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Why familial hypercholesterolemia? G2

FH is an inherited condition
Heterozygous FH (HeFH)
Homozygous FH

FH cause of premature CHD

XXX A X

Global issue:

a baby is born with FH every minute

2. Wiegman et. Al. European Heart Journal 4
(2015).36.2425-2437



Why familial hypercholesterolemia? 2 Uiy

‘JI;: Prevalence higher than previously thought B
Entire World: WHO region 13.7 vs. 343

Atrican region [ 17 v 43

Region of the Americas - [N 19 vs. 48

* HeFH is present in 1 per 200-250 Sout EatAsareion - % w90
european region [ 18 vs. 45

Eastern Mediterranean region - [N 12 w30

* Of whom 20-25% are children and adolescents TR Ma—— R
Income group 16 vs. 40

Low income - [N 50 vs. 125

Lower micdle incoms MY o . 123
Upper miadie income - I 22 v 55
tigh ncome - [N

0 5 10 15
Individuals with familial hypercholesterolaemia, in millions

2. Wiegman et. Al. European Heart Journal
(2015).36.2425-2437
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9 Two aspects:
* identification / diagnosis

* management and primary

prevention of CVD
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Current state of knowledge

Contents lists available at ScienceDirect

CARDIOLOGY

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Review

A systematic review of econor
familial hypercholesterolemia "

testing of relative index cases is
Zanfina Ademi **, Gerald F. Watts ®, A

2 Melbourne EpiCentre, Department of Medicine (RMH), Universi

cost-effective in most settings

Ann Ig 2017; 29: 464480 doi:10.7416/2i.2017.2178

The Cost-effectiveness of Genetic Screening for Familial

Hypercholesterolemia: a Systematic Review letic testing 1s @Cmssmrk

implementation
;-E?ITE:’ E. Pitini!, E. D" Andrea', A. Massimi!, C. De Vito!, C. Marzuillo!, ypercholesterolemia

- Watts, DSc, PhD, DM, FRCP, FRACP,
Jing Pang, PhD, Eric J. G. Sijbrands, MD, PhD,
Frank M. van Bockxmeer, PhD, MHGSA, FFSc (RCPA), FAHA,
Peter O'Leary, BSc, PhD, MAACB, ARCPA, FFSc (RCPA), Elizabeth Geelhoed, PhD,
Danny Liew, MBBS, FRACP, PhD



Why CEA of HeFH in children? Wi &

* Contemporary evidence

:;Iq: Importance of early intervention

:*:,' Rationale

“lower LDL-C depends on the assumption that risk in later life is determined by

lifetime exposure of elevated LDL-C, rather than their LDL-C at one point”

“}I’\’ Balance between benefits vs. risk of treatment

2. Wiegman et. Al. European Heart Journal (2015).36.2425-2437
3. Norman et al. Current opinion Lipidology 2016,. 27:563-569
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';k This research study explores the cost-effectiveness of early

Intervention in children with FH.

'}Ig Does early intervention (at age 10) represent a cost-effective

Intervention relative to usual care?



Model Structure L~ B

1.Screening 2.Decision tree 3.Markov model

Intervention (at age C

10) with statins

Alive without CHD

Non-fatal CHD
\

Alive with CHD

Dead (fatal CHD
or other causes)

Usual Care

10
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PICOT

% Population, children aged 10 years with HeFH

@ Intervention, Statins

Comparator, usual care

@ Outcomes
Time horizon

11
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Model Assumption 1 (statin efficacy)
Variables Braamskamp et al.
2015
LDL-C-before 6.13
LDL-C after 3.85

12
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Methods

Model Assumption 2 (untreated cohort)

The NEW ENGLAND JOURNAL of MEDICINE

| -}k For Dutch cohort, grandparents who do not
receive statins was utilised

ORIGINAL ARTICLE

20-Year Follow-up of Statins in Children
with Familial Hypercholesterolemia ';k' The risk of a first event is assumed to be a

e o function of age and cumulative LDL-C.

A Freedom from Cardiovascular Events
100 Children with FH
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Children with FH 214 213 213 206 134 44 1
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Model Assumption 3 (effect of reduced lifetime LDL-C)

* . . . Lower LDL-C  Meta-Analysis g::?rl:j OR (95% CI) p (difference)
If your lifetime LDL-C is
1.0 mmoliL Genetic Studies 312,321 —— 0.46 (0.41-0.51) B.4x10-?

at one point lower than in GoTiow ST we = o8 074078
the untreated arm, then el calli. - owasom  sor
your risk of first CVD event

0.25 mmol/L Genetic Studies 32,321 = 0.82 (0.80-0.85) 8.4x10-"
IS reduced by 55% eSS & S| seesag
0.125 mmol/L Genetic Studies 32,321 = 0.91 (0.89-0.92) 8.4x10-19
(4.8 mgidl) Statin Trials 169,138 =2 0.96 (0.96-0.97)
1 | | 1 1 1
0.40 0.50 0.60 0.70 0.80 0.90 1.0

m Comparative CHD Risk Reduction of Earlier and Later LDL-C Lowering

Boxes represent the summary point estimate of the OR for the association between each unit lower LDL-C and the risk of CHD, for both meta-analyses combining data

Fe rence et al 2 O 1 2 from Mendelian randomization studies adjusted per unit lower LDL-C and meta-analyses of statin trials adjusted per unit lower LDL-C. Bars represent 95% Cl. See Online
. Appendix for details. Abbreviations as in Figures 1 and 2

14



MONASH
@& University

Methods

Model Assumption 4 (CHD to all cause death, Simon Broome)

CHD to all cause death

3.50%

3.00%
(1] .. y - 0.001160'047X

R?=0.9992
2.50%

2.00%
1.50%
1.00%

0.50%

0.00%
10 20 30 40 50 60 70 80 90 100
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Model Assumption 5 (statin perseverance and natural identification)

jk’ People identified with HeFH will continue on statins for life

— Attrition was modelled at 18.0%.
?IC Patients not treated at a young age may begin at an older age
* 51% of Usual-care patients start treatment at 25 years old

jk’ Once you have an event you will be on statins 16
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Costs

Annual Costs Dutch data

First year cost of GP specialist visit, counselling nurse € 861

Average follow up year costs € 364
Yearly visit (80%) € 450

Patient on target with treatment follow-up by GP (20%) € 20

Cost of non-fatal Ml (includes proportion of patients with PTCA
€ 15,197
and stent) plus bypass surgery

Cost of CHD management € 683

Follow up costs once with CHD including acute admission € 288

Yearly costs statins Rosuvastatin and Pravastatin €121.50

Next generation sequencing (23%) €1,190
Cost to detect one child through Cascade screening (77%) € 831

Weighted costs of screening (including cascade and next £914

generation sequencing)

Cost of dying in hospital €2000 17



Cohort of 1000 people

Results: Markov trace
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Early intervention (10 years of age)
= Alive without

CHD
== A\|ive with CHD
== Dead
0 20 40 60 80 100 120

Age
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Results: Base Case
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Outputs Undiscounted Discounted
Cost items € Screened and genetically Screened and genetically
confirmed, followed by | Not screened confirmed, followed by Not screened
statin treatment* of (usual care) statin treatment* of (usual care)
affected individuals affected individuals
Screening costs
1,774,844 1,774,844
Statin use (primary € 8785322 | € 5,966,657 € 3,760,611 € 2,139,311
prevention and monitoring)
Cost of events € 6,112,264 € 5,825,938 € 1,721,131 € 2,007,168
Chronic costs of management € 10,000,480 € 10,848,326 € 1,404,796 € 1,715,525
Total costs € 26,672,910 € 22,640,921 € 8,661,382 € 5,862,005
Benefits
Expected life years 33,886 31,599 21,003.77 19,825
Expected QALYs 28085 25,851.35 18,231.27 17,029.15
Difference in QALY gained per person 2.22
Difference in LYG per person 2.18
Difference in total costs per person € 5,172
ICER (cost per QALY) € 2,330
ICER (cost per LYG) € 2,372

19
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Results: Cost-effectiveness analysis Unvorshy

Increased cost
Net effect and cost per

A
€10000 person
€5172| === - - ICER=€2330

p Increased effect

Decreased effeet

QALYs

Decreased cost

20



Results: Probabilistic Sensitivity Analysis
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Results: Scenario analysis

Increased cost

A
€10000

€5703----

FP4qd MONASH
University

Net effect and cost per
person

ICER=€5,452

p Increased effect

Decreased effeet

Decreased cost

QALYs

22



Results: Scenario analysis

Increased cost

A
€10000

€4,966- - - -

FP4qd MONASH
University

Net effect and cost per
person

ICER=€1,862

p Increased effect

Decreased effeet

Decreased cost

QALYs

23



Conclusions ARy

w

Pas

X %

cascade screening of children followed by statin treatment of
affected individuals with heterozygous FH at an age of ten
years is a highly cost-effective means of delaying and
preventing CHD.

our findings and conclusion are conditional on the assumptions
iInherent in our health economic model.

only healthcare perspective, due to limited data available

lastly, our results are important as atherosclerosis in FH starts
at birth, and childhood is an important period for screening and
prevention.

24
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Thank you!
Email: zanfina.ademi@monash.edu
Twitter: @ZANFINA
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