“KapdiopeTaBoAikn laTpikn”

Ayyelwaka EykedpaAika Emercodia:
EmuénpioAoyika dedopéva ko
KOWWVLKO-OLKOVOULKEG GUVETTELEC

Beppoc K., MaBoAoyocg, MD, PhD, FESO
Stroke Medicine

. . Hellenic
( Hellenic Cardiovascular S Stroke
Organization



Disclosures

Honoraria and speaker fees from

BAYER, SANOFI, PFIZER, BOEHRINGER-INGELHEIM, AMGEN, ELPEN

not related to this lecture



O&epatoloyia

Elcaywyn

ErubnpuioAoyika dedopeva

* AleBvn dedopeva
e EANOOQ

KowwVvIKO-OLKOVOULKEC GUVETTELEC

* AleBvn dedopeva
e EANOOQ

JUMTTEPAOHATOL




Oplopoc MNMaykdéopiou Opyaviopou Yyeiag

AyyelokO EykepaAikO ETTeicddio opiletal KAOe
0CEiag Evapeng €OTIAKN N YEVIKEUMEVN dlaTapaxn
TNC EYKEQPOAAIKNG AciToupyiag TOU  OIQPKEI
TEQPIOCOTEPO aATTO 24 WPEC KAl  OQEiAeTal
QTTOKAEIOTIKA O€ ayyeElaka aiTia.

WHO Task Force on Stroke and Other Cerebrovascular Diseases, 1989



3 Major Stroke Subtypes
First classification

Ischemic stroke Intracerebral Subarachnoid
hemorrhage hemorrhage
N 4
10-15% @ 5%
Clot occluding Bleeding Bleeding
artery into brain around brain

CT / MRI are necessary



Meilovec Katnyopiec EykedaAikwv

EvéoeykepaAikn YrapayxvoeLdn¢
Alpoppayia Alpoppayia

loxolLuko

Apxeio: The Athens Stroke Registry




Katataén EykedpaAikwv Emelcodiwv
(Ischemic based on etiology-TOAST criteria)

~ Kevotormuwdeg ¢ ,
ABNPOGKANPWTLKO KapdloeuBoAko (lacunes) PUTTTOYEVEG
12-37%

15-30% 18-33% 17-25%

loxapLKa
80%

2TavIoTEPQ
LOXOLLJLLKAL
5-10%




Mapayovtec KivdUvou

Modifiable risk factors
Hypertension

Cardiac disease
Diabetes
prerlipidaemia
Cigarette smoking
Alcohol consumption
lllicit drug use

Lifestyle factors: obesity, lack of physical
activity and poor diet

Oral contraceptive
Migraine

Atrial fibrillation

Transient ischaemic attack

Non-modifiable risk factors
Age

Gender

Race

Ethnicity

Family history of stroke
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Top 10 global causes of deaths, 2016

Deaths (millions)

Ischaemic heart disease

Stroke

Chronic obstructive pulmonary disease
Lower respiratory infections

Alzheimer disease and other dementias

Cause Group

Trachea, bronchus, lung cancers
- Communicable, matemal, neonatal

Diabetes mellitus and nutritional conditions

Road injury B Noncommunicable diseases

- Injuries

Diarrhoeal diseases

Tuberculosis

Source: Global Health Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva, World Heslth Organization; 2018.



Ta eykepaAika to 2019 mayKoGUiwG
(ouoyxetion pe to 1990)

12,200,000 nepMTWOELC EYKEPAAKWV ETNOLWC
— 1990-2019 | 70%

101,000,000 ntaoxouv amno eyKePaALKO
— 1990-2019 | 85%

6,550,000 Bavatot ano eykepaALko
— 1990-2019 143%

2" autia attia Oavatwv (11.6%)
3" awtia cuvduvaopou Bavatwyv & avannpiog (5.7%)
1990-20219 ot dtopa <70 stwv | 20-22%

Lancet Neurol 2021; 20: 795-820



European Society of Cardiology (members):

Cardiovascular Disease Statistics 2019 (deaths)

Ischaemic heart disease - 17%
Ischaemic heart disease - 18%

47%

Stroke - 8%
Stroke - 12%

Other CVD - 14%

Stomach cancer - 1%
Other CVD - 17%

Stomach cancer - 1%

Colo-rectal cancer - 3%

Lung cancer - 6%
Colo-rectal cancer - 2%
Breast cancer - 0%

" Lung cancer - 2%
i ~ Other cancer - 13%

" Breast cancer - 3%
" Other cancer - 10%
Respiratory disease - 6%

Respiratory disease - 8%

Injuries and poisoning - 3% Injuries and poisoning - 8%

“Alzheimer's/dementia - 5% Alzheimer's/dementia - 2%

All other causes - 20% All other causes - 19%

Female Male
4.73 million 4.84 million

39%

European Heart Journal (2020) 41, 1285



Projections of stroke events in men and women
in EU and EFTA countries, 2000 to 2025

2 % ncrease/ years

Stable mcidence rates

2% decrease/5 vears

2000 2005 2010 2015 2020 2025

European Fair Trade Association

Iceland, Norway, and Switzerland, UTOElE 1 i &, Ue), 400



Global incidence of stroke by age and sex,
2016
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Lancet Neurol. 2019 May;18(5):439-458.



Absolute number (in millions) incident and prevalent
strokes,(95% Cl) by year from 1990 to 2019
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GBD 2019 Stroke Collaborators Lancet Neurol 2021; 20: 795-820



Absolute number (in millions) deaths and DALYs due
to strokes, (95% Cl) by year from 1990 to 2019
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GBD 2019 Stroke Collaborators Lancet Neurol 2021; 20: 795-820



Age-standardised incidence and prevalence rates (per 100 000 people per

year) in seven super regions, 1990-2019
(Global Burden of Diseases study, Neurol 2021, 20: 795-820

-e— Central Europe, eastern Europe, and central Asia - High income Latin America and Caribbean

North Africa and Middle East South Asia Southeast Asia, east Asia, and Oceania
—e-Sub-Saharan Africa
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Annual stroke incidence rate and prevalence per 100,000
people aged <70 years and people aged > 70 years
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Age-standardised mortality rates and DALYs (per 100 000 people per year)

in seven super regions, 1990-2019
(Global Burden of Diseases study, Neurol 2021, 20: 795-820

-e— Central Europe, eastern Europe, and central Asia - High income Latin America and Caribbean

North Africa and Middle East South Asia Southeast Asia, east Asia, and Oceania
—eo-Sub-Saharan Africa

Mortality DALY
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Temporal trends of standardized stroke incidence
in population-based studies reporting at least 1
time point after year 2010 (1990-2010)

Standardised stroke incidence (per 100,000 Population)

225 1

200 A

175 4

150

125 4

100

75 A

50

@Auckland (1991-2012)

@ Dijon (1994-2011)

OErlangen (1995-2010)

oLund (1994-2015)

@ Martinique (1998-2012)

@ Orebro (1999-2017)

© Oxfordshire (1986; 2002-2017)
@Porto (1998-2011)

0 South London (1995-2010)

Mid-study Year

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

28% decline over an
average period of 16.5 years

Li et al., Stroke 2020




Proportion (%)

100~
90
80
70-
60
50~
40
30
20
10-

100
90
80+
70+
60
50+
40
30+
204
104

Primary prevention

3 1981-84
B 2002-04

p<0-0001

p<0-0001
p<0-0001

4 1

Mov odeileton n otadlokn peiwon?

Oxford Vascular Study
1981-84 to 2002-04

The age-specific incidence rates
p=0-007 p<0-0001 of major stroke in Oxfordshire

i =3l has fallen by 40% over the past

Secondary prevention

p=0-0002 p<0-0001

1 11‘I

20 years in association with
a) increased use of preventive

treatments and
p<0-0001 b) major reductions in risk factors

p=0-036

:r:i Lancet 2004; 363: 1925-33

Any blood  Multiple blood Antiplatelet Anticoagulant Lipid-lowering

pressure pressure drug
lowering drug lowering drugs

drug



Proportion of DALYs attributable to risk factors by pathological
type of stroke for both sexes combined, 2019

High systolic blood pressure
Particulate matter pollution
High body-mass index

High fasting plasma glucose
Smoking

Diet high in sodium

High LDL cholesterol
Kidney dysfunction

Diet low in fruits

Diet high in red meat
Alcohol use

Low temperature

Lead exposure

Second-hand smoke

Diet low in vegetables

Diet low inwhole grains
Low physical activity

High temperature

3 tschaemic stroke
[ Intracerebral haemorrhage
Bl Subarachnoid haemorrhage

00 10

T T
20 30

Proportion of total DALYs (%)

GBD 2019 Stroke Collaborators

Lancet Neurol 2021; 20: 795-820



Ow pwrtol 5 napayovtec urteBOuvoL yLa Tov cuvduacuo
Bavatwv kat avannpiac (DALYs) oo eykepaAlka OYKOOULWC
Kottd To €10 2019 (ekatoppupla DALYS)

YNEPTAzH NMAXYZAPKIA AIABHTHZ ATMOZQAIPIKH KATMNIZMA
PYMANZzH

GBD 2019 Stroke Collaborators Lancet Neurol 2021; 20: 795-820



Mati vrtapyxel avénon otov anoAuto aplduo
TWV eYKEPAAKWV?

* Au&non tou maykoouLou mMAnBuopou
* [Npavon cnNUAVILKOU LEPOUC Tou MANBuouou
e EkBeon o€ VEOUC ONUAVTLKOUC TIAPAYOVTEC KIVOUVOU
— Mayvoapkia
— Atpoodatlplkn pumavon YE HKpoowuatidla
— AwBNTng
— Mn pUBuion AN
— KatoavaAwon aAKooA
— Mewwpévn aoknon
— Nedpikn) SuoAettoupyia
— YynAn Bepuokpaocia
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Total Deaths by Cause and %

World Health Review: Greece

Top 10 causes (assessment Oct. 2022)

Deaths
1. Coronary Heart Disease 21,124
2. Stroke 14,077
3. Influenza and Pneumonia 8,282
4. Lung Cancers 7,355
5. Lung Disease 5,526
6. Kidney Disease 4,759
7. Alzheimers & Dementia 3,940
8. Colon-Rectum Cancers 3,264
9. Hypertension 2,922
10. Parkinson's Disease 2,646

http://www.worldlifeexpectancy.com/country-health-profile/greece

%
20.92

13.94
8.20

7.28

5.47
4.71
3.90
3.23
2.89

2.62
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Greece: Age-standardized Incindence of ischemic heart
disease and stroke among females and males (2017)
(per 100,000 inhabitants)

222
129
I 106 104

Male Female

B Stroke B Ischemic Heart Diseases

Cardiovascular Disease Statistics 2019 European Heart Journal (2020) 41, 1285



Greece: Prevalence of ischemic heart disease and
stroke among females and males (2017)
(per 100,000 inhabitants)

2500

1981

2000

1500

1047

916 “““‘\

Male Female

1004

1000

500
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Cardiovascular Disease Statistics 2019 European Heart Journal (2020) 41, 1285



EAAQOO: EKTIHNOELG

*** AplOuoC vEWV eykedpaAlkwy To Xpovo: 34.149
** ATopal TTOU TTAOYOUV ATto eyKedDaALko: 212.536

Global Burden of Disease & Eurostat, 2019

*** ApLBLOC VEWV gykedaAlKwV KaBe nuepa: 80-90

** ApLBLOC KAVWV Tou voonAglovtat aoBeveic pe eykedaAlko
o€ pLa 6edopévn nueEpa (7 nueEpeg voonAeiag): 600




Greece: Crude and standardized stroke incidence rates

700
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200
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o

o

in the last decade (per 100,000 inhabitants)

B Crude incidence M Standrdised to European

587
534
346
I 211

(a) Lesvos study (2010-2011) (b) Evros study (2010-2012) (c) Arcadia study (2015-2016)

117

2Neuroepidemiology 2014,43:206-212
bStroke. 2018;49:288-295
€Int. J. Stroke 2021



EAAaSa: Ovnrotnta 28 nUEPWV HETA Ao EYKEPAALKO

40

35

30

- 20.8 21.3 22.1
(16.0-27.0) (18.3-24.4) (18.2-26.7)

20

15

10

(a) AéoBog (2010-2011) (b) EBpog (2010-2012) (c) Apkadia (2015-2016)

aNeuroepidemiology 2014;43:206-212
bStroke. 2018;49:288-295
¢Int. J Stroke. 2021 Feb 24



Trends in crude and standardized™ incidence rates per 100 000
of first-ever stroke in Arcadia over a period of 22 years

“The Arcadia Stroke Registry”
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E Arcadia population
p for trend 0.901

203

1993-1995

E Greek population & European population
p for trend 0.001 p for trend 0.180

36@% increase)

95%

IRRO
Cl: 0.

84,
72—0.97
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2015-2016

*Standardized to European and Greek population

Karantali E, Vemmos K et al. Int. J. Stroke 2021




Temporal trends in case fatality rates at 28 days

Overall mortality Ratio Rates: 0.72, 95%Cl:0.56-0.93

Men:‘ll33% Women:'T‘l%

30 28,2 575

262 268 265 25,8 '
25 23,8

22,1
20
17,2
15
10
5
0
1993-1995 2004 2015-2016

H Men ®EWomen mAll

Adjusting for age group & gender Karantali E, Vemmos K et al. Int. J. Stroke 2021



Arcadia: Trends of Crude and standardized™ incidence rates per
100 000 of Intracerebral Hemorrhage
(per 100,000 inhabitants)
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B Crude ® Standardised

*Standardized to European population Submitted for publication
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Prognosis of Ischemic Stroke (3 months disability)
German Stroke Data Bank

“ Slight disabilities (MRS 0-2)
m Moderate disabilities (MRS 3)
14.70% w Severe disabilities (MRS 4-5)

Follow-up after 90 days

18.60%

B Deceased

n=25,017

9.40%

57.20%
Grau AJ, et al. Stroke 2001;32:2559-2566.
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WSO has calculated the global cost of stroke based on latest trajectories of stroke incidence and
prevalence. A failure to address this through multi-stakeholder responses will cost governments and
individuals dear. The organisation's strategic prevention framework provides a way forward. The
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ECONOMIC IMPACT OF STROKE -
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A “top down” approach was employed to calculate the total
expenditure due to stroke across 32 European countries




Stroke related costs

* To KOOTOC TtOU OXETL(ETAL LLE TO EYKEDAALKO EMELCODLO OTLC
HIMA aviABe og oxedov 53 dloekatoppupla SoAapla petau
2017 kat 2018.

e Twa kaBe 1 S HMA mou damavatalt yio tnv mpoAnyn
eykedboAlkwyv emeloodiwv Kot kapdlayyelakwy mabnoswy,
UTTAPXEL ML EKTLHWMEVN amtodoon emevduong 10,9 S

Costs per patient per year
e United States ($59,900)
e Sweden ($52,725)

e Spain (S41,950)

* Australia: the highest per patient lifetime costs ($232,100)
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‘EKBaon Twv acBevwyv Pe eYKEQAAIKO 1 £TOC META
™n voéonon (1993-1995)

E Xwpic avannpia MW Mes avannpia [0 Oavovteg

Vemmos et al, J Neurol Neurosrg Psychiatry 2000;69:595-600
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Health and social care costs of stroke per person across Europe

in 2017, by care service category
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Health and non Health Care Costs for Stroke

Greece 2017
%
Primary care 6 0.9
Outpatient care 11 1.7
Emergency care 17 2.6
Hospital Care 209 32.2
Medications 41 6.3
Total Health Care Costs 43.7

Non Health Care Cost _-

Production loses due to mortality 12.6
Production loses due to morbidity 89 13.7
Informal Care 160 24.6
Total Non Health Care Costs 331 51.0

European Stroke Journal 2020, Vol. 5(1) 17-25
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Article

The Cost and the Value of Stroke Care in Greece: Results from
the SUN4P Study

Olga Siskou 1-2*, Petros Galanis !, Olympia Konstantakopoulou ', Panagiotis Stafylas 3, Iliana Karagkouni ?,
Evangelos Tsampalas ?, Dafni Garefou , Helen Alexopoulou *7”, Anastasia Gamvroula 4, Maria Lypiridou ?,
Ioannis Kalliontzakis 5, Anastasia Fragkoulaki >, Aspasia Kouridaki °, Argyro Tountopoulou ¢, Ioanna Kouzi °,
Sofia Vassilopoulou °, Efstathios Manios 7, Georgios Mavraganis 7, Anastasia Vemmou 7, Efstathia Karagkiozi 8,
Christos Savopoulos ?, Gregorios Dimas ?, Athina Myrou ?, Haralampos Milionis 1°0, Georgios Siopis 1°
Hara Evaggelou °, Athanasios Protogerou '/, Stamatina Samara !, Asteria Karapiperi !,

Nikolaos Kakaletsis 12, George Papastefanatos L13 Gtefanos Papastefanatos L Panayota Sourtzi 19,
George Ntaios %141, Konstantinos Vemmos **, Eleni Korompoki 71*f and Daphne Kaitelidou ¥

’

Healthcare 2023, 11, 2545. https://doi.org/10.3390/healthcare11182545



The burden of stroke all over the cycle of care

(SUN4 patients)
Ischemic Haemorrhag All types of
In million euros Stroke ic Stroke stroke
Direct Medical Costs 147 35.9 182.9
Public Expenditure 129.2 32.9 162.1
Out of Pocket 17.8 3 20.8
Loss of Productivity 102.68 57.54 160.22

Loss of Productivity due to Morbidity (premature

retirement and absenteeism from work) 59.455 23.266 82.72
Loss of Productivity due to Mortality 3.486 24.286 27.772
Informal Care costs 39.742 9.985 49.727
T otal 249.66 93.44 343.1
Loss of Productivity as % of total burden of stroke 41.12% 61.51% 46.7%

Healthcare 2023, 11, 2545. https://doi.org/10.3390/healthcare11182545



Annual cost per type of care and type of stroke
(in mil. Euros)

m Inpatient Care m Rehabilitation (Inpt and Outp) @ Pharmaceuticals (out patient)

200,0 - Medical Care and Tests m Home Care (Paid Caregiver)
180.0 -
160.0 -
140,0 -
120,0 -
100,0 -
80.0 -
60,0 - 0.6
40.0

20.0

0,0

Ischemic (mRS=0-1): Ischemic (mRS >2): Haemorrhagic (mRS=0- All types of Stroke
36.8% 47.5% 6): 15.7% (N=32.000)

Healthcare 2023, 11, 2545. https://doi.org/10.3390/healthcare11182545
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2uvontika: Ta eykepaAika to 2019 mMayKoOGUiwC
(ovoyxetion pe to 1990)

12,200,000 nepMTWOELC EYKEPAAKWV ETNOLWC
— 1990-2019 { 70%

101,000,000 ntaoxouv amno eyKePaALKO

— 1990-2019 | 85%

6,550,000 Bavatot ano eykepaALko
— 1990-2019 { 43%

2" autia attia Oavatwv (11.6%)
3" awtia cuvduvaopov Bavatwyv & avannpiog (5.7%)

1990-20219 o< &ropa <70 etwv | 20-22 tou
eruntoAaopov kot [15% tne enintwonc

Lancet Neurol 2021; 20: 795-820



XpNoya CUpIEPAoHOTA

H peyaAn avénon tng naykoouiog enfdapuvong tov eykedpaAikov odpeileton:
* aU&non touv MAnBuoHOU Kal Tn yrRpovon,

* onuavtkn avénon tng €kBeonc og StdipopPouC CNUAVTLKOUC VEOUC TIAPAYOVTEC
Kwouvou,

— unAog BMI,

— puTavon amno pkpoowpatidia tou mepfariovtoc,
— uPnAn YAUKOIn MAdopaTog vnoTelag,

— uPnAr} CUOTOALKN APTNPLAKK TILEDN,

— KaTavAaAwon aAKoOA,

— HELWHUEVN OCWHATLKA Spaotnplotnta,

— vedpwkn SuoAettoupyia,

— vyPnAn Bepuokpacia

O pubuocg TNC MAYKOOULOC LELWONG TNG TUTTOTIOLNMEVNC YLaL TNV NALKLOL ETTLITTWONC,
Bavatou kot DALYs Atav atcbnta o apyoc tnv teAevtaio dekaetia (2010-19) oe
oX€on UE tnv nponyoupevn dekaetia (2000-09) kat o

* O MaykOOULOC TUTIOTIOLNEVOCG VLA TNV NALKLA ETILITOAQCUOC aUENBNKE ONUAVTIKA
armo to 2010 €w¢ to 2019



Take home message..

Around the world, there are

12.2 MILLION new strokes per year ‘
with stroke aftermath

ONE EVERY 3 SECONDS
: w
THIS NUMBER HAS ALMOST w
{1990 N 2019

DOUBLED OVER THE LAST 30 YEARS

101 MILLION

people worldwide are living

1in 4 people will have a
stroke in their lifetime
THIS NUMBER HAS
INCREASED 50%0OVER
THE LAST 17 YEARS

®
'cm

-

Upto 80% of_strokes 3“q heart pr\’ In 2019, 6§3% of stroke happened in
attacks happen in people with people younger than 70 years old.
LOW OR MODERATE CVD
ABSOLUTE RISK

STROKE IS NO LONGER A
DISEASE OF THE ELDERLY

The total estimated worldwide cost of
stroke (in international dollars) in

2017 was | §451 BILLION

The number of stroke survivors in world regions in 2019.

89% OF THE GLOBAL STROKE DEATHS
AND DISABILITY COMBINED RESIDE IN
LOW-TO MIDDLE-INCOME COUNTRIES



