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Hypertension is a major public health concern

Number of
972 million people with HTN
worldwide in 20001 B

Increase in the
number of adults with
HTN globally by 20251

Percent of all global
healthcare spending
attributable to high
blood pressure?

Annual worldwide cost of

$370 billion hypertension?

Kearney PM, et al. Lancet. 2005;. Gaziano TA, et al. J Hypertens 2009; 27(7): 1472-1477.




EU Prevalence of Hypertension
~81 Million Adults have elevated Blood Pressure

81M  ,
Patients with HTN - £)
Diagnosed HTN |

Treated HTN EU Patients with HTN 81.0M

% Diagnosed HTN 78%
/_\ Treated HTN 68%
-

. ® Resistant HTN 9% - $7.2M

Lloyd-Jones D: Circulation 2010;121:e46 — e215
Persell SD: Hypertension 2011;57:1076-1080

HTN=Hypertension



Incidence Rates Of Acute MI:
US vs EU vs Greece
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O’Gara PT et al. Circulation 2013;127:362-e425 ESC Textbook of Cardiovascular Medicine 2009




When your blood pressure is high:

N / 1 g : HAVE
You are 4x more likely ! \ H l G H

to die from a stroke e
of people of people who  of people with B I_O 0 D

g - who have a have a first  chronic heart
You_are 3x more likely . first heart stroke... failure. .. : PRESSURE
to die from heart disease ' ;

A: Systolic blood pressure B: Diastolic blood pressure CDC U S 20 14

Age at risk:

8089
years

=]
Years

G059
years

/’/ E0ES
© years

4049

years

l l l
140 160 100

IHD mortality

(floating absolute risk and 95% CI)
IHD martality

{floating absolute risk and 95% CI)

Usual systolic blood Usual diastolic blood

pressure (mm Hg) pressure (mm Hg) Lewington et al. Lancet 2002.




The most important modifiable RF

CHD, stroke, HF, CKD

< BLOOD PRESSURE CONTROL »

Reducing average population systolic blood pressure by

only 12-13 mmHg could reduce:

37%

21 0/0 250/0
| | ‘ 13%
4 M ONLY ABOUT HALF
! of people with high blood pressure
have their condition under control ] ,
Stroke Coronary Deaths from Deaths from
heart cardiovascular  all causes

disease disease

WHO estimates:
» 80% of CVD and t2DM, and
> 40% of cancer

could be avoided if major risk factors were eliminated.

CDC US 2014
WHO Strategy for Chronic Disease (WHO, 2008).
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Health care costs increase more than GDP

1992
— WAGES — REAL GDP — HC Spend
g 011; OECD Health Data 2011, * data unti 2008

Source: IMS Health All Rights Reserved
[}




OECD, Health Data 2009
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Projected direct costs of CVD by t
cost (2010 S in billions)

N
o
o

N
o
o

Total Dollars (in billions)
8
o

T T T T

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

T

2012 2013 2014 2015

—+-Home Health -m-Hospital -#-Nursing Home -—<Physician -+-Medications
Heart Disease and Stroke Statistics — 2014 Update




Kootog olaxeipion

AMEZO KOzTOz

Kootoc voonAesiac

KOoTOCg £MOKEWNC OTa

eTelyovia

laTPIKEG ETTIOKEWELG

Epyactnplakeg

eEETAOELC

. KOOTOC (papHakKeUTIKNG
aywyng

EMMEZO KOxTOz

. AnwAsla plodwy

epyalopevou (HLobog
Ueiov Moco mou €AaBe amo
AcPAALOTIKN/ €pyodOTn)
ATTWAEL
TAPAYWYIKOTNTAC
£pyo00Tn (H1o00¢
epyalOpEVoU)

. ATTwAsla

TAPAYWYLKOTNTAC
(PPOVTLOTN




Katnyopleg KOGTOUG

NoonAgieg >50% ‘Eypeco kKootog >50%

Inpatient care Ap €00 K(’)CTOQ
54%

~ KOOTOG
evnolpotnTag

Primary care

10% i KOOTOG
Medications

28% L utpatient care 6% voon péTnTC[g

Accident and
£ 2% 1
mergency m Avemionpo

KOOTOG




Health Care Costs of CVD ii

Cost Category Cost

(millions euros)
Primary Care 108.2
Outpatient Care 241.1
A&E 48.1
Inpatient Care 824.2
Medications 1,578.0 (56%)
Total Healthcare Costs 2,800.0
Cost per Capita 249 euros
% of Total Healthcare Expenditure 11%

European Heart Network — European Society of Cardiology Stats (2012)




Non-Health Care Costs C
(2009)

Cost Category Cost

(millions euros)

Production losses due to mortality 885.6
Production losses due to morbidity 149.4

Informal Care 564.7

Total Non-Health Care Cost 1,599.7

European Heart Network - European Society of Cardiology Stats (2012)




Place of economic evaluation in the
wider ‘evaluation cycle’

assessment

program
planning

program
implementation

Economic
Evaluation

process
evaluation

outcome
evaluation

impact
evaluation

evaluability
assessment




ACC/AHA Practice Guideline

Ilethodology in

Proposed Integration of Level of Value Into Clinical

Guideline recommendations*

Level of value ICER ($/QALY)

High < 50,000
Intermediate 50,000 - 150,000

Low > 150,000

Uncertain Insufficient data, conflicting studies

Anderson et al. Circulation 2014




WHO-CHOICE methoc
effectiveness thresholds and s

Greece (ICER
Category ICER Thresholds
€/QALY)

Highly cost-

. < GDP per capita < 16,303
effective

, 1 - 3 times GDP
Cost-effective , 16,303 - 48,909
per capita

Not cost- > 3 times GDP

. , > 48,909
effective per capita

GDP per capita in Greece (2013) = € 16,303
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[poAnwn (lifestyle changes)

e AlOKOTIN KATVIioPATOC - Dominant or Very CE

e AAATl - Dominant or Very CE or CE

e AAKOOA - Dominant or Very CE or CE

e Quolkn dpaoctnplotnta - Dominant or Very CE or CE
e AnwAsla Bapoug - mixed

¢ Meocoyelakn olatpown - mixed

ACE-Prevention Team (2010). Assessing Cost-Effectiveness in Prevention.
WHO - OECD 2013. Promoting health, preventing disease: is there an economic case?
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AJH 2005; 18:1233-1240

An Economic Evaluation of the 2003 European
Society of Hypertension-European Society of
Cardiology Guidelines for the Management

of Mild-to-Moderate Hypertension in Greece

Panagiotis C. Stafilas, Panteleimon A. Sarafidis,
Anastasios N. Lasaridis, Vassilios H. Aletras, and Dimitris A. Niakas

&
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MovTtéAo Markov

Puo All
VRRRONEIS <] Pvbpion 1 ehatrwon

me All
PoOpion 1 ehdrrmon H“%EVéPYmﬁG 2 Il’]m
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@ M : peyahog koxhog Markov (évapén — adioyi
BepumevTicod oyMpatog)
M1 : kpoc koxhog Markov Swdpreiag 4 unvav
Aphrodutivn (emokéyerg povtivag Kabe 4 pnveg)
All : Apmpuaxn wieon
Evaiampiin AAII : MetaBoln g apmplakig mieong
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2Ta@UAAGG kal ouv. Aptnplakr Ytréptaon 2005




CEA: AvemmAEKTN NMA-PETPIA

#E0rug Cost DOClinical Visits B Laboratory Tests BTOTAL COST

Diuretic was the most cost-effective agent

Chiorthalidone Propranolol  Amiodipine

ml -
The only two variables that changed the
I I relationship between diuretics and other
treatment strategies were:
i:::: orug afficacy | Side-effects a n d

Modified Clinical Input Parameters

240000 mChlorhalidone B Propranciol EAmiodipine QO Enalsprd DLounnn

210000

>
i
g
g
:
3

180000
150000
120000

Stafilas PC et al. Am J Hypertens 2005

Drug Daily dosages Monitoring Charges of
acquisition cost schedule monitoring

Modified Economic Input Parameters
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<,
Original Paper

A Cost-Effectiveness Analysis of
Angiotensin-Converting Enzyme Inhibitors
and Angiotensin Receptor Blockers in
Diabetic Nephropathy

Panagiotis C. Stafylas, MD, MSc; Pantelis A. Sarafidis, MD, MSc, PhD; Dimitrios M. Grekas, MD, PhD;
Anastasios N. Lasaridis, MD, PhD

Stafylas et al. J Clin Hypertens 2007

Cost-effectiveness of losartan in diabetic
nephropathy: a Greek perspective

Panagiotis C. Stafylas!, Pantelis A. Sarafidis!?, ! First Department of Medicine, AHEPA University Hospital,

Anastasios N. Lasaridis!, Ekaterini Tsakni3, Aristotle University, Thessaloniki - Greece
Dimitrios A. Niakas?*, Nikolaos V. Dombros!, 2 Hypertension/Clinical Research Center, Rush University

Dimitrios M. Grekas', George L. Bakris? Medical Center, Chicago, lllincis - USA
2 Organ Transplantation Unit, Hippokration Hospital,

Aristotle University, Thessaloniki - Greece
4 Faculty of Social Sciences, Hellenic Open University,
Patra - Greece

Stafylas et al. J Nephrol 2007




H emidpaon tng Tpomomoinong KAIVIKWY Kdl OIKOVOUIKWY
TMAPAUETPWY OTIC OIKOVOUIEG TTOU EMITUYXAVOVTAl
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Stafylas et al. J Nephrol 2007



OIKOVOUIEG TTOU EMITUYXAVOVTAl Yid Td
ao@aAloTIKA JaAc TAPEla

3,5 ypovia

olapken empimong

Stafylas et al. ESH 2006,
Stafylas et al. J Clin Hypertens 2007.
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Avtikataotaon

HE (pONVOoTEPA «1000UVAL

AmoteAeopatikotntd

0

1.




Avtikataotaon (papuAKwY

* H avrikataoctacn Qapuakwy 6a Pmopouce va TEPLOPICEL TIG GUVO
AaTaveg Uyeiag av To moco 1ou Ba e€olkovopouvtav ntav JEyaAu
amo TO KOOTOG TV UYEIOVOHUIKWY TTOPWYV TTOU AdTTAITouvVTal yid Tnv
avtikataotaon:

1. KAWIKN €TIOKEWPN AVTIKATAOTAONG - CUUBOUAEG,
TitAomoinon doong,

NapakoAouBnon amoteAeopatikotntag & acPaielag (KAvika &
EPyaotTnplaka),

AVTIHETWTIION TBAVWY TTAPEVEPYELWV/ ETIITTAOKWY
KOOTOC amo PELWWHEVN CUPHOPQPWON PE aywyn,
Switchback / re-switching,

‘Eppeco kootog




ANTIKATAZTAZH
OAPMAKQN

MNapevepyeleg [ ETIIMAOKEG AttoppuBuLon All, Atmidiwy K.a

MEIQZH ZXYMMOPOQZHX
(COMPLIANCE / PERSISTENCE)

AYZHZH KATANAAQSZHZ
YFEIONOMIKQN MOPQN T CVevents

KO2TOx




Implementing switch:

additional clinic visits and laboratory

Resource

Clinic visits

Average direct cost
1.24 x US$52.33

Pricing year
(1989)

Ref.
Lindgren 1991

Laboratory tests

Prescription filling

Enalapril = Lisinopril

Between classes

2 X €7.05 2004 Stafilas 2005
£3.70 2005 Usher-Smith 2007
US$4.55 (1989) Lindgren 1991
US$0.00 (1989/1990)  McDonough 1992
€39.12 2004 Stafilas 2005
US$0.23 (1989) Lindgren 1991
Lindgren 1991
US $66.33 1989 Lindgren 1991
€ 46.17 2004 Stafilas 2005




Avtikataotaon ARBs amo ¢p6nvort
ARBs

e Retrospective analysis in a US managed health care plan

e 57,519 patients (4,941 switched, 8.6%)

The ARB-switch cohort had significantly:

Thayer & Dastani. J Manag Care Pharm 2009




OIKOVOUIKEG EMMTWOELC ATIO TNV £QAPHOYN MPOTIHWHEVNG
Aiotacg papuakwy (Preferred Drug Lists, PDL)

e PDL on Medicaid budget

e Compared PDL group with non-PDL group
e PDL group: restricted ARB, ACEIl and CCB drug classes.

Increase of Average cost
Visittype  Visits (%)  |ncrease ($)
Inpatient 37-42 162-185 37-42
Outpatient 35-41 20 61

Physician 66-78 37 151

LG 219242

PDL, preferred drug list Murawski & Abdelgawad. Am J Manag Care 2005




Avtikataotaon CCBs
Yid N 1[aTtplKoug AOYOUG

| Kbéotoc ayopag TN

-

Gustin et al. Am J Hypertens 1996,
Zotto et al. J Air Force Pharmacy 1997,
Oatis & Stowers. Formulary 2000,
Hilleman et al. J Hum Hypertens 2001,
Smith et al. Pharm Ther 20024
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ApPIOUOGC AVTIUTTEPTACIKWL
avTioTOIXEG TIMEG 2ATl o€ peya

Studies in non-CKD patients
HOT (138 mmHQ)

UKPDS (144 mmHQ)

ALLHAT (138 mmHg)

INVEST (136 mmHg)

Studies in patients with CKD
MDRD (132 mmHg)

ABCD (132 mmHg)

AASK (128 mmHQ)

IDNT (138 mmHQg)

RENAAL (141 mmHg)

1 2 3
Sarafidis P & Bakris G, J Clin Hypertens 2008 Number of BP medications




TpurAol Zuvduaocpol otnv YmEptaon

B ORIZAL PLUS 5/20/12.5
B EXFORGE HCT 5/160/12.5

B EXFORGE HCT 10/160/12.5 : BORIZAL PLUS 5/40/12.5
W EXFORGE HCT 5/160/25 1 ORIZAL PLUS 10/40/12.5

= EXFORGE HCT 10/160/25 8 ORZAL PLUS 5/40/75
= EXFORGE HCT 10/320/25
B ORIZAL PLUS 10/40/25

*IMS Units data December 2014
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Cost-utility analysis of a single-pil
antihypertensive therapy (V/A/H) in p
with moderate to severe hypertensic

- Highly cost-effective

Stafylas et al. ESH 2014




Single-pill triple combination therapy with valsartan reduce

DBP more than the olmesartan combination therapy

Clinical Measurements Ambulatory Measurements

V/A/H O/A/H V/A/H O/AH
SBP DBP SBP DBP SBP DBP SBP DBP

£
= -5 -
S
©
>
3
iz -15 -
-
200
a2 T
=
o
= -25 -
ke’
m
[
[0y]
(O]
= -35
6,7 Intent-to-Treat population (N=149;
-40,3 receiving valsarta n=74; receiving
-45 oimesartann=75y

Fogari et al, 2012



The triple combination with va
cost-effective compared to the ol
combination

Primary Outcome Secondary Outcome
V/A/H vs O/A/H (€/QALY) V/A/H vs O/A/H (€/LY)

7,877.69 5,954.13

otal population 6,845.38 5,468.69

The ICER of V/A/H versus O/A/H was far lower than the Greek GDP used as a threshold (16,303€),
revealing the cost-effectiveness of the valsartan triple combination.

Stafylas et al. ISPOR 2014
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Switch from fixed-dose (FDC) to f
combination (FC) antihypertensive the

FC
n=7,225

Percent with hypertension-related 3.11%
inpatient service

Percent with hypertension-related 1.72%
emergency department visit

Percent with hypertension-related
office visit

Hypertension-related expenditures
for services

65.81%

$657.18
($4,976.36)1
$1,423.99
($5,040.68)

Hypertension-related expenditures
for services and prescriptions

FDC
n=17224

2.45%
0.82%
59.39%
$468.94
($4,013.98)

$1,138.91
($4,062.68)

| Persistence (-43.4%)
| Compliance (-22.5%)
T Noonieieg (+21.3%)

el | ALAloL TOpoL VYELOG
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H emmidpaon Tou KOOTOUGC TN ANWN PapuC

Therapeutic Class 'OTav dinAacialeTal
Antihistamines r] O'UlJlJETOXf!] TV
NSAIDs aoBevV 0TO KOGTOC
Artidiabetics TV (P q le (']K(l)V,

Antiasthmatics £ )\CI'I"I'd)VETCI I n )\I"] L|J ﬂ

Antiulcerants ana p a in]T WV

(PApUAKWV yia Xpovia
voonuaTa kaTta 25-
45%

Antihvperlipldemics

Antihypertansives

Artidepressants
0 5 10 15 20 25 30 35 40 45

Feduction in Days Supplied When
Co-paymerts Double, %




Adherence to Medication According to
Frequency of Doses.

3
g
:
£
g
o
8
&

Tvice Three times Four times
aday a day aday

Medication Schedule

Osterberg L, Blaschke T. N Engl J Med 2005;353:487-497. ) ™ NEW ENGLAND
5 JOURNAL of MEDICINE




Stratified meta-analysis of adherence of Single-Pill vs
Free-Equivalent Combination Therapies for Hypertension

Study or Single Pl Free Equivalent

Subgroup Mean SD N Mean

Mean Difference
§D__N_Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

3,31 Nalve patients

Brixner 2008 642 5867 1628 576 3021 561 142%
Jackson 2008 731 342 619 605 3542 65 103%
Subtotal (95% Cl) 247 626 24.5%
Heterogeneity: Tau® = 5.47; Chit = 144, df= 1 (P=0.23); F = 30%

Test for overall effect: Z= 3.11 (P=0.002)

3.3.2 Experienced patients

Dickson 2008 566 3542 33%3 481 B4 3
Dickson-eidedy 2008 634 204 2336 49 24 3368
Gerbino 2007 879 3542 2839 692 3542 3367
Hess 2008 769 3542 724 M4 B2 725
Taylor 2003 808 3542 27154 738 342 218
Subtotal (95% CI) 18516 17651
Heterogeneily: Tau® = 41.31; Chit = 236,93, df = 4 (P<0.00001); F = 98%
Test for overal effect 2 = 5.05 (P < 0.00001)

Total (35% CI) 20763 18217 100.0%
Heterogeneity: Tau® = 42.94; Chit = 264,57, df = 6 (P < 0.00001); I* = 98%

Test for overall effect: Z=5.17 (P < 0,00001)

Test for subgroup differences; Chi” = 26,20, df = 1(P<0.00001), F = 96.2%

The Journal of Clinical Hypertension
Volume 13, Issue 12, pages 898-909

6.60 [2.81, 10.39)
1260 (3.55, 21.65)
8.13 [3.00, 13.26)

1050 (7,64, 13.36)
1440 1297, 15.80)
1870 16.93, 2047)
250 (2134, 2366)

700 (5.6, 884)
14,86 (897, 2036)

13.31[8.26, 18.35)

2 40 0 0 2
Favors free equivalents  Favors single pill



http://onlinelibrary.wiley.com/doi/10.1111/jch.2011.13.issue-12/issuetoc

Meta-analysis of anual health care costs (2009 USS):
Single-Pill vs Free-Equivalent Combination Therapies for HTN

Study or Single Pl Free Equivalent Mean Difference Mean Difference
Subgroup  MeanCosts SD N MeanCosts SD N Weight IV, Random, 95% CI IV, Randofn, 95% CI

1.1.1 Total costs

Brixner 2008 3440 BOT0 7901 3% 9214 S50 130%  -480.00 H2TI04, 20504)

Dickson 2008 4750 11016 363 8802 20593 713 76%  -4051.00(S608.54, 200346) et

Dickson-oldery 2008 4181 9782 2336 6886 16112 3068 138% -2705.00 (307838, -2031.62) —
Malesker 2010 5495 876 100 7084 915 100 165% -1580.00(-1837.27, -1340.03) -
Sublotal (95% CI) 13790 4740 509% -2039.37 -3047.84, -1030.90] S
Heterogenely: Tau’ = 670104.21; Chi = 27,18, df = 3 (P < 0,00001); F = 89%

Test for overall effect: 2= 3.96 (P < 0.0001)

1.1.2 Hypertension- or cardiovascular-related costs

Barron 2008 1361 4737 4530 2100 6638 1095 739.00 [-1165.72, -322.28]
Hess 2008 1075 4192 724 1469 5200 725 -294.00 [-448.04, -139.96]
Taylor 2003 918 2148 214 2023 4733 2078 -1105.00 (-1292.97, -917.03]

-
*
o
Subtotal (35% CI) 14508 11298 709.90 (-1302.47,417.62) @
Heterogenety: Tau’= 254852.59; Chit= 43,07, df = 2 (P < 0.00001); I'= 96%
Test for overall effect: 2 = 2.35 (P=0.02)

Total (95% C1) 2298 16038 100.0% 135701 [-1935.49, -778.53] &
Heterogenely: Tau?= 512373.32: Chit= 137,62, df = 6 (P < 0.00001); P= 96% OO (R P
Testfor overal effect: 2= .60 (P< 0.00001)

Favors single pill  Favors free equivalents

The Journal of Clinical Hypertension
Volume 13, Issue 12, pages 898-909



http://onlinelibrary.wiley.com/doi/10.1111/jch.2011.13.issue-12/issuetoc

OIKOVOUIKEG EMIMTWOELG ATIO TN HN-CUHHC

Muszbek et al. 2008
Review, 23 studies (10 HTN, 7 DM)

“Increased
compliance/persistence leads
to increased drug costs,
but these are offset by
reduced non-drug costs,
leading to overall cost
savings”.

-~
-‘19'
B
o
=
c
(=3
g
%

Disease-related costs ($)

0
100-80 79-60 59-40  39-20 19-1

Decreasing level of compliance (%) Muszbek et al. Int J Clin Pract 2008
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NICE CG34 - Costing repc

Recommendations with significant Annual cost
resource impact (€ millions)

Current cost of pharmacological intervention 409.8

Proposed cost of pharmacological intervention 468.2
Change + 58.4

Estimated potential savings arising from
reduced :

Strokes
CHD

Estimated net savings

NICE (UK), 2006



O €Aeyxoc tn¢ All 6a pmopouce
£EO0IKOVOUNOCEL HEXPL KAl 83 EK. EUPW
otnv EAAada

All hypertensives
SBP 164 mmHg

Cardiovascular
episodes

Strokes

MI

Cardiovascular deaths
Total

Avoided
episodes

37163
156 006
133281

All optimal SBP
- 83 ¢K.
con;]r%lH? 40 £UP/£TOC

Health expenditure
decrease (€)

119334821.7
397129 180.7
313663094.3
830 127096.7

Athanasakis L., et al. Clin Exp Hypertens 2014
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JUpTEpAopatda

H AY au€avel tnv emintwon Twv KapOlayyElakwy Kal VEPP
VOONHATWY KAl EMBAPUVEL CNUAVTIKA TA ACPAAICTIKA TAWELC
TO00 HE TN PAPHAKEUTIKN TNG AVIIHETWIIION 000 Kal PE TIC
ETTAOKEC TNC.

To KOOTOC ayopdc TwWV pAPHAKWY ATTOTEAEL £vA PIKPO HOVO

TTOCOOTO TOU GUVOAIKOU KOOTOUC Beparmeiag tng vooou.

H avtipetwmion tng AY Pe Tov KaAUTEPO OEIKTN KOOTOUC/
OPEAOUC ETITUYXAVETAL HE TNV UIOBETNON CTPATNYIKWY
TPOANWYNG TNG AY Kal TWV EMITAOKWY TNG, KAl HE TNV EUPUTEPN
duvatn £@ApHOYN TWV KATEUBUVTNPLWY 00NYLWY.

[evoonpa (generics)

‘Etolpotl ouvluaopol (amoTEAECHATIKOTNTA, CUPHOP®WON,
KOOTOC)




2aC EUXAPLOTW




