
deathgiven the Leaf 1994 551 0.00%  0.72% 0.00% 8.63%
Sacks 1995 80 0.00% 2.56% 0.00% 4.50%
use ofomega3 > ’ ’ >
) Von Schacky 1999 223 0.00% 0.90% 0.00% 7.98%
fatty acidsat GISShrevenzione 1999 11,334  4.02% 5.15%  78.11% 8.77%
preventive daily Nilsen 2001 300 5.33% 5.33%  100.00% 4.39%
. . Burr 2003 3,114 11.46% 9.01%  127.19% 7.59%
intake levelss a ’ ’ ’ ’
0 Leaf 2005 402 450% 4.46%  101.00% 5.41%
14.1% reduced Raitt 2005 200 2.00% 5.00%  40.00% 4.40%
risk. Brouwer 2006 546 2.20% 4.76% 46.15% 6.51%
Yokoyama 2007 18,645 0.31% 0.3% 93.48% 8.97%
GISSHF 2008 6975 17.54% 18.99%  92.39% 7.92%
Einvik 2010 563 1.77%  2.49% 71.18% 7.30%
Rauch et al. 2010 3804 1.46% 1.54% 94.84% 8.76%
Risk and Prevention Study 2013 12,505 2.28% 2.19%  104.10% 8.88%

Collaborative Group

Table 3.5 Omega3 Literature Review: Expected Avoided CBributed Death

Results
Measure
Metric (Confidence Interval (CI)
95%:Lower- Upper)
Weighted relative risk of a C\/Bttributed death RR(y) 85.9%
9 Y (95% CI84.4%0 87.4%)
14.1%

Weighted relative risk reduction of a CVéttributed death RRR(y) (95% CI12.6%t0 15.6%
Number of people needed to treat to avoid one C\dRtributed death,

NNT(x), people 160
Expected number of avoide@VDattributed deaths given 100% use of CM a

daily preventive intake levels per year among target populatid2013 2,375

38TER: % of subjects in treatment group whperienced event relative to number in the treatment group
39 CER: % of subjects in control group who experienced event relative to number in the control group
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Overall, it is expected that the relative risk reduction of a CVD event requiring the
utilisation of medical services, given the pestive daily use of omega, is 4.9% (95%

Cl 3.3%to 6.4%) and the relative risk reduction of a CVD death was 14.1% (95% ClI
12.6% to 15.6%) after controlling for variance due to sample size, research
methodologies and study protocols, and patient popidat within and among all
studies. This implies that 127 people would need to be treated with orBgaorder

to avoid one CVD event and 160 people would need to be treated to avoid one CVD
attributed death. Consequently, the number of potentially avoidal@VDbattributed
hospital utilisation and deaths events in 2013 among all Austrabaesl 55 and older
with CVD would have been 6,677 avoided hospital separations and 5,320 CVD
attributed deaths.

Economic Results

The following case study on ome@afatty acids considers both health care cost
savings derived from avoided CMBributed hospital separations and the gains in
productive time for the entire population of Australiamgied 55and over diagnosed
with CVD. Thus, the following equation is used tlzglate net benefits:

1. 6 0émp ®2'Qz'YQ QYQi Qp YYY @
D z YQi QYQi p 'YYY 0z®z 'YQI QYQi ©
pYY'Y Q

where h; is theexpected petperson cost of a diseas#tributed medical event in yedr

“Ms the median per capitavage incomefor a member of the target populatiod & 1)

0 is the averageremaining life expectancy, in years, penember of the target
population, Dis the change in disabiligdjusted life years lost due to @@VDmedical
event, andd; is theexpected peiperson cost of a given CM regimen utilisation per year

t. x indicates what the RRRis with respect to avoided CVvddtributed hospital
separationsand y is associated with theRRRof a CVDattributed death. b, is a
population weight that reflects the per cent of the target population that is currently in
the labour force. This weight is applied because only peatentageof the population

will actually be eligible in earning back the expected productivity gdiris. expected

that 41.8% ofAustraliars aged 55and over are in the work force based on estimates
from Australian Bureau of Statiss. Finally,c; is the expectedurrent per cent of omega

3 users in the target population. This subset of the target population is already realising
the purported benefits of using omegiaand ought to be removed in order to assess
yet-to-be-realised productivity gains. The following 8en reports the expected cost
and benefit results for 2015 and detailed statistics for 2013 to 2020 are presented in the
Appendix.
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Total possible
medical cost
avoidance and
productivity gains
can be over $559
million and net
benefits derived
from thefull
utilisation of
Omega3 can be
over $489 million
in 2015.

Table 37t Omega3 Cost Benefit Analysis: Summary Results

Metric Measure Upper Lower Average Cumulative

2015 95% Confidence Interval 2015 to 2020

S: Avoided Cost of
Diseaseattributed
Medical Events
Requiring Hospital
Services

W: Gain in
Productivity from
Avoided Disease
attributed Events

S + W: Total Benefit
(Increase in Social
Wealth)

C: Total Cost of CM
Consumption

Sc¢ C: Net Benefit
(Excludes $113,246,571 $174,025,999 $52,467,143 $124,817,698 $748,906,188
Productivity)

B: NetBenefit
(Includes Productivity)
B/C: Benefit Cost
Ratio Expressed in $
($ gain per $1 spent
on CM)

$182,656,968 $241,596,819 $123,717,117 $194,261,798 $1,165,570,791

$376,415,593 $435,627,609 $317,203,576 $405,218,012 $2,431,308,073

$559,072,561 $677,415,454 $440,729,667 $599,479,811 $3,596,878,863

$69,410,397 $69,410,397 $69,410,397 $69,444,100 $416,664,602

$489,662,163 $608,952,287 $370,372,039 $530,035,710 $3,180,214,261

$8.05 $9.93 $6.32 $8.49 -

In 2013, 378,789 Australiansged 55 and older with CVIexperienced a hospital
separation event requiring the use of hospital services and a further 40 8ahslwere
attributed to CVD (AIHW, 2012012 author calculationk In order to avoid one CVD
attributed hospital separation, 127 Australians aged 55 afdkr are expected to be
treated with omega3 fatty acids.This corresponds t6,811 avoided medical events in
2015 or a total of 41,902people avoiding C\Bttributed medical events during the
forecast period. Consequently, the avoidededical event expeditures, § can be
$182.7 million in 2015With respect to total productivity gaind/, the total quality-
adjusted years gained back from avoided hospital separation events and deaths
yield productivity gains of3 6.4 millionin 2015.

Finally, the toal economic benefit of omega fatty acids use in terms of avoided GVD
attributed medical events and CWdltributed deaths, orS + W,can amount t0$559.1
million in 2015 and the cost of omega fatty acids use( would need to be$69.4
million in 2015 among the target population of Australiaaged55 and older with CVD.
Subtractingthe cost of omege3 fatty acidsconsumptionfrom the total economic
benefits can yielda net benefit,B, of $89.7 millionin 2015. Table 3.7details the final
costs and beefits derived from omeg?& fatty acids among the target population.

With respect to the distribution of savings and gains among key stakeholders in 2015,
26.0% of total net benefits (both savings in national health care expenditures and gains
in productinty) is earned by the CommonwealtBovernment,10.4% of net benefits is
earned by the State and Territory governmems]% would be distributed by private
insurance companies and other sources of private funding,%h&% would be savings

and productiviy gains realised by individuals (AIHW Health Expenditure Database;
author calculations). Table 3.8 provides the expected distribution of potentially
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realisable net benefits to the primary stakeholders given the use of am3efgtty acids
among the target ppulation.

Over 60%of the
potential total

Table 38t Omega3 Cost Benefit Analysis: Distribution of Benefi015° benefits go to the
takeholdor . individual andover
26% of potential
Commonwealth Government Health Care (HC) Expenditure Savings $81,877,610 .
total benefits can
State, Territory, and Other Government HC Expenditure Savings $45,898,409 .
Private HealthL y & dzNJ y 08 / 2 Y LI yASAQ |1/ 9ELXK 522,883,618 berealised by the
Indirectly through Health Insurance BePefit Plans) ' ’ Commonwea|th
LYRAGARdzZ taQ |/ 9ELISYRAGIINBE { I gAy3 $31,997,132 Government If
Individual Wage IncomeSaved $300,403,814 Omega3 was used
Commonwealth Government Income Td&evenue Saved $43,796,260 by the entire a't
State and Territory Governments Tax Revenue Saved $12,483,941 risk target
Commonwealth Government Company Tax Revenue Saved $19,731,578 pOpUlation at
Share of Net Benefits (B) to Australian Commonwealth Government 26.0% preventive intake
Share of Net Benefits (B) tBtate and Territory Government 10.4% IeVGIS
Share of Net Benefits (B) to Private Sector 4.1%
Share of Net Benefits (B) to Individuals 59.5%

40 Source: AIHW Health Expenditure Database; author calculations
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Folic AcidB6andB12

Product Description

The three B-vitamin types that are primarily associated with having an impact on
cardiovascular health, includingVDare; folate (folic acid) B6 (pyridoxine)and B12
(cyanocobalaminjMemorial SloarKettering Cancer Cerdy 2014). These vitamins are
widely distribued in the general food supply. For instana@amin B6 is found in a
wide range of foods including meats, breakfast cerediwincipally due to
fortification), vegetablesand fruits B12 is derived from poultry, fish, red meat, eggs,
and dairy productg§Memorial SloarKettering Cancer Cerdy 2014). Folatés found in
food sourcessuch adtruits and vegetables, beans, and whole grains, while folic acid is
the form used in fortified foods andomplementary medicing In Australiathe
recommended daily itake levels for folic acid and B12 for adults are 400 microgram
and 2.4 microgrars respectively.Meanwhile, it is recommended that adults also
consume between 1.3 to 1.7 milligramswfamin B6 daily (Nutrient Reference Value
¢ Australia and New Zealahd

Table 39t Folic Acid, B6 and B1Product Description, 20122020

Metric Measure
Expected median daily cost of CM per capita, 26113 $0.15
Expected annual median cost of CM per capita, 251 $55.02
Current CM usage ratéd 9%
Cost of CM utikation of the target population, 2015 $42 million

41 These estimates were based tre average retail price, per dose, of a selection of-safling vitamin B
homocysteineblocker products for sale in Australia through Internet sales channels

42 This measure is calculated as the product of the expected median daily cost of a vitamin B
homocysteineblocker per capita, at preventive intake levels, and for 365.25 days per year.

43 Source: Brownie, 2005; author calculations
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The consume® éostfor a daily dose o& combination product ofolic acid, B6 and B12
regimen,sold as homocysteine blockerhrough internet sales channelsange from
$0.03 to more than $0.35 for a daily dose2013(author calculations The mean daily
cost to consumerswill be approximately $0.15n 2015 Given this $0.1{per-day
requirement, the annual expected cost &dlic acid, B6 and Blfor all Australians
aged 55 and oldewith CVDwill be $55.02per personin 2015

Nine percentof Australiansage 55 and oldewith CVD are regular users of Vitamin B/B
complexCM" As in the case of the omegaEPA and DH&M, the folic acid, B6 and
Bl12case study makes the assumption that in tensumptionscenaio all Australians
aged 55 and oldemwith CVD use the selectddlic acid, B6 and B¥2at preventive daily
intake levels from a base of zero usage among this population segment. In other
words, the calculated difference between the two scenarios is thaltpotential net
savingsHowever apercentage ofadultsaged 55 and olderare regular users dblic

acid, B6 and B1l2omplementary medicing and thus alreadhavea reduced risk of a
costly CVD event ararerealisingits riskreducing benefits.

Clincal Research Review

The interest in this combination oB vitaminsd folic acid, B6 and Bland their
purported role in preventing CVD eveftstems from their role in metabding the
amino acid homocysteine. The scientific consensus on the specific mechanism of
action is still unknown, but it is expected to be related to the damage to vascular
endothelium caused by homocysteine (Memorial Slé@eitering Cancer Cerdy
2014). For the purpose ohis analysis, the authors are interested oimystudies that
tested for a direct effect on CVD event risk, not on homocysteine levels as a marker of
disease risk.

In the Shanahan and de Lorimi€2014) health care cost savings study, the authors
explored this relationship by conducting a systematic literature review that focused on
published studies measuring the effect of B vitamin use on the occurrence of CVD
attributed deaths and events that requithe use of medical services. Specifically, the
authors collected a set of studies that were representative of the body of scientific
understanding of the efficacy of @ombination B-vitamin homocysteine blocker
(Shanahan and de Lorimier, 2014). Studied tieated for a direct causal relati@hip
betweenthe intake of theCMand the relative risk of a disease event were preferred
Additionally,a concerted effort was adopted to ensure that the selected studies were
similar in protocol in an attempt to contt for inter- and intrastudy variance. Studies
were not selected on the basis of the magnitude, directionstatistical significance of
the reported findings.
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Using a PubMed searcmnn aiéddzRASa 6SNB TFT2dzyR ol aSR 2
G. pé TYMRXI2ZANO | OARé | YRk2NI da. MmHéE | y&RK2NI
GO NRA2 @I a0dzt F NJ RAASITRI SENAIGTR NER deQiliSAR? yiE S NIYA
(Shanahan and de Lorimier, 201Fhe search was conducted between February 1 and

May 31, 2013. Seven RGtudies were identified that tested for the direct relationship
between homocysteine blocker intake and the risk of a @#bBbuted disease event.
Thesevenstudiesonly included subjects who had pexisting cardiovascular disease,

such asa Ml or stroke, thus secondary prevention was the primary focus of the eost

savings analysis. The treatment groups receivedhadle as a daily supplement, with

dosage rates ranging by studyut averaging 29 mg (B6), 1.7 mg (folate), and 0.5 mg

(B12). The experimeal or placebo treatments were given for various durations across

the studies, ranging fromoneto 7.3 years. Details of the included studies are outlined

in Table 3.10

Utilising a randomeffects metaanalysis methodology, Shanahan and de Lorimier
(2014 determined that the relative risk reduction of a Cvd&ated medical event,
given the use of dolic acid, B6 and Bl&gimen was 3.3% (95% :Cl.6%to 5.1%),

after controlling for variance because of sample size, research methodologies and
study protocols, and patient population differences within each study and among all
studies. This translates to 4,88events that could have been avoided had all
Australians aged 55 and over with C\Vd2d afolic acid, B6 and Blr2gimen.



Table 3.1@ Folic Acid B6 and BlZ2.iterature Review: Description of theEligible

Studies

Description otligible Studies

Potential Health Outcomes & Cost Savings in Austr

Author Year  Total sample (N)  TER' CER Relative risk (RR)  Study weight
Albert 2008 5,442 14.90% 14.30% 104.10% 17.07%
Bonaa 2006 1,880 21.50% 18.20% 117.60% 11.23%
Hankey 2010 8,164 15.10%  16.60% 90.50% 18.08%
Lonn 2006 5,622 18.80%  19.80% 95.10% 16.34%
Toole 2004 3,680 18.00%  18.60% 96.70% 14.85%

Schnyder 2002 553 15.40% 22.80% 67.80% 5.44%
Galan 2010 2,501 6.00% 6.50% 92.70% 16.99%

Table 3.11 Folic Acid, B6 and BlPRiterature Review: Expected Avoided Hospital

Separation Results

Measure
Metric (Confidence Interval (CB5%:
Lower- Upper)
Weighted relative risk of a C\ABttributed hospital separation RR(x) 0967
9 P P (95%Cl: @49to 0.985)
Weighted relative risk reduction of a C\/axtributed hospital separation 3.3%
RRR(X) (95%CI1.6% t05.1%)
Number of people needed to treat to avoid one C\dRtributed hospital
separation, NNT(x), people 181
Expected number of avoided CVditributed hospital separations given
100% use of CM at daily preventive intake levels per year among target 4,689

population

44 TER: % of subjects in treatment group who experienced event relative to number in the treatment group

45 CER: % of sulijts in control group who experienced event relative to number in the control group
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Total possible
medical cost
avoidance derivec
from the full
utilisation of B
vitamins can be
over $140 million
in 2015.

Economic Results

In the case ofolic acid, B6 and Blhealth care cost savingsid wage income gains
derived from avoided C\(Rttributed hospital separations were considered in this case
study. Thus, the following equation is used to calculate net benefits:

1. 6 0enz p @2z QzZ'YQI QYQ Wp YYY ¢
0 20z®z YQi QYQi Qp YYY Q

where h, is theexpected petperson cost of a diseas#tributed medical event in yedr

"@s the median per capitavage incomefor a member of the target populatiod €

0 is the averageremaining life expectancy, in years, penember of the target
population, Dis the change in disabiligdjusted life years lost due to abVDmedical
event, andd, is theexpected pe- person cost of a given CM regimen utilisation per year

t. by is a population weight that reflects the per cent of the target population that is
currently in the labour force. This weight is applied because only that percentage of the
population willactually be eligible in earning back the expected productivity gains

the expected current per cent of the folic acid, B6 and B12 regimen users in the target
population. This subset of the target population is already realising the purported
benefitsof usingfolic acid, B6 and Bl1&nd ought to be removed in order to assess the
yet-to-be-realised productivity gains. The following section reports the expected cost
and benefit results for 2015 and detailed statistics for 2013 to 2020 are presented in th
Appendix.

Table 3.12 Folic Acid, B6 and B1RostBenefit Analysis Summary Results

Metric Measure Upper Lower Average Cumulative

2015 95% Confidence Interval 2015 to 2020

S: Avoided Cost of

Diseaseattributed

Medical Events $140,651,585 $215,569,281 $65,733,889 $149,587,668 $897,526,007
Requiring Hospital
Services

W: Gain in
Productivity from
Avoided Disease
attributed Events

$63,184,292 $96,839,239 $29,529,346 $68,151,199 $408,907,191

C: Total Cost of CM

Consumption $41,659,451 $41,659,451 $41,659,451 $41,679,679 $250,078,076

B: Net Benefit

(Excludes $98,992,134 $175,499,765 $22,484,503 $107,907,988 $647,447,931
Productivity)
B: Net Benefit
(Includes $162,176,426 $272,245,481 $52,107,371 $176,059,187 $1,056,355,122
Productivity)

B/C:Benefit Cost

Ratio Expressed in $

($ gain per $1 spent $3.38 $5.17 $1.58 $4.57 --
on CM excludes

productivity)

The expected number needed to treat with folic acid, B6 and Bl&egimen is181
people in order toavoid one CVDattributed hospital separation for all Australiaaged
55 and older with CVDyhich corresports to 4,784 avoided CVEattributed hospital
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separations in 208. As a result, he avoided CVAattributed hospital separation
expenditures,§ will amount t0$140.7 millionin 2015.

The cost olising afolic acid, B6 and BIr2gimen G will be $41.7 millionin 2015 among
the target population of Australianaged55 and older with CVD. Subtracting dae
cost offolic acid, B6 and Bl@nsumptionfrom the total economic benefit,S can yield
a net benefit,B, of $9.0 millionin 2015. Including wage income gainbl, can increase
potential net benefits to $162 million in 2015. Table 3.1@etails the final costs and
benefits derived fromusing afolic acid, B6and Bl12regimen among the target
population.

With respect to the distribution of savings and gains among key stakeholders in 2015,
39.26 of total nethealth caresavings is earned by th@ommonwealth Gvernment,
18.2% of net benefits is earned by ti&tateand Territorygovernments8.6% would be
distributed by private insurance companies and other sources of private funding, and
33.9% would be savings and productivity gaireslised by individuals (AIHW Health
Expenditure Database author calculations Table 3.13 provides the expected
distribution of potentiallyrealisable net benefits to the primary stakeholders given the
use ofafolic acid, B6 and BIr2gimenamong the target population.

Table 3.Bt Folic Acid, B6 and Bl1€ost Benefit Analysis: Distribution of Benefits,

2015

Stakeholder $
Commonwealth Government Health Care (HC) Expenditure Savings $63,048,323
State, Territory, and Other Government HC Expenditure Savings $35,343,212

Private Health Insurancé 2 YLJ- YA S&A4Q 1/ 9ELISYRA

Employers Indirectly through Health Insurance Benefit Plans) S 2300
LYRADGARdZE £ 8Q 1/ 9ELISYRAGAINBE { I @A $24,638,793
Individual Wage IncomeSaved $44,426,972
Commonwealth Government Income Tax Revenue Saved $6,477,066
State and Territory Governments Tax Revenue Saved $1,846,260
Commonwealth Government Company Tax Revenue Saved $10,433,994
Share of Net Benefits (B) to Australian Commonwealth Government 39.2%
Share of Net Benefits (B) to State af@rritory Government 18.2%
Share of Net Benefits (B) to Private Sector 8.7%
Share of Net Benefits (B) to Individuals 33.9%

46 Source: AIHW Health Expenditure Database; author calculations
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Conclusion

This set of case studiedemonstrates that thereare significant health care cost
savings and productivity gains to be earned by the health care systamncan be
realisedthrough a concerted efforin identifying high-risk populations and motivaig
them to useCM with substantiated efficacyln terms ofthe ratio of avoided health
care costs and gains in productivity due to using om&datty acids Cid, $8.05can

be saved and/or gained back p&d.00spent on omegd fatty acidsin 2015 With
respect tothe folic acid, B6 and B1&3.38can be saved and/or gained back &i.00
spent on the CMn 2015.These potential economic benefits can be realised through a
concerted effortin identifying Australiansvho areat the greatest risk of experiencing

a costly, yet preventablevent.
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CHAPTERKUTEIN AND ZEAXANNHI
UTILISATION AND THEONOMIC
BENEHIS DERIVED FROM EFFHKEE
AGERELATED MACULAR
DEGENERATION MANAGEWT

Problem Statement

Visual impairment is a critical health issue amongst the current generation of older
Australians because it can affect physical, functional, emotjcarad social wellbing
which, in turn, could significantly reduce quality of life. Besides uncorrected refractive
error, cataracts (~15%) and agelated macular degeneration (AMD) are the leading
causes of vision loss in oldehkustralians (Vision 2020 Australia, 2018MD
progressively destroys the macula (the central portion of the retina), impairing central
vision and affecting quality of life/ision 2020 Australia, 2010%enerally, AMD can be
classified into early (typically not visually impairing) and late (viguimhpairing)
stages. Late AMD can be further divided into 'wet' (neovascular) and 'dry' (atrophic)
forms.

Table4.1t Burden of Agerelated Macular Degeneration: All Australians 55 and over
with Agerelated Macular Degeneration2013and 2015

. 2015 to
Metric Measure 2013 2015 2020
Total populatlonagfd 55 and over with ageelated 164,612 167,921 _
macular degeneration, peopfé
Total agerelated macular degeneratiosattributed 8,196 8,360 51,434

hospital separation$’

Risk of ageelated macular degeneration
attributed hospital separatiori’

Discount on residual person years due to
occurrence of ageelated macular degeneration 0.29 - -- --
attributed hospital separation (Of

Average remaining life expectangyer member of
the target population years (L3

Mean claimedexpenditures per persort

5.0% = = =

$37,448 $38,197 --

47 Source: Australian Health Survey (Vision problems among older Australians 2005), Australian Bureau of
Statistics; author calculations

48 Australian Hospital Data 20412, AIHW. Includes separations for H35.30 Degeneration of Macula and
posterior pole; autlor calculations

49 Calculated as total AMBttributed hospital separations divided by the total population aged 55 and
older with AMD

50 Source: Australian Institute of Health and Welfare 2€114; author calculations

51 Source: Australian Institute of Healdmd Welfare 201412; Feldman and Johansson, 2013; author
calculations

52 Calculated as total claimed expenditures on Alstbibuted hospital separations divided by the total
number of expected AMBttributed hospital separations

In Australia, AMD
Is the most
common cause of
blindness
contributing to
50% of all
blindness. It is
estimated that
over 180,000
Australians above
the age of 55
(3.1%) have some
form of AMD.
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Visual impairment
from AMD is
estimated tohave
cost the Australian
economy
approximately $5
billion in 2010.

In Australia, AMD is the most common cause of blindness contributing to 50% of all
blindness(Vision 2020 Australia, 201.0pver 180,000 Australians above tlage of 55
(3.1%)are estimated tohave some form of AMDPAIHW, 2005)The economic impact

of vision loss due to AMD in Australia was estimated at $5 billi@0&0 {ision 2020
Australia, 201D The socieeconomic impacts oAMD include low employment rates,
higher use ofocialservices, social isolation, emotional distreasd an ea need for
nursing home care.

In this chapter, a review of the lutein andeaxanthin scientific literature was
conducted with the aim of qualifying and quantifying the expected change in the risk
of an AMDrelated hospital separation event given the use of lutein and zeaxanthin at
preventive intake levelsThis deduced risk varide was thenused as an input into a
costbenefit scenario analysis in order to calculate the potential change in economic
benefits and costsin terms of avoided AMD hospital separation costs and
productivity losses that could be realised if all Australianaged 55and over
diagnosed with AMD were to use lutein and zeaxanthin at preventive intake levels. If
the resultant net benefit is positive after controlling for the cost of lutein and
zeaxanthinconsumptionfor the entire atrisk population, then it cate argued that a
lutein and zeaxanthin regimen ought to be considered an important component in
combatting the damaging effectsfo ! a5 Q& LINB @I f Sy O0S Ay ! dza i N

Lutein and Zeaxanthin

Product Description

Lutein andzeaxanthin are provitamin A carotenomigments that accumulate in both
the lens and retinal macula (Memorial SleKettering Cancer Cerdyr 2014). These
compounds are not naturally produced by the human body and intake is primarily
through consumption of leafy vegetables such as spinach, agblzand kale as well

as yellow and orange fruits such as mangoes, papayas, peacimels oranges
(Memorial SloarKettering Cancer Cerdr 2014). According to the Joint Expert
Committee on Food Additives (JECFRI¢ acceptable daily intake (ADI) level for Lutein
is up to 2 mg per kg of body weight (Fryisisenhaur, and Duckworth, 2008
However, éss thantwo per centof Australiansaged 55 and oldeare expected to be
regular users ofutein and zeaxanthiproducts according to author calculation§ his
implies that more than 98% of the entire target populati@not currently realising

the potential benefits from regular uséBecauseavoided expenditures and net cost
savings are a direct function of the totabmber of people in the target population
using these complementary medicingsthe calculation of avoided health care
expenditures and net cost savings yet to be realised is simply a proportional
adjustment of the total potential avoided expenditures anelt cost savings (Shanahan
andde Lorimier 2013).
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The price of a daily dose aitein and zeaxanthimanges from as low as $0.11 to as
high as $0.61 foone daily dose based oa review of bestselling products in leading
brick-and-mortar, online, and maibrder retail establishments in Australia. The
median price per daily dose is $0.31. Thus, the annual expected cdsteaf and
zeaxanthindietary consumptionfor all Australimsaged 55 and oldeat risk of an AMD
event was $113.86 per person in 2013.

Table 4.2 Lutein and Zeaxanthin: Product Description, 2G2020

Metric Measure
Expected median daily cost of CM per capita at preventineke levels, 2013 $0.31
Expectedannual median cost of CM per capita at recommended daily intake levels,

3 $113.86
2013
Current CM usage raté% 3%
Cost of CM utikation of the target population, 2015 $184 million

53 This measure is calculated the product of the expected median daily cost of lutein and zeaxanthin per

capita, at preventive intake levels, and for 365.25 days per year.
54 Source: Brownie, 200%uthor calculations

Less than 2% of
Australiansaged
55 and oldemre
expected to be
regular users of
luteinand
zeaxanthin
products. This
implies that more
than 98% of the
entire target
population are
not currently
realisingthe
potential benefits
from regular use.
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Clinical Research Review

Lutein and zeaxanthin have an antioxidgmoperty that potentially prevents damage

to DNA and protein molecules (Memorial Sleldattering Cancer Cerdy 2014). In dry
AMD, the concentration of pigments in the central part of the macula declinids

age Some studies have demonstrated that incsey dietaryconsumptionwith lutein
and/or zeaxanthin in AMD patients leads to an increase in macular pigment and
improved visual acuity. Other studies test for a direct link betwdlem high dietary
intake of lutein and zeaxanthin witlhe decreased riskf AMD,

Overall, the state of the science of the AMElated health benefits from using lutein
and zeaxanthin is young. This is reflected in the number of studies conducted over the
years looking at this subject and the heterogeneity of research desigmple
population definitions, and tested end points adopted by researchers in the field. This
makes the relative comparability and aggregation of the studies difficult regattimg
determination ofan overall expected effect.

In 2013, the authors of thiseport conducted a literature reviewf publishedlutein

and zeaxanthirstudieswith the aim ofidentifying eligible studies that tested for and
quantified the effect oflutein and zeaxanthirutilisation on AMDattributed medical
events that require medil treatment and posprocedural care (Shanahan and de
Lorimier, 2013)The results of the conducteBubMed search identified more than 25
d4dzZRASa o0F&aSR 2y 1S@62NR O2YO0AYylGA2ya
G Yl Odzf I NJ RSI3YSR SNNX & § ¢ &5 Relaiuiiids were identifiedas
eligible for analysis including one RCT three casecontrolled, and a cohort
epidemiological study.

Each of these studies tested for a direct relationship between lutein and zeaxanthin
use and the risk of an AMattributed medical event. However, due to the remaining
variance in study protocol, the use of a randaffiects review process is not possible.
The remaining 20 studies tested for relationships between lutein and zeaxanthin use
and cataract or other ageelated eye disease event risks or tested for risk biomarkers.
Accordingly,i KS f I a (i @&déteriied that A5)/pRaply¢ (& Cl: 770 5,461)
would need to be treated wittutein and zeaxanthimo avoid one ageelated macular
degeneration eventFor the purposes of this analysis, the same relative risk reduction
measures were used to calculate the possible net benefits in the case of the Australian
populace.The included studies and the deduction to thelative risk reductionare
shown inTable 43 and Table 4.4, respectively
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Table 4.3t Lutein and Zeaxanthin Literature Review: Description of ttdigible The relative risk
Studies reduction of an
T AMD relative risk (RR) for ~ Confidence : AM DattribUted
otal . . Study weights .
Auth | lutein and zeaxanthin, top  Interval (Cl) based @ sample hOS Ital
uthor samp € versus bottom quintile or ~ 95%:Upper S samp P
™ tertle “Lower  Sevarance separation given
Chew (AREDS?) 4,203 0.90" SS9 M0 43.30% the use of lutein
SanGiovanni 1,772 0.65* 0.45t0 0.93 18.30% and Zeaxanthin
Seddon 820 0.60* 0.40to 1.00 8.40% at preventive
Seddon 876 0.57* 0.35t0 0.92 9.00% dally intake |evels
Tan 2,035 0.77% 0.13t0 0.92 21.00% is a 23% reduced
Estimated relative risk 0.77 0.50 to 0.99 ri Sk
* Odds ratio

** Hazard ratio compared to no treatment

*** Relative risk of top tertile versus bottom tertile

Table4.4t Lutein and Zeaxanthin Literature Review: Expected Avoided Hospital
Separation Results

Measure
Metric (Confidence Interval (CH5%:
Lower - Upper)

0.78

Weighted relative risk of a AMEttributed hospital separation RR(x) (95% CI: 0.50 to 0.99)

Weighted relative risk reduction of a AM@ttributed hospital separation 22.%%
RRR(X) (95% CI: 1.0% 50%)
Number of people needed to treat to avoid one AM&ttributed hospital

. 157
separation, NNT(x), people
Expected number of avoided AM#attributed hospital separations given
100% use of CM at daily preventive intake levels per year among target 1,068

population
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One example of a study that directly tested a link between AMD event risk and lutein
and zeaxanthin utilisatiorsiSeddon et al. (1994Here the authors conducted a case
controlled study that matched 356 people in thénited Stateswith advanced MD

and therelative risk of AMD was estimated according to various indicators, including
dietary components. In comparing the highest and lowest quintiles of lutein and
zeaxanthin intake, the authors found a statisticadlgnificant reduction in the riskf

an AMD-attributed eventamong the higher intake cohoifodds ratio 0.57, 95% CI
0.35 to 0.92) (Seddon et al., 1994).

Another examplehat tested for a direct link is SarGiovanni et al. (2007) whiclas
another casecontrolled study of 4,519 subjecta ithe United States most of whom
had some degree of AMD (S&iovanni et al., 2007). Data on dietary intakeas
analysedand tested versus AMD incidence. A statisticalnificant reduction in
neovascular AMD incidence (odds ratio 0.65; 95%0@b t00.93) was identified in
comparing the highest and lowest quintiles of lutein and zeaxanthin intake.

Tan et al. (2008) conducted a populatioantrolled cohort study of diet and AMD
incidence in 3,654Australian patients(Tan, Wang, Flood, Rochtchina, Smit&
Mitchell, 2008). Participants in the highest tertile of dietary lutein and zeaxanthin
intake had a relative risk for incident AMD of 0.35 (95%9QB to 0.92).

Seddon et al. (2010) compared 545 subjects with AMD to 275 subjects without AMD in
a casecontrolled study (Seddon, Reynolds, & Rosner, 2010). In comparing the highest
and lowest tertile of lutein intake, the odds ratio for overall risk of AMD was 0.6 (95%
Ct0.4to 1.0).
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Finally, the mostecent study included in this analysis is the AQelated Eye Disease 1.068 AMD
Study Il (AREDS2), a RCT trial with 4,203 subjects at risk for progression to advanced ’ )
AMD (Chew et al., 2013). In this study, the subjects took a daily dose of lutein (10 mg) related _hOSpltaI
and zeaxanthind mg) and eye examinations were conducted over a median of 5 years separationevents
to assess progression to advanced AMD. The primary analysis compared sulfjects can be avoidedh
supplemented with the AREDS formulation and lutein plus zeaxanthin to tivbee 2015if the at-risk
supplemented withthe AREDSormulation only. The hazard ratio for progression to
advanced AMD was 0.90 for the lutein plus zeaxanthin group (98.7%6761to 1.07). "
However secondary analyses in AREDS2 suggest that lutein and zeaxanthin utilisation used luteinand
may result in even lower hazardtios for AMD Only the primary result was used for zeaxanthin.
the present analysis in order to maintain consistency with analyses of other

complementary medicinem this study.

target population

EconomidResults

The followinglutein and zeaxanthirost estimate forecasts assume that the expected
compound annual growth rates é&MD-attributed health care costs will be 3.5% from
2015 to 202Mased on the historicalominal health care cost growth in Austrataer

the last 10 years. Growth in the geted population is expected to occur at an average
annual growth rate oftwo per centduring the forecast period, and it was assumed
that growth in disease prevalence is equal to population growth. Lutein and
zeaxanthin CM retail prices are expected tagrat a compound annual growth rate
of two per centper year. All future monetary figures on health care expenditures,
productivity earnings, and CM spending were taken afir@e per centdiscount rate,
which is the standard discount rate promoted by th&orld Health Organisation
(World Health Organisation, 2008).

The following case study olutein and zeaxanthirconsiders both health care cost
savings derived from avoided AMD hospital separations and the gains in pratuctiv
time for the entire populathn of Australians agk55 and over diagnosed with AMD.
Thus, the following equatiowasused to calculate net benefits:

226 0émrp @z QzYQ QYQi Dp YYY -
0 20z®z YQi QYQi Qp YYY Q

where h; is the expected petperson cost of a diseas#tributed medical event in yedr
(s the median per capitavage incomefor a member of the target populatiod ¢ f)

0 is the averageremaining life expectancy, in years, penember of the target
population, Dis the change in disabiligdjusted life years lost due to an AMD medical
event, andd; is theexpected perperson cost of a given CM regimen utilisation per year
t. b, is a population weight that reflects the per cent of the dat population that is
currently in the labour force. This weight is applied because onlygbatentage othe
population will actually be eligible in earning back the expected productivity gairss.
expected that 41.8% oAustralians age S and overare in the work force based on
estimates fromAustralian Bureau of Statiss. Finally,c, is the expected current per cent
of lutein and zeaxanthirusers in the target population. This subset of the target
population are already realising the purportedradits of usinglutein and zeaxanthin
and ought to be removed in order to assess the-tgebe-realised productivity gains.
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The total possible
medical cost
avoidance and
productivity
gains can be ovel
$50 million and
the net benefits
derived from the
full utilisation of
lutein and
zeaxanthin can
be over $32
million in 2015.

The following section reports the expected cost and benefit results for 2015 and detailed

statistics for 2013 to 2020 are presentidthe Appendix.

Table 4.5 Lutein and ZeaxanthitCostBenefit Analysis: Summary Results

Metric Measure Upper Lower Average Cumulative

2015 95% Confidence Interval 2015 to 2020

S: Avoided Cost of
Diseaseattributed
Medical Events Requiring
Hospital Services

W: Gain in Productivity
from Avoided Disease
attributed Events

S + W: Total Benefit
(Increase in Social Wealth’

$25,723,045 $56,866,016 $740,590  $27,357,319 $164,143,917

$25,463,284 $281,458,810 $3,665,557 $27,464,949 $164,789,693

$51,186,330 $187,281,217 $2,439,043 $54,822,268 $328,933,610

€ il Gl $18,375,631 $18,375,631 $18,375,631 $18,384,553 $110,307,320
Consumption

SC: Net Benefit (Excludes
ooty $7,347,414 $42,878,500 -$21,155125 $8,072,766 $53,836,597
B: Net Benefit (Includes
Productivity)

B/C: Benefit Cost Ratio
Expressed in $ ($ gain per $2.79 $10.19 $0.13 $302
$1 spent onCM)

$32,810,699 $266,615,353 -$50,934,862 $36,437,715 $218,626,290

Onehundredfifty-seven people would be need to be treatedith lutein and
zeaxanthin in order to achievene avoided hospital separation, corresponding to
1,068avoided hospital separations among all Australiaged 55and over with AMD
in 2015. Subsequently, lte avoided medical event expenditures§ will amount to
$25.7 millionin 2015. With respect to téal productivity gainslW, a yield of $5.5
million can be achieveth 2015.

Finally, the total economic benefit dfitein and zeaxanthiruse in terms of avoided
hospital separations, o6 + W,can amount to$51.2 millionin 2015. The cost ofutein
and zeaanthin use, G will be $18.4 millionin 2015 among the target population of
Australiansaged 55and over with AMD. Subtracting ouhe cost of lutein and
zeaxanthinconsumptionfrom the total economic benefican yielda net benefit,B, of
$32.8 millionin 2015. Table4.5 details the final costs and benefits derived froantein
and zeaxanthiramong the target population.
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Table 4.6 Lutein and Zeaxanthin Cod3enefit Analysis: Distribution ofBenefits

2015”°

Stakeholder $
Commonwealth Government HealtlCare (HC) Expenditure Savings $11,530,584
State, Territory, and Other Government HC Expenditure Savings $6,463,738
t NA G S I SFf K LyadzNt yos_ / 2Y LI yA $3.222 661
Employers Indirectly through Health Insurance Benefit Plans) S
LYRAGARdZ £ 4Q 1/ 9ELISYRAGAZINE { I GA $4,506,062
Individual Wage IncomeSaved $17,628,919
Commonwealth Government Income Tax Revenue Saved $2,570,143
State and Territory Governments Tax Revenue Saved $732,608
Commonwealth Government Company T&evenue Saved $4,531,615
Share of Net Benefits (B) to Australian Commonwealth Government 36.%%
Share of Net Benefits (B) to State and Territory Government 14.1%
Share of Net Benefits (B) to Private Sector 6.3%
Share of Net Benefits (B) to Individuals 43.2%

Regardinghe distribution of savings and gains among key stakeholders in 3&61%

of total net benefits (both savings in national health care expenditures and gains in
productivity) will be earned by theCommonwealthGovernment, 14.1% of net benefits

will be earned by theState and Territorygovernments,6.3% would be distributed
between private insurance companies and other sources of private funding,48n&6
would be savings and productivity gainealised by individuals (AIHW Héh
Expenditure Databasauthor calculations Table 4.6 provides the expected distribution

of potentiallyrealisable net benefits to the primary stakeholders given the udetefn

and zeaxanthirmmong the target population.

55 Source: AIHW Health Expenditure Database; author calculations
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Conclusion

It should bereaffirmed that the state of the science of the AMi2lated health
benefits from using lutein and zeaxanthinsisll youngand more standardised clinical
research should be undertaken that minimises theterogeneity of research design,
sample populationdefinitions, and tested end points adopted by researchers in the
field. However, there is enough evidence to show thiz¢ use of lutein and zeaxanthin
CMdo enhance the health and wellness of sufferers of AMD and, subsequently, can
result inpotential medcal cost savings &2.79in avoidedhealth carecostsattributed

to agerelated macular degeneratioper every $1.00 spent onthe regimen in 2015.
CKAA Ad | AAIYATFAOIyYydfte LI2AAGASSThaRy dzNY
source of these poteaial savings and gaingss tied to expected posAMD-event
reduced vision, which results in an overall lower quality &&.lIAMD limits an
individual) dreedom, mobility, and the seemingly simpleability to perform daily
activities. In addition, intangibleosts not captured in the analysis, such as significant
physical and emotional distress AMD sufferers, are additional burdens to consider
in assessing overall quality of life. It is estimated thaarlyfive per centof all people
aged 55 and oldewith AMD will require costly posAMD event services at a cost of
over $38,197per person in 2015Nearly half of theseosts willbe bome by the AMD
sufferer and it will cost the CommonwealtBovernmentover $11 millionin the form

of health care expendires and lost tax revenu€lherefore, any means to help reduce
these costs, including the adoption e€ientificallysubstantiatedCM that are shown

to have a health benefitpught to be considered as a viable device teduce the
societal and economic den of this disease
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CHAPTER BHE USE OF' S In 2013, 698,270
Whil bQ{ 2hw¢ ! b5 Australiarsaged
PRODUCTIVITY GAINS 20 and over
POTENTIAL FROM MAJOR experiencecsome
DEPRESSION MANAGEMEN type ofa major
4 depressive
e episode.

Problem Statement

Clinical depression is a medical condition that significantly affdotsway someone

feels, causing a persistent lowering of their mood (SANE Australia, 2014). Depression is
often accompanied by a range of other physical and psychological symptoms that can
interfere with the way a person is able to function in their everytite; In 2012, there

were 2,535 suicides in Australia (ABS, Causes of Death, 2012). Given that an estimated
80% of suicides are preceded by mental illnesses, the majority of which is depression.
Men arethree times more likely to die by suicide than woméhustralian Bureau of
Statistics, 2012).

Depression is the leading cause of dAamal disability in Australia, representing a
significant disease burden. The range of depressive disorders, which include perinatal
depression, are associated with substahtlosses to the economy in terms of lost
worker productivity and the high utilisation of health and social services which impact
the government directly. Depression costs the Australian economy approximately
$12.6 billion per year and accounts for up &x million workng days of lost
productivity (Reyondblue, 2011) Additionally, there are significant personal and social
costs to individuals and their families which are associated with depression.

In Australia, significant levels of depression affect appmately 206 of adults during
their lifetime, with almost twice as many women diagnosed with the disorder than
men. It is expected that 259,006 Australian mexged 20and over and 439,264
Australian femalesaged 20and over experienaka major depressive episode in 2013,
a combined total of 698,270 Australia(®ustralian Hospital Data 20112, AIHW and
author estimates).Within the definition of being diagnosed with major depression,
there are various classes that vary bgverity of symptonst mild, moderate, and
severe AIHW, 1998 Major depression severity is measured using various qualitative
scoring schemes which are derived from diagimsests administered by mental
health professionalsAIHW, 1998
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The most commonly usetkest is the Hamilton Depression Rating Score, or HAM
score, which is a qualitative assessment based on 21 questions, of which the first 17
are used in building the score (Hamilton, 1960). Severe major depressiogasured

on the HAMD sa@le asa scoregreaer than or equal to 19moderate major depressio

is measured on the HAND scaleas a scordrom 18 to 14,and mild major depression

is indicatedby a HAMD scoreof 14 or less(Hamilton, 196Q. According to the
Australian Bureau of Statistics, 21% of pdlople with a mental disorder, which is
primarily made up of major depression, had a severe disorder, 33% had a moderate
disorder, and the remainder had a mild disorder (ABS, 2009). Using these shares as a
proxy for quantifying the breakdown of major degmsion cases by severity and
applying it to known number of people in Australia diagnosed with major depression,
146,637 people had severe major depressive episodesvhich likely requirad
hospitalisation.Moderate major depressioimflicted 230,429Australans in 208 and
321,204Australians over thaged20 had mild major depressioin 2013

According tothe Australian Institute of Health and Welfare,91,786 disability
adjusted life yearsvere lostin 2013due to major depressive episodeaIHW, 2012
Also, an averagé10,391 per yeais lost in personalwage incomedue to major
depression (AIHW, 2012 See Tabl®.1 for detailed statistics on the state of major
depression in Australia.

Table5.1t Burden of Major Depression: All Australiarsged20 andover with Major
Depression 2013;2020

2015 to

Metric Metric 2013 2015 2020

Total population that will experience anoderate
major depression episode, peop?g

Discount on residual person years among people wil
moderate major depression

Discount on residual person years among people wii
mild major depressioﬁ8

Change in the discount on residual person years frol
asuccessful diagnosis transitidnom mild to 0.21 - -- --
moderate major depression

Average remaining life expectangyer member of the
target population, years (L}

Medium PersonaWagelncome’® -- $49,482 $51,481 -

= 230,429 235,061 1,446,097
0.14 - - -

0.35 - = =

Per cent of the target population in the workforéé 68.4% - -- --

Mean personalWwage incoms lost per change in
disabled life year from mild to moderate severity of -- $10,391 $11,345 --
major depressioff’

56 Source: Australian Bureau of Statistics, 2009; author calculations

57 Source: Australian Institute of Health and Welfare 212

58 Source: Australian Institute of Health and Welfare 212

59 Source: Australian Institute of Health and Welfare 2€112; Feldman and Johansson, 2013; author
calculations

60 Source: Australian Bureau of Statistics, 2014; author calculations

61 Source: Australian Bureau of Statistics, 2014; author calculations

62 Calculated as the product of median personal wage income and charige discount on residual
person years from a transition fromoderateto mild major depression
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The following case study makes the case that significant productivity gains through the

dzaS 2F {liod W2KyQa ¢2NI Ol suffedn§ fromBiodérdted SR o0& (G K2&a$S | dza i N
major depressionand not currently using an antidepressangainsthat have a

demondrable and substantial effect on the risk of costly diseaieibuted events.

Explicitly, this case studgxaminesthe current state of the scientific literature

RSY2yaGNr GAy3 GKIG GKS dzaS 2F {Gd W2KyQa 62Nl OFy L%
enhancementin the quality of life of the average Australismmged 20and over with

diagnosedmoderate major depressionby means of lowering the severity of the

disease symptoms to mild major depressi@md, consequently, enhances their

earnings potentialThis is notto say that other regimens such as antidepressants are

AYSFFSOGADBSSE odzi NIY GKSNJ GKFG {Gd W2KyQa 62NI Aa | @Al
moderate major depressior: Kdza = | LINRF OGA @S GFNBSGAYy3I 2F LRISYydAlLt d
wort regimens ought tobe considered as a means to increase societal health and

wealth if efficacy is comparable and is safe to use

{Gd W2KyQa 2 2NJ

Product Description

{dd W2KyQa ¢2NI Aa | yFddz2Nrt FyR gARSt& | @FrAftrofS KSND
to treat a range ofdisorders such as depression, anxiegnd sleep disorders

(Memorial SloarKettering Cancer Cerdgr 2014). The herb has been studied

extensively and has shown evidence of neuroprotective properties and the ability to

relieve neuropathic pain (Memorial Slo-Kettering Cancer Cerdy 2014). Studies also

suggest that StJlohQ &ort may be a coseffective option for mild to moderate cases

of depression2 KAt S { G W2KyQa ¢ 2 N®Eithoutdpredcriptiohthd 0 f S Ay | dzA G NI £ A I
TGA has issueddvice that the strength of active ingredients may vary between

preparations and also that drug interactions with otheedicines are possibldt is

NEO2YYSYRSR (KFG dzLd G2 dnn Y3 2F {4 W2KYyQa ¢2NI LISN RI
reduce symptoms of nomelancholic @pression (Black Dog Instityt2012. As with

other antidepressant medication, the herbal remedy may take up to four weeks to

exert an effect.

It is expected thafour per centof Australians over thaged20 in Australia are regular

usersof { (i & WarK(§irotéa et al., 2014). Regular users are defined as using the

given CM on a daily basi€.dzNIi KSNXY2NB>X | NBOASSG Gbn GKS NBGFAET {Gd w2
GKS YINJ] SG NB@SItSR GKFG GKS O02aid 2F || RIAte R2asS 27 {
to $0.6Q the mealian costbeing$0.50 per day. Using this figure, the expected cost of

supplementing all Australianaged 20and over diagnosed with major depression

would be #85.2per personin 2015 for a total of #0.1 million for the entire target

populationin 2015




Targeted Use o€omplementary Medicines

Table5.2 { G ® W2Ky Q& 2 2 NI Y2013MBIRAE®D G 5S&AONRALIGA2Y 3

Metric Measure

Expected median daily cost of CM per capita, 2013 $0.50

Expected annual median cost of CM per, 58?[ $185.2
65

Current CM usage rates 4%

Cost of CM utikation of the targetpopulation, 2015 $40.1 million

Clinical Research Review

The inferred enhancement in mental w@lSAy 3 3IA GBSy GKS dzas 27
backed by several decades of focused clinical research. In 2009, the Cochrane
Collaboration, a noefor-profit and independent network of health care practitioners,
researchers, and other key industry stakeholdevih the stated mission of providing

credible and accessible health information for the health care industry, conducted a
detailed systematic review of theS T FA OF O& 2 F wthi kespedi2tk fieQa & 2
successful diagnosis transition fraammoderate to mild case of major depression (The
Cochrane Collaboration, 2014; Linde, Berner, and Kriston, 200%his systematic

review, 18 randomised controlled trials encompassing 3,064 study participants were
identified and analysed using system reviesi best practices that tested the
GwSalLl2yasS (2 ¢NBIGYSyi(ié¢ NIriGSaz o6KSMN&S | L
reduction from a baseline HAND score of 18 points or greater or reduction to a score

of 10 or less (bide, Berner, and Kriston, 2009The authors determined that the
AYyGar1S 2F {d W2KyQa ¢ 2tbdicatiNedtridkfrati®dt 1.28y | Y
(95% CI: 1.22 to 2.87) (Linde, Berner, and Kriston, 20D@nslating this deduced

mean responsdo-treatment risk ratio to a relative risk reduction factor that can be
usedinthecosb SYSTAG Y2RSt X CNRald 9 {dzft ft Airgd y G2 2
to determine the relative risk reduction of not experiencing a positive treatment
NBalLlRyasS Ay GKS {diod W2KyQa ¢2NI GNBFdYSyi
a relative probability increase of a successful diagnosis transition froaderate to

mild major depression d24.0% (95% CI: 14.8% to 33.1%).

63 These estimates were based on the average retail price, per dose, of a selection esélliog St.

W2 KyQa ¢2NI LINRRAzOG& FReEnddsalds €hdnnelsy ! dzA i NI € A+ G KNRdzIK |
64¢ KAad YSFadaNB Aa OFfOdg I iSR a GKS LINRPRdzOG 2F G(KS S
at preventive intake levels, and for 365.25 days per year.

65 Source: http://www.ncbi.nlm.nih.gov/pubmed/24969102
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Table53 { G ® W2KyQa 2 2NI [ AdSNI (Etighth Stud@OA S6Y 5SEONRLIIAZY 27

Author Year Totalsample (N) TER® CER  Relative risk (RRj  Study weight
Witte 1995 97 0.71 0.51 59.5% 5.2%
Hansgen 1996 108 0.66 0.22 43.4% 5.5%
Schrader 1998 159 0.56 0.15 51.6% 5.8%
Laakmann 1998 98 0.49 0.33 75.8% 5.2%
Phillip 1999 153 0.63 0.47 69.2% 5.4%
Montgomery 2000 247 0.45 0.46 102.3% 5.9%
Volz 2000 140 0.66 0.49 66.7% 5.5%
Shelton 2001 200 0.27 0.19 90.3% 6.0%
Bracher 2001 218 0.59 0.44 73.8% 5.9%
Kalb 2001 72 0.62 0.43 66.2% 4.7%
Lecrubier 2002 375 0.53 0.42 82.0% 6.2%
HDTSG 2002 229 0.41 0.48 114.6% 5.9%
Uebelhack 2004 140 0.59 0.06 43.9% 5.9%
Bjerkenstedt 2005 109 0.41 0.38 95.9% 5.3%
Fava 2005 88 0.38 0.21 78.7% 5.2%
Moreno 2005 46 0.20 0.42 138.7% 4.4%
Kasper 2006 324 0.65 0.32 50.9% 6.0%
Gastpar 2006 261 0.54 0.39 75.4% 6.0%

Table 54 { i ® W2KyQa 22Nl [ Al S SilcéedshSDiagn8s8A SgY 9ELISOGSR
Transitions from Moderateto Mild Major DepressionResults

Measure
Metric (Confidence Interval (CB5%:
Lower- Upper)
Weighted relative probability of a successful diagnosis transition from 0.76
moderate major depression to mild major depression, RR(x) (95% CI: 0.67 to 0.85)
Weighted relative probability increase of a successful diagnosis transitiol 24.0%
from moderate major depression to mild major depression, RRR(x) (95% Cl14.8 t033.1%)

Number of people needed to treat to gain one successful diagnosis
transition from moderate major depression to mild major depression, 6
NNT(x), people

Expected number of successful transitions from moderate major
depression to mild major depressions ginel00% use of CM at daily 39,060
preventive intake levels per year among the target population

66 TER: % dhe population that did experience a successful transition from a diagnosis of moderate major

RSLINBaaAz2y (G2 YAfR YIF22N) RSLINBaarzy 3IAGSy GKS dzas 2F {(Gd W2KyQa 42N
67 CER: % of the population that did experience a successfiditiam from a diagnosis of moderate major

depression to mild major depression given the use of a placebo

68 The relative risk reduction is calculated atTER)/(1ICER)
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The relative risk
reduction of not
experiencing a
positive
depression
treatment
response given
the use of St
W2 Ky Qa 2?2
preventive daily
intake levels is
24.0%.

Economic Results
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expected to grow at an average annual rate of 3.5% fr20i5 to 2020based on

observed historical growth ratesGrowth in the target population and disease

prevalence e expected to occur at an average annual ratéved per centduring the

forecast periodIn addition, it is expected that 68.4% of Australians age 20 andareer
in the work force based on estimates from Ausitta Bureau of Statistic§ G ® W2 Ky Q& ¢
retail prices are expected to grow at a compound annual rativof per centper year.
All future monetary figures on health care expenditures, productivity earnings, and CM
spending were at ghree per centdiscount rate, which is in line with health ecamic
methods promoted by the World Health Organisation to reflect the present value of
estimated future expenditures and net savings and control for inflationary effects (World
Health Organisation, 2008).

CKS F2tf26AY

3 Ol as

a (i dsRiérs tReygains in proddivié yintea

of the entire population of Australianaged 20and over diagnosed with moderate
major depression because the body of scierscdelylooks at a change in quality of
life. Thus, the following equation is used to calcaelaet benefits:

1. 6 %2020
0OéER p ®2Q

z0EfOZ p @z YQI QYQ Qp YVYY

where ‘d@s the median per capitavage incomefor a member of thetotal target

populationd & fo

is the averageemaininglife expectancy, in years, petember of

the target population,D is the change in disabilitgdjusted life years lost between
moderate and mild forms of major depressi@and d; is theexpected petperson cost of

a given CM regimen utilisation per yeaib, is a population weight that reflects the per
cent of the target population that is currently in the labour force. This weight is applied
because only that percentage of the population will be actually earning the productivity

AAAAA

LISNJ OSyi

27T

population. This subset of the target populatios already realising the purported

0SySTAala 27
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to assess the yeb-be-realised productivity gains. The following section reports the
expected cost and benefit results for 2015 and detailed statistics for 2013 to 2020 are

presented in the Appendix.

Given a relative risk reduction 84.0% from the previous section, the gactednumber
of people with moderate major depression needed to treath { (i ® W2 Rnyoer
to gainone successful diagnosis transitifsom moderate to mild major depressias six
people treated, corresponding to potentialB9,845successful @dignosis transitions in
2015. Successful transitiort® be gained in 2018re reported in Tabl&.5.

g 2 NI
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Table 5.5 StW2 Ky Qa 2B2nedit Analgsis: Bummary Results Total productivity

Metric Measure Upper Lower Average Cumulative galns In 2015

2015 95% Confidence Interval 2015 to 2020 a|one can be over
W: Gain in .
Productivity $295,746,413 $375,128,349 $167,930,117 $339,801,380 $2,038,808,278 $255 ml”lon from
golgaﬂ;‘l’osr: OfCM " 440,058,431 $40,058431 $40,058431 $40,077,882 $240,467,290 the full utilisation

2F { ( ®ortW
in the target
population.

B=W-C: Net Benefit $255,687,982 $336,504,313 $125,562,105 $299,723,498 $1,798,340,989

W/C: Benefit Cost
Ratio Expressed in $
($ gain per $1 spent
on CM)

$7.38 $9.36 $4.19 $8.05 --

With respect to total productivitygains W, 39,845 disabilitbadjusted years can be
IFAYSR ol O1 G KNEndaoded supcéssful NRdtighe BD15argoNgihe
target population of Australianaged 20and older with moderate major depression.
Multiplying each qualiyadjusted year gained from successful transitions bydhange
in median wage incomeof $11,345per yearand weighting the number of gained
quality-adjusted yeas by the anticipated emplogent rate of 68.4%can yield
productivity gains of $95.7 millionin 2015. The resultant productivity gains from
possiblesuccessfulliagnosigransitions are reported in Tabi6.

¢CKS 02aid 27F { G wil avdukityfod4D.1 dmiliodili 208528 0ng the target

population of Australiansaged 20 and older with moderate major depression.

{ dzo G NI QG Ay 3 2dzi G Kandaum@ianioin tokafproduitidity yalidgay Q& ¢ 2 NI
yielda net benefit,B, of £55.7 millionin 2015.

Table 561 { i @ W2 KGH< BenefitAhElysis: Distribution @enefits 2015°

Stakeholder $
Individual Wage IncomeSaved $224,687,593
Commonwealth Government Income Tax Revenue Saved $49,563,615
State and Territory Governments Tax Revenue Saved $9,946,935
Commonwealth Government Company Tax Revenue Saved $11,548,270
Share of Net Benefits (B) to Australian Commonwealth Government 20.7%
Share of Net Benefits (B) to State and Territory Government 3.3%
Share of Net Benefits (B) to Individuals 76.0%

Regarding thalistribution of savings and gains among key stakeholders in ZiL3%
of the total net benefitsare earned by theCommonwealthgovernment Meanwhile,
3.3% of net benefits are earned by th8tate and Territorygovernmentsthrough
increasedwage incomeand company tax revenuand 76.0% would be productivity

69 Source: AIHW Health Expenditure Database; author calculations
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gainsrealisedby individuals (AIHW Health Expenditure Databaaghor calculationk
Table5.6 provides the expected distribution of potentialfgalisable net benefits for the
primary sakeholders given the use §fi ® W2 Kryiogithe dafgdtPopulation.

Conclusion

In conclusionthis analysis demonstrates that there are significant productivity gains

to be earned backin the form of increased personalage incomeand tax revenueby

the average sufferer of moderate major depressiénconcerted effortis neededto

identify the populations at high risk of major depressiattributed episodesand

motivatet KSY G2 dzaS { i W2KyQa s thédgualigoffie YSI y
by helping to ease the severity of major depression to a milder fdmthe above case
didzRex GKS dza S yied¥ poteniiab neerefftOid sudcesMiignosis
transitions from moderate to mild forms of major depression, which in tumould

yield a lower risk of experiencing a costly major depressitiributed medical

episode. The majority of this benefit would be conferred to the final consumer of St.
W2KYyQad ¢g2NIX o0dzi RSNAGSR o0SySFAGa dhas 20 KS|
gained tax revenue from higher productivity. In terms of the ratio of gains in
productivity, $7.38 can be gained pd1a LISy i 2y {d® W2KyQa ¢2 NI
the costeffectivenessof 1 @ W2 Ky Qa ¢ 2 NI @

I { i W2KyQa ¢2NI Nbra 68 §6r peedertikgicostlyzeventS | y
and productivity losses due to major depressidrhis should be considered as an
option for consumers, general practitioners, employers, and policymakers as a means

to reduce personal and societal costdnderstandng this link will help these key
stakeholders make recommendations on the best course of action to help nsmimi
current and futires costs and maximise benefits
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CHAPTER APPENDIX

The Economic Model

This report explores the possible direct economic benefits derived from using various
complementary medicine regimens through the avoided hospital spEn
expenditures associated with disease evenls further calculates the additional
indirect benefits throughthe increased quality and quantity of remaining life years.
Specifically, this report outlines a systematic approach to understanding and
evaluating the scientific literature for each of the CM regimens explored in the study,
and shows how to translate healtienefits derived from the use &Minto economic

net benefits in terms of avoided health care costs and/or gains in productivity.

In order to determine the number of adverse avoidable events between the two
states,or the change in event riskhe relative risk of these events occurring between
the two states is required. Relative risk reductidRRR is a measure of expected
efficacy of the regimen under study and this measure, in turn, can be used to
determine the number of people who would need take a given CM regimen to
prevent one disease event and/or deatBarratt et al. 2004)Ilt can be shown thathe
number of people who would need tatilise the preventive regimen in order to
prevent one disease event, is simply the inverse of the difiee between observed
risk of the control state (subscrig) and the observed risk of the treatment state
(subscriptj), or:

1. YYQi Qi QvQi Qp YYY

e indicates the type of event outcome where = x for avoided hospital utilisation
events Xand e = y for avoided diseasattributed death eventsy.

The potential savings to healtbare providers through reduced medical service
utilisation following disease event®, that are realisable if the entir target
population were to sufficiently utilise a given CM regimen can be expressed as:
2.Y Qz0£ 1 YQi QYQi Qp YY'Y

The termh is the expected petperson cost of a diseasstributed medical event in
yeart andPop is the total number of people in the target population in yearet to
realise the benefits of using a given CM regimen. In additiorpesicentage ofthe
target population already uses a given CM regimen and, therefore, these people

should be removed fronthe population under analysis. An easy way to do this is to
20aSNWYS GKS LRLz I GA2yQa LIzNOKF aiy3

population data is adjusted dowravd by current CM supplement utilisation weights
in order to calculate onlyhe net benefits yet to beaealised

Avoided medical expenditures are not the only potential benefits of using of a given CM
regimen.Prevention of disease events can also regulenhanced quality and quantity

of life. Calculation of these terms requires knowledge of two factorglity of life and
expected residual life.

0SKI @A 2 dzNJ
identify only those who have not bought any a given CM regimen. In this analysis, all

If the possible net

If the possible net
health care cost °*
savings is positive
then the CM
regimen in
guestion should
be considered an -
effective means tc
help reduce
overall disease
related individual
lifetime costs and
total social health
care costs.

i K N® dz3
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healthy, thenthat person is able to enjoy life, be more productive, and contribute more

to society than a sick person who is in pain, immoliled/or physically or mentally

limited. Given the negative impact of disease events on quality of life, it naturally follows

that prevention of disease events througfie consumption of a given CM regimen also

reduces the risk of compromised earning potential.

To estimate the enhanced quality of life gained from avoided disa#tsibuted events,

the average difference in qualitof life for individuals who experience disease events
versus diseaséee individuals can be estimate@he concept oflisabilityadjusted life
years lost Q) is based on the premise that the onset of disease can negatively impact a
LISNE2yQa ljdzr t Ade 2F fAFTS YR LISNE2YIlFf LINER
year is naturally worth more than a sick yedéris defined as a life quality weight that
reflects the discount of that year in terms of degree of illnessDIf 1, then the
individual is deceased over the entire year (Sagf06). If D = 0, the individual is
considered in optimal health during the entire year (Sag6i06). The continuum
between 0 and 1 reflects the transition from optimal health to increasingly worse health
leading up to deathfor some or all of the yearDcan be estimated from thdustralian
LyadaAadadziS 2 F 12803repbrkon kthg Burdén $ffdiscladd Bna dnju

'y AYRAGARZ tQa tAFSE&ALIY 2NJ NBaARdzZa t tAFS
earning capacity and, therefore, plays into the calculatiormbafTo estimate the total

number of disabilityadjusted life years, one must first determine thepexted number

of life years remaining for a given target population, the expected number of life years
remaining for the subset of the population that experience a disease event, and the
mean number of years lost due to the onset of disease. These stafistiported bythe

Australian Institute of Health and Welfagreeredzd SR F2 NJ ( KS LJdzN1J2 4 S &
analysiss YR A& NBLERZ2NISR Ay SI OK (AHWE Bregiai deRA S&Q
2007).

. S0FdzaS AyGSNBad Aa Aiy-adustes lifehBarsigived the déd ad K | y 3
a given CM regimen, the total number of avoided events as calculated in equation (1)
determines the changes in quakadjusted life years, measured as person years in year

1, between the control and treatment scenias among those who are still alive.€ldiain

in years from avoided diseasgtributed events can then be matched with a median

wage incomeestimate by age cohort to calculate the gain in productivity, as measured

in gained earnings. In addition, a sep@r&/V7can be calculated for death risk when a
mortality rate for a given disease is availabléws, the gain in productivity, from

avoided events and deaths can be calculated as followed:

3. @ ®0 z0énYQ QYQ Qp YYY 02 YQ Q
YOI Qp YY'Y

where ‘@ the median per capitwage incomefor a member of the target population

0 ¢ land 0 is the averageemaininglife expectancy, in years, penember of the
target population Note thatd  serves as a proxy for capturing residual future gains in
productivity savings.

Finally,the total cost of a given CM regimen, assuming 100% utilisation by the entire
observed population can be represented by:
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4. 6 0énQ

where Pop is the same total number of people in the target population in yetrat
are at risk of experiencing aadverse outcomend have yet taealisethe benefits of
using a given CM regimen ard] is the expected peiperson cost of a given CM
regimen utilisaton per yeart. Note that the entire target population must take the
given CM regimen in order for the total numbefavoided events to beealised

Thus, combining the terms outlined in equations 2, 3, anéh4he same fashioras
shown in Figure 2, # model used to estimate the total potential net economic
benefits yet to berealisedfrom the use of a given CM in Australia is as follows:

5. 6 0érF Qz YQI QYQi Qp YYY ®0 2
YQi QYQi Qp YYY 0z YQi QYQi DQp
YY'Y Q

Overall, if the possible net health care cost savings is positive, then the CM regimen in
guestion should be considereal an effective means to help reduce overall disease
related individual lifetime costs antal social health care costs. Of course, the prior
costbenefit analysis makes the assumption that the entire target population started
from a base of zero CM regimen utilisation. In other words, the calculated net savings
is actually the total potentibnet savings.

List of Common Variables and Equations Health Economics Research

Total sample size per studyN=

Number of events occurring in the treatment group per studyE

Number of events occurring in the control group per studgE

Observed event rate (observed disease prevalence in the target population) =
ER

Treatment group event rate TER = EE / N

Control group eventrate CER =CE /N

Relative risk RR = TER/CER

Absolute risk reduction ARR = CERTER

Relative risk reduction RRR -ARR/CER

powbdPE
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List of Abbreviations

AMD
ARED
B
B12
B6
B9
BMD
CBA
CVvD
Cl
CTT
DHA
DPA
DXA
EPA
ESRD
FRAX

HbAlc

mcg
mg
M
NNT
OR
PUFA
RCT
RR
RRR
uL

Agerelated macular degeneration
Agerelated eye disease

billion

Vitamin B.2 - cyanocobalamin
Vitamin B5 - pyridoxine

Vitamin B ¢ folate/folic acid
Bone mineral density
Costbenefitanalysis
Cardiovascular disease
Confidence interval
Cholesterol Treatment Trialists
Docosahexaenoic acid

Dual photon absorptiometry
Dualenergy Xray absorptiometry
Eicosapentaenoic acid
Endstage renal disease
Fracture Risk Assessment Tool
gram

Glycated hemoglobin
International unit

million

microgram

milligram

Myocardial infarction

Number needed to treat

Odds ratio

Polyunsaturated fatty acids
Randomsed controlled trials
Relative risk

Relative risk reduction
Tolerable Upper Intake Level
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TableA.1t Burden of Osteoporosis Detailed Statistics and ForecasAll Women
Aged50 and Ovemith Osteopenia or Osteoporosj2013 2020

Number of People in
Target Population,

Number of People
Experiencing Events.

Cost per Person

I: Median Income
per Person per
Residual Year, $ per

Metric People People Experiencing Event  Person Year Period
2013 1,819,596 102,602 $28,411 $30,857
2014 1,837,792 103,613 $29,686 $31,474
2015 1,856,170 104,634 $31,018 $32,104
2016 1,874,732 105,666 $32,410 $32,746
2017 1,893,479 106,708 $33,865 $33,401
2018 1,912,414 107,760 $35,385 $34,069
2019 1,931,538 108,823 $36,973 $34,750
2020 1,950,854 109,896 $38,632 $35,445
2015 to 2020 1,903,198 107,248 $34,714 $33,752

Annual Average

TableA.2t Osteoporosis Expected Avoided Hospital SeparatisrGiven he Use of

W/ I f OA dzy

Aged50 and Ovemith Osteopenia or Osteoporosj2013 2020

I yaRl WiagnéstunDeftailéd Resultsand ForecastAll Women

Calcium and Vitamin D Magnesium
Metric
Avoided Hospital Separations Avoided Hospital Separations

2013 36,058 7,472
2014 36,419 7,547
2015 36,783 7,622
2016 37,151 7,698
2017 37,523 7,775
2018 37,898 7,853
2019 38,277 7,932
2020 38,660 8,011
2015 to 2020 Annual Average 37,715 7,815




Targeted Use o€omplementary Medicines

TableA.3t Osteoporosis Total Benefits Given the Use of Calcium and Vitamin D
ComplementaryMedicines,Detailed Resultsand ForecastAll WomenAged50 and
Overwith Osteopenia or Osteoporosjs2013 2020

S: Avoided Cost of
Diseaseattributed
Medical Events
Requiring Hospital
Metric Services

W: Gain in
Productivity from
Avoided Disease
attributed Events

S + W: Total Benefit
(Increase in Social
Wealth)

2013 $825,607,886 $786,521,072 $1,612,128,958
2014 $845,911,245 $810,274,008 $1,656,185,253
2015 $866,713,904 $834,744,283 $1,701,458,187
2016 $888,028,142 $859,953,560 $1,747,981,703
2017 $909,866,541 $885,924,158 $1,795,790,699
2018 $932,241,989 $912,679,067 $1,844,921,057
2019 $955,167,695 $940,241,975 $1,895,409,670
2020 $978,657,190 $968,637,283 $1,947,294,473

2015: 95% Confidence Interval Uppe
2015: 95% Confidence Interval Lowe

2015 to 2020 Annual Average

$927,439,374
$805,988,434
$921,779,244

$893,229,833
$776,258,733
$900,363,388

$1,820,669,207
$1,582,247,167
$1,822,142,631

TableA.4t Osteoporosis Cost of Complementary Medicine Utilisation and Net
BenefitsGiven the Use of Calcium and Vitamin Detailed Resultsand ForecastAll

Women Aged50 and Ovemwith Osteopenia or Osteoporosj2013 2020

d: Cost ofCM (S+W)/C:
Product Per Benefit Cost
Person Per Ratio
Year at SC:Net Expressed in
Preventive Benefit B =S+WC:Net  $($ gain per
Intake Levels, C: Total Cost (Excludes Benefit (Includes  $1 spent on
Metric $ Per Person of CM Productivity) Productivity) CM)
2013 $54.6 $80,135,773  $745,472,113 $1,531,993,185 $20.12
2014 $55.7 $80,151,334  $765,759,911 $1,576,033,919 $20.66
2015 $56.9 $80,166,897  $786,547,007 $1,621,291,290 $21.22
2016 $58.0 $80,182,463  $807,845,679 $1,667,799,240 $21.80
2017 $59.2 $80,198,033  $829,668,508 $1,715,592,666 $22.39
2018 $60.3 $80,213,605 $852,028,384 $1,764,707,452 $23.00
2019 $61.5 $80,229,181  $874,938,514 $1,815,180,490 $23.62
2020 $62.8 $80,244,759  $898,412,431 $1,867,049,714 $24.27
2015: 95%
Confidence Interval -- -- $847,579,659 $1,740,827,400 $22.71
Upper
2015: 95%
Confidence Interval -- -- $725,514,356  $1,501,755,180 $19.74
Lower
2015 to 2020 = $80,205,823  $841,573,421 $1,741,936,808 $22.34

Annual Average
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TableA.5t Osteoporosis Total Benefits Given the Use of Magnesium
Complementary MedicinesDetailed Resultsand ForecastAll WomenAged50 and
Overwith Osteopenia or Osteoporosj2013 2020

S: Avoided Cost of
Diseaseattributed W: Gain in Productivity S + W: Total Benefit
Medical Events Requiring from Avoided Disease  (Increase in Social

Metric Hospital Services attributed Events Wealth)

2013 $190,096,448 $162,980,738 $353,077,187
2014 $194,771,302 $167,902,756 $362,674,059
2015 $199,561,121 $172,973,420 $372,534,540
2016 $204,468,730 $178,197,217 $382,665,947
2017 $209,497,027 $183,578,773 $393,075,800
2018 $214,648,981 $189,122,852 $403,771,832
2019 $219,927,631 $194,834,362 $414,761,993
2020 $225,336,094 $200,718,360 $426,054,453

2015: 95% Confidence Interval Uppe
2015: 95% Confidence Interval Lowe

2015 to 2020 Annual Average

$268,197,801
$60,775,833
$212,239,930

$232,465,576
$52,678,616
$186,570,831

$500,663,377
$113,454,449
$398,810,761

TableA.6t Osteoporosis Cost of Complementary Medicine Utilisation and Net
Benefits Given the Use of MagnesiurDetailed Resultsand ForecastAll Women

Aged50 and Ovemith Osteopenia or Osteoporosj2013 2020

d: Cost ofCM
Product Per (S+W)/C:
Person Per Benefit Cost
Year at SC: Net Ratio
Preventive Benefit B =S+WC: Net  Expressedin $

Intake Levels, C: Total Cost of (Excludes Benefit (Includes  ($ gain per $1
Metric $ Per Person CM Productivity) Productivity) spent onCM)
2013 $92.0 $149,988,646  $40,107,803 $203,088,541 $2.35
2014 $93.9 $150,017,770  $44,753,533 $212,656,289 $2.42
2015 $95.8 $150,046,900  $49,514,221 $222,487,641 $2.48
2016 $97.7 $150,076,035  $54,392,695 $232,589,912 $2.55
2017 $99.6 $150,105,176  $59,391,851 $242,970,624 $2.62
2018 $101.6 $150,134,322  $64,514,658 $253,637,510 $2.69
2019 $103.7 $150,163,475  $69,764,156 $264,598,518 $2.76
2020 $105.7 $150,192,633  $75,143,461 $275,861,821 $2.84
2015: 95%
Confidence Interval $130,229,439 $355,524,035 $3.34
Upper
2015: 95%
Confidence Interval -$113,694,207 -$46,515,670 $0.76
Lower
2015 to 2020 $150,119,757 $62,120,174 $248,691,004 $2.50

Annual Average
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Chapter3t _Cardiovascular Diseafietailed Results

TableA.7t Burden of Cardiovasculddisease Detailed Statistics and ForecasAll
Adults Aged 55nd Overwith Cardiovascular Diseas&013 2020

I: Median
Number of Income per
Number of Number of Disease Number of Person per
People in People attributed Disease Cost per Residual
Target Experiencing Hospital attributed Person Year, $ per
Population, Events, Separations, Deaths, Experiencing Person Year
Metric People People People People Event Period
2013 848,500 378,789 337,913 40,876 $31,397 $37,448
2014 856,985 382,189 341,292 40,896 $32,806 $38,197
2015 865,555 385,622 344,705 40,917 $34,278 $38,961
2016 874,210 389,089 348,152 40,937 $35,816 $39,740
2017 882,953 392,591 351,634 40,958 $37,424 $40,535
2018 891,782 396,128 355,150 40,978 $39,104 $41,346
2019 900,700 399,700 358,701 40,999 $40,859 $42,173
2020 909,707 403,308 362,288 41,019 $42,692 $43,016
2015 to 2020
- Annual 887,484 394,407 353,438 40,968 $38,362 $40,962
Average

TableA.8t CardiovasculaDisease Expected AvoidedMedical Events Given the Use
of Omega3 Fatty Acids andFolic Acid B6 and B12Detailed Resultsand ForecastAll
Adults Aged 55and Overwith Cardiovascular Diseas&013 2020

Omega3 Fatty Acids

FolicAcid, B6 and B12

Metric - - - -
N et Avoided Deaths N eparatioe
2013 6.677 2.375 4,689
2014 6,744 2,396 4,736
2015 6,811 2418 4,784
2016 6,879 2,439 4,832
2017 6,048 2461 4,880
2018 7,017 2,483 4,929
2019 7,088 2,506 4,978
2020 7,159 2,528 5,028
i?/l?;gezozo Annual 6,984 2473 4,905
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TableA.9t CardiovasculaDisease Total Benefits Given the Use of Omegaratty
Acid Complementary Medicinef)etailed Resultsand ForecastAll Adults Aged 55
and Overwith Cardiovascular Diseas®013 2020

S: Avoided Cost of
Diseaseattributed
Medical Events Requiring

W: Gain in
Productivity from
Avoided Disease

S + W: Total Benefit
(Increase in Social

Metric Hospital Services attributed Events Wealth)

2013 $173,994,016 $355,216,490 $529,210,507
2014 $178,272,879 $365,661,226 $543,934,105
2015 $182,656,968 $376,415,593 $559,072,561
2016 $187,148,870 $387,488,822 $574,637,692
2017 $191,751,237 $398,890,422 $590,641,659
2018 $196,466,786 $410,630,186 $607,096,972
2019 $201,298,300 $422,718,199 $624,016,499
2020 $206,248,630 $435,164,851 $641,413,481

2015: 95% Confidence Interval Uppe
2015: 95% Confidence Interval Lowe
2015 to 2020 Annual Average

$241,596,819
$123,717,117
$194,261,798

$435,627,609
$317,203,576
$405,218,012

$677,415,454
$440,729,667
$599,479,811

TableA.10t CardiovasculabDisease Cost of Complementary Medicine Utilisation
and Net Benefits Given the Use of Ome@a-atty Acid Detailed Resultsand
Forecast All Adults Aged 5%nd Overwith Cardiovascular Diseas®013 2020

(S+w)/C:
Benefit
d: Cost ofCM Cost Ratio
Product Per Expressed
Person Per Year SC: Net in$ ($ gain
at Preventive Benefit B = S+\WAC: Net per $1
Intake Levels, $ (Excludes Benefit (Includes  spent on
Metric Per Person C: Total Cost cEM  Productivity) Productivity) CM)
2013 $98.5 $69,383,450 $104,610,567  $459,827,057 $7.63
2014 $100.5 $69,396,922 $108,875,957  $474,537,183 $7.84
2015 $102.5 $69,410,397 $113,246,571  $489,662,163 $8.05
2016 $104.6 $69,423,875 $117,724,995  $505,213,817 $8.28
2017 $106.6 $69,437,355 $122,313,882  $521,204,304 $8.51
2018 $108.8 $69,450,838 $127,015,948  $537,646,133 $8.74
2019 $110.9 $69,464,324 $131,833,976  $554,552,175 $8.98
2020 $113.2 $69,477,812 $136,770,817  $571,935,669 $9.23
2015: 95%
Confidence Interval $174,025,999  $608,952,287 $9.76
Upper
2015: 95%
Confidence Interval $52,467,143 $370,372,039 $6.35
Lower
2015 to 2020 $69,444,100 $124,817,698  $530,035,710 $8.49

Annual Average
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TableA.11t CardiovasculaDisease Total Benefits Given the Use &olic acid, B6
and B12Complementary MedicinesDetailed Resultsand ForecastAll Adults Aged
55 and Overwith Cardiovascular Diseas®013 2020

S: Avoided Cost of

Diseaseattributed
Medical Events

Requiring Hospital

W: Gain in
Productivity from
Avoided Disease

S + W: Total Benefit
(Increase in Social

Metric Services attributed Events Wealth)

2013 $133,980,841 $59,534,133 $193,514,974
2014 $137,275,699 $61,332,064 $198,607,763
2015 $140,651,585 $63,184,292 $203,835,877
2016 $144,110,490 $65,092,458 $209,202,948
2017 $147,654,457 $67,058,250 $214,712,707
2018 $151,285,577 $69,083,409 $220,368,987
2019 $155,005,994 $71,169,728 $226,175,722
2020 $158,817,903 $73,319,054 $232,136,957
2015: 95%Confidence Interval Upper $215,569,281 $96,839,239 $312,408,520
2015: 95% Confidence Interval Lowe $65,733,889 $29,529,346 $95,263,234
2015 to 2020 Annual Average $149,587,668 $68,151,199 $217,738,866

TableA.12t CardiovasculaDisease Cost of Complementary Medicine Utilisation
and Net Benefits Given the Use &blic acid, B6 and B1Petailed Resultsand
ForecastAll Adults Aged 55nd Overwith Cardiovascular Diseas&013 2020

d: Cost of
cM (S+W)/C:
Product Benefit

Per Person Cost Ratio

Per Year at Expressed

Preventive SC: Net B =S+WC: Net in$($gain

Intake Benefit Benefit per $1

Levels, $ C: Total Cost of (Excludes (Includes spent on
Metric Per Person CM Productivity) Productivity) CM)
2013 $53.9 $41,643,277 $92,337,564 $151,871,697 $4.65
2014 $55.0 $41,651,363 $95,624,336 $156,956,400 $4.77
2015 $56.1 $41,659,451 $98,992,134 $162,176,426 $3.38
2016 $57.2 $41,667,540 $102,442,950 $167,535,408 $5.02
2017 $58.4 $41,675,631 $105,978,826 $173,037,076 $5.15
2018 $59.5 $41,683,723 $109,601,854 $178,685,263 $5.29
2019 $60.7 $41,691,817 $113,314,177 $184,483,905 $5.42
2020 $62.0 $41,699,913 $117,117,990 $190,437,044 $5.57
2015: 95% Confidence $175,499,765 $272,245481  $5.17
Interval Upper
2015: 95% Confidence $22,484,503  $22,396,074  $1.58
Interval Lower
2015 to 2020 Annual $41,679,679  $107,907,988 $176,059,187  $4.57

Average
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Chapterdt Agerelated Macular DegeneratiobDetailed Results

TableA.13t Burden ofAgerelated Macular Degeneration Detailed Statistics and
Forecast All Adults Aged 5%nd Overwith Agerelated Macular Degeneration

2013 2020
I: Median Income
Number of People  Number of Disease per Person per
in Target attributed Hospital Cost per Person Residual Year, $ per
Metric Population, People  Separations, People Experiencing Event Person Year Period
2013 164,612 8,196 $23,882 $37,448
2014 166,258 8,278 $24,954 $38,197
2015 167,921 8,360 $26,073 $38,961
2016 169,600 8,444 $27,244 $39,740
2017 171,296 8,529 $28,466 $40,535
2018 173,009 8,614 $29,744 $41,346
2019 174,739 8,700 $31,079 $42,173
2020 176,486 8,787 $32,474 $43,016
2015 to 2020 172,175 8,572 $29,180 $40,962

Annual Average

TableA.14t1 Agerelated Macular DegenerationExpected Avoidededical Events
Given the Useof Lutein and ZeaxanthinDetailed Resultsand ForecastAll Adults
Aged 55and Overwith Agerelated Macular Degeneration2013 2020

Lutein and Zeaxanthin

Metric
Avoided Hospital Separations

2013 1,047
2014 1,057
2015 1,068
2016 1,079
2017 1,089
2018 1,100
2019 1,111
2020 1,122
2015 to 2020 Annual Average 1,095
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TableA.15t Agerelated Macular Degeneration: Total Benefits Given the Use of
Lutein and Zeaxanthin Complementary Medicind3etailed Resultsand ForecastAll
Adults Aged 5%nd Overwith Age-related Macular Degeneration2013 2020

S: Avoided Cost of

Diseaseattributed W: Gain in
Medical Events Productivity from S + W: Total Benefit

Requiring Hospital Avoided Disease (Increase in Social
Metric Services attributed Events Wealth)
2013 $24,503,067 $23,992,269 $48,495,337
2014 $25,105,647 $24,716,836 $49,822,483
2015 $25,723,045 $25,463,284 $51,186,330
2016 $26,355,627 $26,232,276 $52,587,902
2017 $27,003,765 $27,024,490 $54,028,255
2018 $27,667,841 $27,840,630 $55,508,471
2019 $28,348,249 $28,681,417 $57,029,666
2020 $29,045,390 $29,547,596 $58,592,986
2015: 95% Confidence Interval Uppe $56,866,016 $56,291,762 $113,157,778
2015: 95% Confidence Interval Lowe $740,590 $733,111 $1,473,702
2015 to 2020 Annual Average $27,357,319 $27,464,949 $54,822,268

TableA.161 Agerelated Macular Degeneration: Cost of Complementary Medicine
Utilisation and Net Benefits Given the Use biitein and ZeaxanthiDetailed Results
and ForecastAll Adults Aged 55and Overwith Agerelated Macular Degeneration

2013 2020
d: Cost of
CM (S+W)/C:
Product Benefit
Per Person Cost Ratio
Per Year at Expressed
Preventive SC: Net B =S+WC: Net in$ ($gain
Intake Benefit Benefit per $1
Levels, $ C: Total Cost of (Excludes (Includes spent on
Metric Per Person CM Productivity) Productivity) CM)
2013 $113.9 $18,368,497 $6,134,570 $30,126,840 $2.64
2014 $116.1 $18,372,063 $6,733,583 $31,450,419 $2.71
2015 $118.5 $18,375,631 $7,347,414 $32,810,699 $2.79
2016 $120.8 $18,379,199 $7,976,428 $34,208,703 $2.86
2017 $123.2 $18,382,768 $8,620,997 $35,645,487 $2.94
2018 $125.7 $18,386,337 $9,281,504 $37,122,134 $3.02
2019 $128.2 $18,389,907 $9,958,342 $38,639,759 $3.10
2020 $130.8 $18,393,478 $10,651,912 $40,199,507 $3.19

2015: 95% Confidence
Interval Upper

2015: 95% Confidence
Interval Lower

2015 to 2020 Annual
Average

$42,878,500 $96,754,660 $6.16
-$21,155,125  -$18,484,251 $0.08

$18,384,553 $8,972,766 $36,437,715 $3.02
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Chapters5t Major Depressioetailed Results

TableA.171 Burden ofMajor Depression Detailed Statistics and ForecasAll
Adults Aged 2Gand Overwith Major Depression 2013 2020

Average Annual Lost
Wagesper Person

Experiencinga Transition I: Median Income per
Number of People in from mild to moderate Person per Residual Year
Metric Target Population, People major depression $ per Person Year Period
2013 230,429 $10,391 $49,482
2014 232,733 $10,858 $50,472
2015 235,061 $11,345 $51,481
2016 237,411 $11,854 $52,511
2017 239,785 $12,386 $53,561
2018 242,183 $12,942 $54,632
2019 244,605 $13,523 $55,725
2020 247,051 $14,130 $56,840
2015 to 2020 Annual 241,016 $12,697 $54,125

Average

TableA.18t Major DepressionExpectedSuccessful Transitionfsom Moderate to

aAfR {SOSNRGe 2F al22NJ 5SLINBaairzy DAGSY GKS dzasS 2F {Go
Medicines,Detailed Resultsand ForecastAll Adults Aged 2Gand Overwith

Moderate Major Depression2013 2020

{dd W2KyQa ¢2NI

Metric
Successfulransitions from Moderate to Mild Severity
of Major Depression

2013 39,060
2014 39,451
2015 39,845
2016 40,244
2017 40,646
2018 41,053
2019 41,463
2020 41,878
2015 to 2020 Annual Average 40,855
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TableA.19t Major Depression: Net Benefit an@ost Results Given the Use of St.

W2 Ky Q&

¢ 2 NI

| 2 Y LI Befafey Bebulisind &ofeBaktAlIMgufisa =
Aged 20and Overwith Moderate Major Depression2013 2020

d: Cost of (S+w)/C:
CMProduct Benefit
W: Gain in Per Person Cost Ratio
Productivity Per Year at Expressed
from Avoided Preventive B = S+WAC: Net in$ ($
Disease Intake Benefit gain per
attributed Levels, $ Per C: Total Cost (Includes $1 spent
Metric Events Person of CM Productivity) on CM)
2013 $265,548,043 $181.6 $40,042,879  $225,505,165  $6.63
2014 $280,240,756 $185.2 $40,050,654  $240,190,102 $7.00
2015 $295,746,413 $188.9 $40,058,431  $255,687,982 $7.38
2016 $312,109,995 $192.7 $40,066,209  $272,043,786  $7.79
2017 $329,378,969 $196.6 $40,073,989  $289,304,980  $8.22
2018 $347,603,433 $200.5 $40,081,770  $307,521,662 $8.67
2019 $366,836,251 $204.5 $40,089,553  $326,746,698 $9.15
2020 $387,133,217 $208.6 $40,097,338  $347,035,880  $9.65
2015: 95% Confidence 375 158 349 $336,504,313  $9.36
Interval Upper
2015: 95¥Confidence 4147 930,117 $125,562,105  $4.19
Interval Lower
2015 to 2020 Annual ¢339 801 380 $40,077,882  $299,723,498  $8.05

Average
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products
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