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_earning Objectives

In this session we will:
Remind ourselves of the recent definition of stroke.

Appreciate the trend of global and African epidemiology of
stroke

Understand the drivers of the changing stroke epidemiology

Be inspired to identify where/how we can fit in, to tackle the
growing burden of stroke in Africa.
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Stroke Definition

(Before Now)

. Global or focal disturbance of cerebral
function resulting only from a vascular cause

with dysfunction lasting more than 24 hours
or resulting in death.

" |ncluded in this definition are: cerebral
infarction, intracerebral haemorrhage,
subarachnoid haemorrhage

WHO, 1988.



Revised Definition

* Stroke is defined as a sudden global or focal
neurological deficit resulting from spontaneous
hemorrhage or infarction of the central
nervous system with objective evidence of

infarction/hemorrhage irrespective of duration
of clinical symptom:s.

* CT/MRI necessary to increase diagnostic
accuracy.

Easton D et al. Stroke 2009; 40: 2276
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Current concepts

TIA: New definition classifies TIA as a transient episode of neurologic
dysfunction caused by focal brain, spinal cord, or retinal ischemia,
without evidence of acute infarction. No objective evidence of acute
infarction in the affected region of brain or retina. Sorensen et al
Neuroimaging Clin NAm. 2011 ; 21(2): 303-313.

Stroke : Stemming from the new tissue-based definition of transient
ischemic attacks (TIA), stroke can be defined as a sudden global or
focal neurological deficit resulting from spontaneocus hemorrhage or
infarction of the central nervous system with objective evidence of
infarction irrespective of duration of clinical symptoms. CT/MRI
necessary to increase diagnostic accuracy. Sacco RL et al Stroke.
2013;44:00-00.

(cf Angina pectoris vs Myocardial infarction ).



Major Stroke Types

Ischaemic stroke

Haemorrhagic stroke

Subarachnoid haemorrhag7e



Trends in Global Stroke
Epidemiology



*17 million strokes per year
1 stroke every 2 seconds
*6.5 million deaths per year
26 million stroke survivors
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Figure 1: Age-adjusted and sex-adjusted stroke mortality rates
Rates are highest in eastern Europe, north Asia, central Africa, and the south Pacific.

www.thelancet.com/neurology Vol 8 April 2009




The burden of stroke In population
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Worldwide stroke incidence and early case fatality reported @
in 56 population-based studies: a systematic review

Valeryl Feigin, CarleneM M Lowes, Daridk A Bennett, Suzanne L Barker- Collo, Varsha Parag

Lancet Merd 2009; 8: 355-69
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Stroke incidence rates over four decades (1970- 2010), with a 42%  in HIC and
100% LMIC . In 2000-08, overall stroke incidence rates in LMIC, for the first time,

exceeded HIC by 20% . - Feign et al, 2009



Global trends in stroke incidence rates per
100,000 person-years (1990-2015)

-Feigin et al, 2016
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Global and regional burden of first-ever ischaemic and @ Q)
haemorrhagic stroke during 1990-2010: findings from the -
Global Burden of Disease Study 2010

Rita V Krishnamurthi, Valery L Feigin, Mohammad H Forouzanfar, George A Mensah, Myles Connor, Derrick A Bennett, Andrew E Moran,
Ralph L Sacco, Laurie M Anderson, Thomas Truelsen, Martin O'Donnell, Narayanaswamy Venketasubramanian, Suzanne Barker-Collo, m
Carlene M M Lawes, Wenzhi Wang, Yukito Shinohara, Emma Witt, Majid Ezzati, Mohsen Naghavi, Christopher Murray, on behalf of the Global

Burden of Diseases, Injuries, and Risk Factors Study 2010 (GBD 2010) and the GBD Stroke Experts Group*

Krishnamurthi RV Lancet Glob Health 2013;1: e259-81

Global and regional burden of stroke during 1990-2010: N
findings from the Global Burden of Disease Study 2010

Valery L Feigin, Mohammad H Forouzanfar, Rita Krishnamurthi, George A Mensah, Myles Connor, Derrick A Bennett, Andrew E Moran,

Ralph L Sacco, Laurie Anderson, Thomas Truelsen, Martin O'Donnell, Narayanaswamy Venketasubramanian, Suzanne Barker-Collo,

Carlene M M Lawes, Wenzhi Wang, Yukito Shinohara, Emma Witt, Majid Ezzati, Mohsen Naghavi, Christopher Murray, on behalf of the Global
Burden of Diseases, Injuries, and Risk Factors Study 2010 (GBD 2010) and the GBD Stroke Experts Group®

Feigin VL Lancet. 2014 ;383:245-54.

The global burden of disease used multi-state
models implemented in the software program

DisMod llI. Neuroepidemiology 2012;38:30-40, Mathers CD British
Medical Bulletin 2009; 92: 7-32
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Incidence
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Age standardized Incidence of Ischemic Stroke 1990
Krishnamurthi RV Lancet Glob Health 2013;1: e259-81
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Age standardized Incidence of Ischemic Stroke 2010
Krishnamurthi RV Lancet Glob Health 2013;1: e259-81
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Age standardized Incidence of Hemorrhagic Stroke 1990
Krishnamurthi RV Lancet Glob Health 2013;1: e259-81
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Age standardized Incidence of Hemorrhagic Stroke 2010
Krishnamurthi RV Lancet Glob Health 2013;1: e259-81



Reference:

Global stroke deaths 1990- 2020
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WHO. Atlas of Heart Disease and Stroke. www.WHO.int 2004
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Proportional contribution of deaths from stroke to all
causes of deaths in the world (1990-2015)
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Figure 2: Age-standardised stroke mortality per 100 000 people for 2010

Feigin VL Lancet. 2014 ;383:245-54.



Geographical variations in stroke
mortality rates in 2015




Worldwide burden of all stroke deaths

7 © www.worldmapperorg e

Size of country proportional to the proportion of worldwide stroke deaths in that country

Worldmapper © Copyright SASI Group (University of Sheffield)


http://www.worldmapper.org/
http://www.worldmapper.org/

The reality of health
care in areas of stroke
burden
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Feigin et al, 2015
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Global trends in stroke DALYs rates per
100,000 person-years (1990-2015)
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Absolute number of DALYs from stroke in
the world (1990-2015)
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Proportional contribution of DALYs from stroke to
DALYs from all causes in the world (1990-2015)
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Estimated number of disability-adjusted life-years
(DALYs) lost to stroke in 2020

Developed world: 10 million

Developing world: 52 million

Total 62 million

Source: Murray and Lopez, Lancet 1997 29






Epidemiology of Stroke in SSA
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CLINICAL INVESTIGATIONS

Contribution of Noncommunicable Diseases to Medical
Admissions of Elderly Adults in Africa: A Prospective,
Cross-Sectional Study in Nigeria, Sudan, and Tanzania

Rufus O. Akinyemi, PhD,*" Isameldin M. H. Izzeldin, MBBS,* Catherine Dotchin, MD,™ William

K. Gray, PhD,¥ Olaleye Ac_z'eniji, MBBS,* Osheik A. Seidi, MBBS,* _]()sepbinej. Muwwakisambwe, _
MD," Carl ]. Mbina, MD,” 1')"()1"8:7.-:9 Mutesi, MD,” Helen Z. Msecbzr, MD,” Kien A. Mteta, MD,{""
Mayada A. M. Abmed, MBBS,* Shabd H. M. Hamid, MBBS,* Nazik A. A. Abuelgasim, MBBS,*

Sumia A. A. Mobamed, MBBS,* Ashraf Y. O. Mobamed, MBBS,* Fidelis Adesina, MBChB,*
Mobammed Hamzat, MBBS,* Taiwo Olunuga, MBChB,* Venance P. Maro, MMed.,” and
Richard Walker, MD™®

RESULTS: In Africa, noncommunicable diseases (NCDs)
accounted for 80.4% (n = 703) of admissions (n = 874),
and tuberculosis, malaria, and the human immunodefi-
ciency virus and acquired immunodeficiency syndrome
accounted for 4.5% (n = 39). Stroke (n = 213, 24.4%)
was the most common reason for admission, followed by
cardiac or circulatory dysfunction (n = 155, 17.7%). Rates
of hypertension were remarkably similar in the United

Kingdom (45.8%) and Africa (40.0%).



Stroke Literacy among Africans

European Journal of Neurology 2009 doi:10.1111/].1468-1331.2009.02666.x

Knowledge and perception of stroke amongst hospital workers

In an African community
R. O. Akinyemi®®, O. S. Ogah? R. F. Ogundipe?, O. A. Oyesola®, A. A. Oyadoke®,

M. O. Ogunlana®, F. M. Otubogun?, T. F. Odeyinka?®, B. S. Alabi®, J. O. Akinyemi', J. K. Osinfade®
and R. N. Kalaria®

“Department of Medicine, Federal Medical Centre, Abeokuta, Nigeria; ®Institute for Ageing and Health, Newcastle General Hospital,
Neweastle upon Tyne, UK ; “Department of Community Medicine and Primary Care, Federal Medical Centre, Abeokuta, Nigeria;

> About 30% of workers in an hospital ( majorly non — clinical) could not
Identify the brain as the organ affected in stroke
»90% correctly identified hypertension as a risk factor
»14% considered evil spirit/witchcraft as cause of stroke
» spiritual healing was most preferred by 13%
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The burden of stroke in Africa: a glance at the present

and a glimpse into the future

Mayowa O Owolabi, Sally Akarolo-Anthony, Rufus Akinyemi, Donna Arnett, Mulugeta Gebregziabher,
Carolyn Jenkins, Hemant Tiwari, Oyedunni Arulogun, Albert Akpalu, Fred Stephen Sarfo, Reginald
Obiako, Lukman Owolabi, Kwamena Sagoe, Sylvia Melikam, Abiodun M Adeoye, Daniel Lackland,
Bruce Ovbiagele, as members of the H3Africa Consortium

Abstract

Objective: Information on the current burden of stroke in
Africa is limited. The aim of this review was to comprehensively
examine the current and projected burden of stroke in Africa.

Methods: We systematically reviewed the available literature
(PubMed and AJOL) from January 1960 and June 2014
on stroke in Africa. Percentage change in age-adjusted

incidence wvelocity, ischaemic stroke proportion, mean age
and case fatality compared to high-income countries remain
unknown.

Conclusions: While the available study data and evidence are
limited, the burden of stroke in Africa appears to be increasing.



Stroke Incidence in Africa

0 Hospital-based may show trends but not representative

0 Community based, door-to-door, multiple case
ascertainment methods, including verbal autopsies, over
3 vears, age- standardized preferred. Owolabr MO West
Indian Medical Journal. 2011; 60:412-421

0 3159 per 100 000 (281:6-352:3) in Dar-es-Salaam
(urban) Tanzania in 2006 Walker B Lancet Neurol 2010;
9: 786-92

0 108:6 per 100 000 (95% CI 89-0-130-9) in Hai (rural)

Tanzania in 2006
o 58.0 per 100 000 1n Lagos, 2007. 2under-reporting

( surveillance for 1 year, verbal autopsies not utilized, pre-
hospitalization deaths not captured. patients who presented

in hospitals outside the community not captured). Danes: 1A |
J Neurol Sci. 2013,331:43-7.



Table 1. Studies reporting crude incidence of stroke in Africa

Crude incidence per
100 000 per year

Year Countryllocationlsetting Author Overall Male Female Age
Hospital-based

1984 Libya, Benghazi, urban Ashok® 63 69 58 15+

1985 South Africa: Atteridgeville Rosman® 101 108 93 20+

and Mamelodi, suburban
areas of Pretoria, urban

1991 Zimbabwe, Harare, urban Matenga™ 31 30 32 Al

1993 Libya, Benghazi, urban El Zunni™ 48 52 42 15+

2006 Mozambique, Maputo, Damasceno® 149 174 128 15+
urban

Fopulation/communiry-based
1975 Nigeria, Ibadan, urban Osuntokun® 26 25 13 Al

1993 Egypt. Sohag, mixed* Kandil® 180 100 85 Al

1993 Egypt, Sohag, urban Kandil® 150 90 53 Al

1993 Egypt, Sohag, rural Kandil® 210 97 119 All

2006 Tanzania, Hai, rural Walker™ 95 107 77 Al

2006 Tanzania, Dares Salaam, Walker® 108 115 100 Al
urban

2007 Nigeria, Lagos, urban Danesi® 25 28 21 Al

2007 Egypt. Al-Kharga, mixed* Farghaly® 250 270 230 Al
2007 Egypt, Al-Kharga, rural Farghaly*® 230 250 220 All
2007 Egypt, Al-Kharga, urban  Farghaly* 260 280 240 All
2012 Egypt.Al Quseir, urban El Tallawy* 181 212 150 20+
*Combined rates including both rural and urban communities.




Stroke mortality in SSA

 In hospital — based studies, 1- month case fatality rate of up
50% ( ICH — 72%, C I- 27%) were reported by Damasceno et

al. Stroke 2010.

* Inthe INTERSTROKE Study, 1 — month CFR was 22% in
Africa (compared to 4% in HIC)

 In the Tanzanian Incident Stroke Study, case fatality rate was
28.7% at 1 month and 84.3% at 3 years (Walker et al, 2010)



Stroke Prevalence in Africa

o Southern Africa Stroke Prevention Initiative
(SASPI), demographic surveillance in 2001, a
stroke prevalence study in Agincourt, rural
South Africa, with diagnosis of stroke based on
the WHO definition of stroke, yielded an age-
standardized (Segi world population) stroke
prevalence of 290 per 100 000 people over the
age of 15 years.

o In men, the prevalence was 281 per 100 000 and
in women, 315 per 100 000 Connor MD, Lancet
Neurol 2007, 6: 269-78.

o Crude prevalence rate of stroke in urban Nigeria
2005/2006 was 114/100,000 Danes: MA

Neuroepidemiology 2007;28:216-23



Population — based prevalence rates of stroke in Africa

Crude prevalence
per 100 000

Year Counrryllocation/setting Author Overall Male Female

1982 Nigeria, Ighbo-Ora, rural Osuntokun® 58 - —

1985 Tunisia Kelibia, mixed* Atia- 42 — —
Romdhane®

1988 Ethiopia, central Ethiopia, Tekle 15 — —
rural Haimanot™

1993 Egypt, Sohag, mixed*® Kandil® 508 520 490

1993 Egypt. Sohag, urban Kandil® 410 460 470

1993 Egypt, Sohag, rural Kandil® 40 510 5370

1994 Tanzania, Hai, rural Walker® 127 155 103

2002 South Africa: Agincourt Connor® 243 188 296

Health and Population Unit,
Limpopo province, rural

2006 Nigeria, Lagos, urban Danesi* 114 151 69
2009 Benin, Cotonou, urban Cossi® 460 610 360
2009 Egypt. Al-Kharga, mixed* Farghaly= 360 610 510
2009 Egypt, Al-Kharga, urban  Farghaly® 380 620 530
2009 Egypt, Al-Kharga, rural Farghaly® 320 580 458
2010 Tanzania, Hai district, rural Dewhurst® 2300 2971 1752
2010 Egypt. Assuit, urban Khedr® 963 1174 736
2013 Egypt, Qena, mixed* Khedr® 922 1103 726
*Combined rates including both rural and urban communities.

Age
All
All

20-85

All
All
All
15+
15+

All
15+
All
All
All
70+
All
All



Stroke Types in SSA — Data from the INTERSTROKE Study

)
Owverall (n=13447) Western Euvrope.  Eastern and South America China South Asia Southeast Asia || Africa (n=973)
Morth America,  central Europe,  (n=1471) (n=3287) (n=2B50) {n=BLE)
Australia Middle East
(n=1917) (n=1354)
Age, years 622 1 639 658 61-9 596 56-6 587
(13-6) (13-4) 13-4} (14-3) (12-5) (12-9) (13-0) (15-2)
Age <45 years 1582 141 143 123 364 451 156 204
(11-8%) (7-4%) (10-3%]) (B-4%) (3-1%) (15-8%) (18-3%) (21-0%)
Women G434 781 556 652 1606 1047 352 70
(40-4%) {40-7%) (39-9%) (44-3%) (40-3%) (357%) (41-2%) (483%)
Intracerebral haemiorrhage 3059 128 117 348 1102 785 285 294
(227%) (67%) (B-4%) 237%) (27-6%) (27-5%) 33-3%) (30-2%)
Ischaemic stroke 10388 17859 1777 1173 2885 2065 570 679
77-3%) (53-3%) (91-6%) 763%) 72-4%) (725%) (66-7%) (69:7%)
OCSF classification®
Total anterior circwlation infarck 673/10388 7117380 FA2TT 176/1123 127/2885 105/ 2065 33/570 B9/679
(6-5%) [4-0%) (5-6%) (15-7) (4-4%) {5-1%) (5-8%) (13-1%)
Partial anterior circulation infarct 4872/10388 809/1739 6311277 404/1123 1206/2885 045/ 2065 283/570 J94/679
(46-9%) (45-2%) (49-4%) (26-0%) (45-3%) (45-8%) (67-2%) (58-0%)
Posterior cirowlation infarct 1509/10388 352/17389 265/1277 146/1123 372/2885 258/2065 62/570 SHETD
(14.5%) {19.7%) (20-8%) (13-0%) {12-9%) {12.5%) (11.1%) 7-7%)
Lacwnar infarction 2789/103288 536/178g 26711277 212/1123 10512885 4D 2065 T8/570 o5/ETa
(26-59%) (30-0%) (20-9%) (18.9%) (36-43%) (26-6%) (13-9%) (14-0%%)
Undetermined 545103288 2041789 A211277 18511323 29/2885 208/2065 12570 42679
(5-3%) {11%) 33%) (16-5%) (1-0%) {10-1%) (2-1%) 7-27%)
- -

O’Donnell et al, 2016.



Why is the burden of stroke increasing in
low to middle income countries?

Feigin VL et al. Lancet Neurol/2009; 8:355-69

* The average age of the populations increases

* Exposure to cardiovascular risk factors increases:
— Smoking
— Raised blood pressure
— Raised blood glucose concentrations

— Westernised diets

* Low in fruit and vegetables
* Highin fat and salt

— Physical inactivity



Risk Factors



Risk factors for ischaemic and intracerebral haemorrhagic > W
stroke in 22 countries (the INTERSTROKE study):
a case-control study

Martin | 0°Donnell, Denis Xavier, Lisheng Liv, Hongye Zhang, Siu Lim Chin, Purnima Rac-Melacini, Sumathy Rangarajan, ShofiqulIslam,

Prem Pais, Matthew ] McQueen, Charles Mondo, Albertino Damasceno, Patricio Lopez-Jaramillo, Graeme | Hankey, Antonio L Dans, Khalid Yusoff,
Thomas Truelsen, Hans-Christoph Diener, Ralph L Sacco, Danuta Ryglewicz, Anna Czlonkowska, Christian Weimar, Xingyu Wang, Salim Yusuf, on
behalf of the INTERSTROKE investigators®

10 risk factors are associated with 90% population attributable risk ( PAR)
risk of stroke

history of hypertension (OR 2-64)

current smoking (OR 2:09)

waist-to-hip ratio(OR 1-65 for highest vs lowest tertile)

diet risk score (OR 1-35 )for highest vs lowest tertile);

regular physical activity (OR 0-69)

diabetes mellitus (OR 1-36)

alcohol intake (OR 1-51 )for more than 30 drinks per month or binge drinking
psychosocial stress (OR 1-30)

depression (OR 1-35)

cardiac causes (OR 2-38)

ratio of apolipoproteins B to A1 (OR 1-89 ) highest vs lowest tertile



Globally, 90% of the burden of stroke are
attributable to modifiable risk factors

Clusters of behavioural, metabolic and
environmental risk factors:

Behavioural (smoking, poor diet, low physical
activity)

Metabolic ( 1SBP, 1BMI, 1FPG, 1TC, {GFR)

Environmental (household air pollution from
from solid fuels, ambient particulate matter
pollution, lead exposure)



Global burden of stroke and risk factors in 188 countries, W +§ @
during 1990-2013: a systematic analysis for the Global -
Burden of Disease Study 2013

Valery L Feigin, Gregory A Roth, Mohsen Naghavi, Priya Parmar, Rita Krishnamurthi, Sumeet Chugh, George A Mensah, Bo Norrving, Ivy Shiue,
Marie Ng, Kara Estep, Kelly Cercy, Christopher ] L Murray, Mohammad H Ferouzanfar, for the Global Burden of Diseases, Injuries, and Risk Factors
Study 2013 and Stroke Experts Writing Group®

Ssummary
Background The contribution of modifiable risk factors to the increasing global and regional burden of stroke is Lancet Neurol 2016
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Figure 1: Stroke-related DALYs attributable to all modifiable risk factors combined for both sexes in 2013
DALY-disability-adjusted life-year.

Feigin et al, 2016



A High systolic blood pressure B Diet low in fruit

T0% JoRW7re 11%  15% 20%

[ Diet highin sodium

4% 1% 15% 0% 25% 30% 35% 40% 45% 5S0% 55% 62% I% T% 10% 15%  20% D% 30k 35 40% 45% L2%

E smoking

2% 0% 10% l_l':'}': J‘IIII'.G EEI'}': 3Ei-1i~ HEI'.{: 40%  45% Ll

Feigin et al, 2016




[ Behavioural

A Females

[ Environmental

tabolic

200+

_ _
g 8 &
2 8

(%) sATwO eI

B males

I
=]
LA
=

(%) sATYC A2 L

|
g 3
—

200+

T,
&
w&
)
% By
5
____.H_m.v
o,
&&@
Y
nft _mwv.
ﬁﬂm@ .\._M.WN\
o
R g2
o %,
nn@.u nh.\.u.._\ uwnml.
A ,_.#.. s,
& wﬂ.\m\ _m_w 2
i 3, %
b, Y%, Y.
. B
ﬂt.. i
._u.&\ gy ._m.,.u.._ _“W_.m..
8 *d % %
@ S,
) e “ %, .nmu._.
(=7 Py, ﬁ.\% &),
A" &
r: & e T, Th
i T = 7
%, & g a.m_mU _mmnu S,
..u_....u.u ,_Ftw o e .ﬂh..
’ a_..nnﬁ ey e zv....\,nt.
.m"_\t. w\ x,_.pn xﬂ.t
\.u.. i qu !
4,0, G,
fx)
", %,
.u.ﬂ..... .u.n....a-..

tal, 2016

igine

Fe



Global and regional effects of potentially modifiable risk @y et ®
factors associated with acute stroke in 32 countries o
(INTERSTROKE): a case-control study

Martin] O'Donnell, Siu Lim Chin, Sumathy Rangarajan, Denis X avier, Lisheng Liu, Hongye Zhang, Purnima Rao-Melacini, Xiaohe Zhang,

Prem Pais, Steven Agapay, Patricio Lopez-Jaramillo, Albertino Damasceno, Peter Langhorne, Matthew ] McQueen, Annika Rosengren,

Mabhshid Dehghan, Graeme | Hankey, Antonio L Dans, Ahmed Elsayed, Alvaro Avezum, Charles Mondo, Hans-Christoph Diener,

Danuta Ryglewicz, Anna Czlonkowska, Nana Pogosova, Christian Weimar, Romaina Iqbal, Rafael Diaz, Khalid Yusoff, Afzalhussein Yusufali,
Aytekin Oguz, Xingyu Wang, Erneste Penaherrera, Fernande Lanas, Okechukwu S Ogah, Adesola Ogunniyi, Helle K lversen, German Malaga,
Zvonko Rumboldt, Shahram Oveisgharan, Fawaz Al Hussain, Daliwonga Magazi, Yongchai Nilanont, John Ferguson, Guillavme Pare, Salim Yusuf:
on behalf of the INTERSTROKE investigators®

Summary
Background Stroke is a leading cause of death and disability, especially in low-income and middle-income countries. Published Online
We snuoht tn anantifv the imnartance of notentialle madifiable rick factars for steake in different recinns nf the warld  July 15,2016

O’Donnell, 2016



A Hypertension Prevalencein Al OR(90% C1) PAR, % (0% C1) Ischaemic OR (9% CT) PAR, % Q0% 1) Intracerebral  OR (DQ% 1) PAR, % (D0% C1)
controbs (%)  stroke stroke haemomrhage
Western Europe, North Americz, Australia (n-3836) 561 - 208({15010272) 388 (287 0500) - 271(1-66102.94) 413 (31110523) I 161(078103-31) 252 (59 1o B4-6)
Eastem and centrz] Europe, Middle East {n-2787) 588 - 230(1-61t0300)  42-1(30-6 to54-4) - 211 (1-52102-95) 407 (28310 543) —=——  I76(15410927) 56-3(20-41079-0)
south America (n=2959) 634 - 23EB(173IW32E) 463 B4-EW0582) - 219 (153t0315) 433 (297 to54-0) —a— 305 (16410567} S4-1(3401072-0)
China (n-7974) 403 ] 334 (2E6D390) 490 (449t0532) = 307 (25510 370) 460 (41-0t0511) -  47EET7WEDE) 59-0(527 10650
Southeast Asiz (n=1710) 549 - I78(2-4410585) 536 (47-8t0703) R 373(19310539) 548 (402 to 68-6) —a— 48727 tn927) 672 (50-8toB0-3)
South Asla (n=5704) 364 - IBL(I000483) 472 (419t0515) - F61(271t04-80) 455(39-2to520) - 437 (3-19t0599) 51-4(43-21050-5)
Africa (n=1940) 435 - 401(250t0&21) 535 (43110 61-6) —_ 339(107 to5-84) 46-1(32-3t05E4) ——f13 (324 10 126)  67-0(53-0t078-5)
Alln=26019) 474 u 29B(272t03-28) 47-0 (45110 50-6) n 278 @50t03-10) 457 (42-4 10 49-0) - 4-00(351t0477) 56-4(52-0tn60-6)
LI — T 1 | e m— — — — | I e p— — — —
B Currentsmoking
Western Europe, North Americz, Australla (n-3836) 105 - 297 (2-0810423) 180 (14-11t0226) - 331(228 W0 4-81) 195 (15-610 24-1) —_— 108 (03910301 12 (0010 100-0)
Eastem and centrz] Europe, Middle Ezst(ne3787) 189 - 186 (131t0263) 132 (B210107) - 202 (1-39102:97) 147 (950 223) —a— BB (03810207) -30(-133t0177)
South America (n=-2950) o7 - 160 (1-09t0262) 62 (3-0t0123) —. 21T to348) B4 (47 to14-4) —_— 108 (05010 233) 040 (0-Dto 99-2)
Chiina (n-7974) 302 - 1:65(1-35t02-02) 150 (106 0 20-8) - 202 (1590 258) 203 (15-3t0263) -~ 105 (078t 140} 1-4 (040 to 91-0)
southeast Asiz (n=1710) 57 Lo 136 (0-86M0220) 92 (2610 79) | = 168 (0-9410303) 132 (5110 30-0) —— 115 ((50MW0221)  45(0-0t0 §21)
South Asia (n-5704) 308 L 127 (097 t01467)  BO(28t0I11) . 132 (0-95t0183) £-8(301t0230) e 135 (09310195 104 (3210 20-1)
Africa (n=1949) 107 - 164(057 DIT)  45(131014-2) —— 159 (07110355  41(0-Et0187) —1— 131(05010234)  31(02t0352)
Alln=26019) 24 [ ] 167(1-49t0187) 12-4(10-2t014-9) 3 193 (1-69t02-21) 151(12-8to 17-8) - 1-14(0-95t0136) 3-6(0-0tr13-0)
T T T T T 1 T T T T T 1 T T T T T 1
C Waist-to-hip ratio
Western Evrope, North Americz, Australla (n-3836) 348 bl 214 (1-5310200) 367 (24-Dto50-4) - 224(1-Ftn318) 385 (26-3t0527) - 161(0-60t0 434) 339730770}
Eastem and centrz] Europe, Middle Est(n-3787) 425 == 116 (0-80101-69)  2-B(0-0t0995) to= 1322 (-83t0180) 72 (020 7F3) —— 075 (02010 194)  -330(-12-4 0 57-4)
South America (n-2959) 4048 - 189(132t0271) 209 (7-8to452) —_- 1-66 {110t 250) 172 (3-8 to 5240) —_ 208 (11410379)  132({0-8t0731)
China (n-7974) 27 - 116(051to147)  FE(191t0165) - 117 (0-BBto157) 110 (32t0315) - 113 (0-81t0150)  1-8(0-0tn97-9)
southeast Astz (n=1710) 4249 = 154 (0E10206) 372 (12-0t0710) 4. 152 {071t0324) 392 (12-9t0737) 1 = 100 (074 t04-00) 447 (113 to B3-6)
sowth Asla [n=5704) 39 - 167 (117 t02-38)  321{12-110454) —— 147 (0-95t0 2-28) 282 [14-4to &7-8) = 1-42(0-88to 2-28) 281 (14-610471)
Africa (n=1949) 048 o— 156 (0-940262)  24-2(10-1 10 475) -+ 143 (07510 2-60) 24-5 (7010 551) “+u— 142 (0720278 215(4-41061-8)
All{n=26913) ng » 144(127t0164) 18-6(1330253) - 144 (12510 1-67) 20-4 (14-310 28-2) - 1.33(1-09t01.62) 131(5-410251)
I T T T T T I T T T T 1 T T T T T 1

O’Donnell, 2016

« Data confirm regional/geographic variation of PAR of stroke risk factors
« Implications for region- and country- specific primary and secondary prevention



Drivers of changing stroke
epidemiology

Demographic transition (population growth
and ageing)

Urbanization and changing enviroments
Changing risk factor pattern

Racial (? Genetic factors, gene — gene, gene —
environment interactions)



Is Genetics important for Stroke
In Africa ?



Stroke Disparities and African ancestry

Significant racial (ethnic) and geographical
(environmental) disparities occur in stroke

African Americans have a higher predisposition,

worse severity and often poorer outcomes compared
to Caucasian Americans (US Studies).

Black stroke survivors had poorer cognitive
outcome compared to other racial groups (South
LLondon Stroke Register Study)

Inherited genetic variations offer a possible
explanation for the observed peculiarities of stroke
In populations of African ancestry



Genetic diversity of African populations

« The African population
exhibits great genetic
diversity_ Non-Africans |

« This contributes to
variations in disease
pattern eg Hbs and Africans {
malaria .

Campbell and Tishkoff; Annu Rev Genomics
Hum Genet. 2008 ; 9: 403433



Genetic diversity of African populations

« The import of this on the
pathobiology, phenomics and
pharmacogenomics of
cerebrovascular disorders are
largely unexplored.

« Exploring genomics of diseases
has great potentials for deeper
insight, new therapeutics,
neuro-protective agents and
personalized medicine

Campbell and Tishkoff; Annu Rev Genomics
Hum Genet. 2008 ; 9: 403433



Genomics and health disparities

Adapted Gene Beneficial Trait Negative Outcome

HBB

Regulatory Deficiencies of
HBA and HBB

APOL1

ATP1A1, AQP2, CSK

DMD

Confers incomplete
resistance to lethal forms of
malaria

Confers incomplete
resistance to lethal forms of
malaria

Protection against Human
African Trypanosomiasis

Climate adaptation

Confers protection against
Lassa fever

Sickle Cell Trait
Sickle Cell Disease

a and B thalassemia

Kidney disease

Hypertension and
Osmoregulation

Duchenne Muscular
Dystrophy

Rotimi et al, 2016



(474 CVJAFRICA » Violume 26, No 2, H3Africa Supplement, March/April 2015 S27

The burden of stroke in Africa: a glance at the present
and a glimpse into the future

Mayowa O Owolabi, Sally Akarolo-Anthony, Rufus Akinyemi, Donna Arnett, Mulugeta Gebregziabher,
Carolyn Jenkins, Hemant Tiwari, Oyedunni Arulogun, Albert Akpalu, Fred Stephen Sarfo, Reginald
Obiako, Lukman Owolabi, Kwamena Sagoe, Sylvia Melikam, Abiodun M Adeoye, Daniel Lackland,
Bruce Ovbiagele, as members of the H3Africa Consortium

[ 44 ] CWJAFRICA = Volume 26, Mo 2, H3Africa Supplement, March/april 2015 @

Stroke genomics in people of African ancestry:
charting new paths
RO Akinyemi, B Owvbiagele, A Akpalu, C Jenkins, K Sagoe, L Owolabi, F Sarfo, R Obiako, M Gebreziabher,

E Melikam, S Warth, O Arulogun, D Lackland, A Ogunniyi, H Tiwari, RN Kalaria, D Armnett, MO Owolabi,
for the SIREMN investigators as members of the H3Africa Consortium

Contents lists available at ScienceDirect

Journal of the Neurological Sciences

journal homepage: www.elsevier.com/flocatefjns

Review article

Neurogenomics in Africa: Perspectives, progress, possibilities @Cmssmrk
and priorities

Rufus 0. Akinyemi *P* Mayowa O. Owolabi €, Tolulope Oyeniyi 9, Bruce Ovbiagele ¢, Donna K. Arnett ’,
Hemant K. Tiwarif, Richard Walker &, Adesola Ogunniyi €, Raj N. Kalaria P-**

and SIREN group of H3Africa Consortium

BRI AY S A )
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sIREN

G

Stroke Investigative Research and Education
Network (SIREN)

" " " enome. gov
|||", 1 Natlonal Human Genome Research Institute

National Institutes of Health

m) National Institute of Neurological Disorders and Stroke

Reducing the burden of neurological disease...

m) National Institutes .of Health
COHfice of Strategic Coordination - The Cormurvory Foona
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SIREN: Central Hypothesis and ODbjective

To develop suitable interventions, the stroke epidemic in Africa
needs accurate epidemiologic, phenotypic and genomic
characterization (first pillar of Stroke Quadrangle).

v' Aim: To evaluate the genomic and environmental risk factors
for stroke in sub-Saharan Africa, while simultaneously building

sustainable capacities in phenomlcs biobanking, genomics,
biostatistics and bioinformatics.

v Hypothesis: Distribution of unique and novel genomic and
environmental factors will account for the peculiar and hitherto

unreported pattern, incidence, type, subtype and outcome of
stroke among individuals of African ancestry.
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Unravel genomic and environmental risk

factors for stroke in Africans.

« CADET core: Training and Capacity
building for sustainability in all cores

« > 3000 case - control pairs

)
>
m
P
c__{'__..- >

SIBS — Phenomics [SIBS - ] SIBS - Biostatistics &
and Comm. Eng. Genomics Bioinformatics
4 \ | Candidate gene . 25 SNPs
« Accurate phenotyping Discovery Phase || GWAS African custom chip 2.5M SNPs &
Cases: ACCESS software- | \ J | WES/WGS; Pathway /Network analysis
patent p .
Controls: pictogram ... Validate new SNPs and CNVs +/- InDels
QVSFS created Replication Phase in REGARDS black sub-cohort, ISGC
« CVD screening of >7,000 ~ o
subjects during comm.
?;gf.ﬁ?ffii éé?fgke training [Genomic banking] Furthfer analysis W.I'th next n?xtGenSeq,
_model of translational for future analysis| | functional genomics, emerging tech.

SIREN 61



AIM on ClearCanvas Enriched Stroke phenotyping
Software : ACCESS

» For standard/uniform
reporting templates

across multiple sites in - R R R . SN

multicenter studies. DI - =

USER-FRIENDLY V00 QO~Q @V00 UL AQ QUL
Facilitates... ke .

* concordant and
reproducible classification
of all stroke subtypes by
multiple investigators

«  Multi-level adjudication/
quality control of image
report

« Export of image data to
other formats -XML map
to Excel and merges
easily with REDCap
database

* Archiving, backup &
security
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Preliminary Results



Risk factors for Ischemic
stroke (64 %)

Hypertension
Dyslipidaemia

Diabetes Mellitus

Stress

Cardiac diseases

Raised Waist-Hip ratio
High meat consumption
Monthly income=>$100
Reqular physical activity
Reqular vegetable intake

Alcohol consumption

OR

Risk factors for hemorrhagic

stroke (36%o)

Hypertension
Dyslipidaemia

Diabetes Mellitus

Stress

Cardiac diseases
Raised Waist-Hip ratio
High meat consumption
Monthly income>$100
Regular physical activity

Regular vegetable intake

OR

64
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Comparison with REGARDS

(African Americans and European Americans)

We compared stroke type and contributions of vascular risk factors among
Indigenous Africans (IA), African Americans (AA) and European
Americans (EA)

Using harmonized assessments and standard definitions, we compared data
on stroke type and established risk factors for stroke in acute stroke cases
age>55 years in SIREN and REGARDS

There were 811 1A, 452 AA and 665 EA stroke subjects, with mean age of
68.0+9.3, 73.0+8.3 and 76.0+8.3 years respectively (p<0.0001).

Hemorrhagic stroke was higher in 1A (27%) compared to AA (8%) and EA
(5.4%; p < 0.001). Lacunar strokes were highest in 1A (47.1%), followed
by AA (35.1%), and then EA (21.0%; p < 0.0001).



Proportion of primary stroke types

100
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50
40
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®m Hemorrhagic

Indigenous African Indigenous European
African Americans Africans + Americans
African
America
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Hypertension P<0.0001 for all comparisons



Hypertension was highest in 1A (92.8%), followed by AA
(82.5%) and then EA (64.2%; p<0.01).

Diabetes mellitus (DM) was similar in 1A (38.3%) and AA
(36.8%) but lower in EA (21%; p<0.0001).

Pre-morbid sedentary lifestyle was similar in AA (37.7%) and
EA (34%) but lower in 1A (8%).

Behavioural factors such as sedentary lifestyle, alcohol and
smoking may contribute to the higher proportion of ischemic
stroke in AA compared to 1A,

Inherited genetic variations offer a possible explanation for
the higher proportion of hypertension and DM among stroke
subjects of African ancestry as well as the proportion of risk
that remains unexplained by traditional and emerging risk
factors alone.




Candidate gene studies
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Next Steps..........



Genome-Wide Association Study using
the H3Africa Consortium Chip

FHRT
Cases & Controls 0000000
nE ceco oo
o0 00

....... + 0000000
u .l.. o000 00
| O o000 o000
® DDEIO ® 00000
DDOO 0000 O

08om°-  Single-nucleotide

O polymorphism

microarray chip

==

Allelic Odds
Ratio

Phenotype-
Genotype
Association
Findings

eCan probe for associations between a million (+?) genetic variants (SNP) and stroke

phenotypes

eMay identify novel genes-i.e., genes not previously suspected of playing a role in stroke

eMultiple testing can be problematic. Candidate genes identified here must be

examined in replication studies




Tackling the growing Stroke
burden in Africa



Stroke Turns 40

Cerebrovasc Dis 201030:127-147 Published online: May 24, 2010
DOl: 10.1159/000315099

Stroke: Working toward a Prioritized World Agenda

Vladimir Hachinski' Geoffrey A. Donnan®2" Philip B. Gorelick® 2" Werner Hacke®®.c" Steven C. Cramer '0.9.h

 The impact of stroke will grow into the future as populations age, and

globalization grows with attendant lifestyle changes — especially in developing
economies including Nigeria.

* To mark 40 years of the journal ‘Stroke’ Vladmir Hachinski, the WFN president
led a synergium to advance the frontiers of stroke in all facets in all the
regions of the world.
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Stroke Neurologic Manpower in Africa

* No Stroke — specific postgraduate medical education
programme in Africa (academic or professional)

« Most African strokologists are primarily neurologists
with different levels of further training and research
Interest in stroke.

« Stroke units are springing up — Cape Town, Accra,
Benin city, llorin, Cairo, with residents in Neurology,
Internal Medicine and Geriatrics rotating through them.



“PROBLEMS CAN BECOME OPPORTUNITIES
WHEN THE RIGHT PEOPLE COME TOGETHER."

ROBERT SOUTH




Opportunities in stroke medicine in Africa

 Paucity of strokologists and allied health workers for
effective MDT stroke research and practice.

* Neuroimaging challenges — availability and cost
 Lack of stroke rehab facilities

* Inequity of access to health care

 Stroke literacy and cultural beliefs

* Lack of stroke systems of care



Strategic keys to bridging the stroke
training gap In Africa

Global Health Perspective of Stroke Medicine

African and North — South Networking and
Collaborations

Strong Leadership and Team work

Creativity and Innovation : eg.Deploying IT
Mentorship

Tapping into the African Diaspora: Turning ‘Brain
drain’ to ‘Brain gain’

‘Training — Service — Research’ Synergy



Strengthening capacity for health research in Africa

James A GWhitworth, Gilbert Kokwara, Samson Kinyanji Valerie A Snewin, Marcel Tanner, Mark Walport, Nelson Sewankambo

HUMAN RESOURCES
FOR HEALTH

Kaddumukasa et al. Human Resources for Health 2014, 12:75
httpyfwww.humar-resources-health.com/content/12/1/75 ﬁm

CASE STUDY Open Access

Global medical education partnerships to expand
specialty expertise: a case report on building
neurology clinical and research capacity

Mark Kaddumukasa', Elly Katabira', Robert A Salata®, Marco A Costa®, Edward Ddumba®, Anthony Furlan”,
Angelina KakDDza-Mwesigeb. Moses R Karnya', Jarnes Kayima', Chris T LDHQEHE‘EkEFE. Harriet Mayanja-Kizza |
Charles Mondo', Shirley Moore’, Svetlana Pundik®, Nelson Sewankambo® Daniel | Simon?, Kathleen A Smyth'®
and Martha Sajatovic "’



World Stroke Academy (WSA)

 The World Stroke Academy is a global online educational
resource aimed at major stroke issues for CME of
healthcare professionals

)STROKE

* Professional section:
— Case based adaptive e-Learning
— Interactive elLearning lectures
— Webcast/podcast past congresses
— Article reviews
— Guidelines
— CME certification

e Patient/carers section:
World Stroke

Academy
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Guidelines

World Stroke Organization Global Stroke Services Guidelines and Action Plan

Patrice Lindsay'#*, Karen L. Furie®**", Stephen M. Davis>®', Geoffrey A. Donnan®’*, and
Bo Norrving®’

Int J Stroke 2014;9:4-13



LEVELS OF HEALTH SERVICE CAPACITY FOR STROKE CARE*

ADVANCED
STROKE CARE SERVICES

STROKE CARE SERVICES

MINIMAL

HEAL
AR

Fig. 1 Levels of health service capacity for stroke care.?



Table 1 Health service capacity for stroke care checklists*

Essential stroke services

0 Access to advanced diagnostic services

0 Access to physicians with stroke expertise

O Access to advanced interventions in addition
to tPA, such as interventional radiology and
neurosurgery

0 Access to specialist rehabilitation therapists

0 Access to community programs for recovery
after stroke

O Fully coordinated stroke care provided across
geographically discrete regions

d

Access to basic diagnostic services —
laboratory, ECG, CT scan, ultrasound
Access to nurses

Access to physicians, although may not
be stroke specialists

Access 1o acute thrombolysis with tPA
Access 1o elements of stroke unit care,
including members of an interdisciplinary
stroke team

Access 1o rehabilitation services

Access 1o stroke prevention therapies
such as aspirin, lifestyle change
recommendations, blood pressure
management

Limited coordinated stroke care provided
across geographically discrete regions

1 Variable access to healthcare workers
(nurses or lay workers)

1 Very limited access to physicians

0 Mo access to diagnostic services or
hospital care

1 Limited access to the most basic lifestyle
preventative advice

1 Care provided in local communities
without coordination across defined
geographic regions

*These checklists should be used for self-assessment and for stroke services planning. The goal is to achieve as many checkmarks as possible and
continually strive to provide the highest level of stroke services that is realistically and reasonably attainable, given local and regional resources and

circumstances.

CT, computed tomography; ECG, electrocardiogram; tPA, tissue plasminogen activator.



Stroke medicine sub-specialty interest among
young African neurologists and trainees

* 77 young African neurologists and trainees

(IWGYNT — African group database)

10 African countries

Sub —specialty interest (multiple choices)
- Stroke medicine :

- Epileptology 28 (36.4%)
- Movement disorders : 21 (27.3%)
- Neuroinfections : 17 (22.1%)

- Cognitive Neurology : 10 (13.0%)
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Nigeria-Florida Alliance Focuses on Training HENEIENCNEE

BY DIANA M. SCHNEIDER, PH.D.

new alliance between the Florida So-
Acicty of Neurology and the Nigerian

Society of Neurological Sciences and
Nigerian Stroke Society — the Nigeria-Flori-
da Neuroscience Partnership — aims to de-
velop neurology training and services in the
West African country and eventually to ex-
pand to include research collaborations, ex-
change programs, mentoring, patient man-
agement., teleconferencing, and other
collaborative efforts.

The Nigerian Smoke Society (NSS) is an
affiliate of the Nigerian Sodiety of Neuro-
logical Sciences (NSNS) and the World
Stroke Organisation. All NSNS membersin-
terested in stroke are NSS members. It was
inaugurated in 2009. Prof. Yomi Ogun is
president, Dr. Njide Okubadejo is vice pres-
ident, and Dr. Bamidele Osalusi is secretary-
general.

The partmership was forged
in response to recent study
findings demonstrating that
Nigeria's high sooke and asso-
ciated mortality rates. coupled
with a shortage of trained neu-
rologists and a lack of under
standing of stroke in patients
and health care providers
alike, put the country at

Nigeria — Florida Neuroscience Partnership

risk for further
straining its al-
ready diminished
resources.

The organizers
also plan to focus
on the develop-
ment of clinical
programs such as
stroke units, in-
dependent sub-
specialty clinics,
neurosurgical
subspecialdes, as
well as the cre-
adon of guide-
lines for how
neurological
emergencies can
be approached
by neurologists
and neurosurgeons, and by
practitioners in pediatrics, in-
ternal medicine, emergency
medicine, and general surgery
when neurologists and neuro-
surgeons are not available.

The first Nigeria-Florida
Neuroscience Partnership
(NFNP) conference was held
Now. 2-5 in Lagos, Nige-
ria. The Joint Steering

Dr. Susan Naselli of the Florida Neurological Society presents a
neurological Tool Kit to a participant at the partnership meeting.

Committee was co-chaired by Dr. Michael
Finkel, representing the Florida Society of
Neurology (FSN) and the World Neurology
Foundation (WFN); Prof. Yomi Ogun of the
NSNS, with the help of Dr. Njide Okubade-
jo. Dr. Rufus Akinyemi, and Dr. Bunmi
Ogunrin, all members of both the NSNS and
NSS: and Dr. Hubert Fernandez, Dr. Al
Malek, and Dr. Susan Naselli, all of the FNS.

See Nigeria-Florida « page 5
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India

A WFN Assodation of
Parkinsonism and Related
Disorders-sponsored
teaching course aimed to
update neurologists on
advances in the field and
encourage medical
students to consider it as
a spedalty.

PAGE 3

Travelling Fellowships
The WFN invites
applications for the 2011
Junior Travelling
Fellowships, and last
year’s Fellows share their
experiences and lessons
learned at their selected
conferences.

PAGES 2 anD 8B
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Nurse - centered discharge planning may be
effective for home — based rehabilitation

Comprehensive Discharge Planning

and Home Follow-up of Hospitalized Elders
A Randomized Clinical Trial

Mary D). Naylor, PhD

Darothy Brooten, PhD

Roberia Camphell, MSN

I:ti.l.l'l'lﬂ]'il H Ilﬂi"lll'l:‘-'l'll. ‘ll""

Mathy D). Mezey, EdD

Mark V. Pauly, PhD

). Sanford Schwariz, MI)

Context Comprehensive discharge planning by advanced practice nurses has dem-
pnstrated short-term reduections In readmisslons of elderly patlients, but the benefits
of more Intenstve follow-up of hospitalzed elders at nsk for poor outcomes after dis-
charge has not been studled.

Objective Toexamine the effectivensss of an advanced practice nurse—centered discharge
planning and home follow -up Intervention for elders at nsk for hospital readmissions.

Design Randomized dinical tnal with follow-up at 2, 6, 12, and 24 weeks after In-
dex hospital discharge.

Setting Two urban, academically affillated hospitals in Philadelphia, Pa.

IAMA, February 17, 1990 _Val 2B1, Mo, 7

Conclusion: An advanced practice nurse—centered discharge planning
and home care intervention for at-risk hospitalized elders reduced
readmissions, lengthened the time between discharge and
readmission, and decreased the costs of providing health care.



Journal of the Neurological Scences 359 (2015) 112-116

Contents lists available at ScienceDirect

Journal of the Neurological Sciences

journal homepage: www._elsevier.com/locate/jns

Task-shifting training improves stroke knowledge among Nigerian @mﬁm
non-neurologist health workers

Rufus 0. Akinyemi *#*, Mayowa O. Owolabi ", Philip B. Adebayo ©, Joshua 0. Akinyemi ¢, Folajimi M. Otubogun #,
Ezinne Uvere ", Olaleye Adeniji ® Osimhiarherhuo Adeleye * Olumayowa Aridegbe ® Funmilola T. Taiwo ',
Shamsideen A. Ogun ¢, Adesola Ogunniyi
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Fig. 3. Association between respondents' profesdonal category and knowledge of thrombalysis before and after the training.







Final wordsS....c.ceeeeeeeene

Building neurological services in Africa

International institutions will need towork in partnership with Africa to meet the growing burden
of neurological disorders across the continent. Many see the creation of the World Federation of
Neurology’s Africa Committee as an important step in the right direction. Rebecca Craven reports.

Faculty at EAN RTC in Dakar, Senegal, July 2013

www thalancet.comfneurology Vol 2 January 20040

v'“ With the trainees on the ground telling us what should
happen, people are very positive about the future”

- Prof. Raj Kalaria.

v'“ My African colleagues feel very optimistic about the
future of neurological sciences in Africa”

- Prof. Alfred Njamnshi.
v'“| like the dreams of the future better than the history of
the past”

- Thomas Jefferson.
v’ “The future belongs to those who believe in the beauty
of their dreams”

-Eleanor Roosevelt



Summary

An Increase In global stroke burden with
regional variations , LMIC being worst affected

Growing burden of Stroke in Africa

The current epidemiology is driven by certain
modifiable and non — modifiable factors
Capacity building, including task — shifting
approaches and stroke services devp are needed
to curtain the growing burden in Africa.
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