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Sigles, acronymes et abréviations

ACSOS . $JUHVVLRQV &pUpEUDOHYV 6pYqUHV GYf2UL.
ACTIV-LIM . Activities limitaton (/HV OLPLWDWLRQV GYIDFWLYLV
ADL . Activity of Daily Living (Activités de la vie quotidieme)

AlIT . Accidents Ischémiques Transitoires

AJOL . African Journal OnLine

ASS . Afrigue subsaharienne

AVC . Accident Vasculaire Cérébral

AVCH . Accident Vasculaire Cérébral HéEmorragique

AVCI . Accident Vasculaire Cérébral Ischémique

CIF . Classifiation Internationale Fonctionnement du Handicap et de la San
CISS . Chinese Ischemic Stroke Subclassification

CHU . Centre Hospitalier Universitaire

CHUD . Centre Hospitalier Universitaire Départemental

CLERB :  Comité local d'éthique pour la RechezdBiomédicale

CNHU . Centre National Hospitalier Universitaire

DWI . Diffusion Weighted Imaging

ECG . Electrocardiogramme

EEG . ElectrocEncéphalogramme

F CFA . Franc de CFA

FLAIR . Fluid Attenuated Inversion Recovery

GBD . Global Burden of Diseases

GENIC : (WXGH GX SURILO JpQpWLTXH GH OfLQIDU
HADs . Hospital Anxiety and Depression Scale

HIC . Hémorragies Intracérébrales
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HR

HSA

Cos0%

IENT
IDM
IPAQ
IRM
IV+IA
INRP
LACI
NIHSS
OCSP
OoMS

OR

PACI

PAD
PAR
PAS
PI1B

PMS

POCI

PVD

hazardratio

Hémorragies SouArachnoidiennes

Infarctus Cérébraux

Intervalle de Conéince a 95%

,QVWLWXW GT(SLGpPLRORJLH HW GH 1HXU
Infarctus Du Myocarde

International Physical Activity Questionnaire

Imagerie par Résonance Magéntique

Intraveineuse+Intrartérielle

Journal of Nurosciences in Rural Practice

Lacunar Infarcts (infarctus lacunaire)

National Institute of Health Stroke Scale

Oxfordshire Community Stroke Project Classification

Organisation Mondiale de la Santé

Odds Ratio (Rappode cbte)

Partial Anterior Circulation Infarcts (atteinte partielle de la circulation
antérieure)

Pression Artérielle Diastolique

Part de Risque Attribuable

Pression Artérielle Systolique

Produit Intérieur Brut

Paticipation Measurement Scale

Posterior Circulation Infarcts (infarctus dans le territoire de la circulatic
postérieure (vertébrbasilaire).

Pays en Voie de Développement
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PRISMA

RMB

rt-PA

SAMU

SIREN

SMIG

SPARKLE

TACI

TOAST

UNV

3DTOF

Preferred Reporting Items for Systematic reviews and ldedtlyses
Renminbi, Monnaie chinoise (Yuan)

Activateur Recombinant du Plasminogéene Tissulaire
6HUYLFH GY$FFXHLO OpGLFDO GHV 8UJHQF
Stroke Investigative Research and Education Network

Salaire Minimum Interprofessioel Garanti

Subtypes of Ischemic Stroke Classification System

Total Anterior Circulation Infarcts (atteinte totale de la circulation
antérieure)

Trial of Org 10172 in Acute Stroke Treatment

Unité Neurovasculaire

3 D Time Of Flight (sequence artérielle en temps de vol)
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INTRODUCTION

/IYDFFLGHQW YDVFXODLUH FpUpEUDO $9& FRQVWLWXH
monde car ce sont 16 millions de nouveaux cas qui sont observés chaque année, responsables
G 1 @D B,7 millions de décd8éjot et al.2009. Le nombre absolu de personnes touchées
par un AVC a considérablement augmenté dans tous les pays du monde entre 1990 et 2013.
/IH IDUGHDX GH OY%$9& FRQWLQXH GYDXJPHQW Héz quilegp SDUWL
observe également des facteurs de risque cardiovasculaires traditionnels, y compris
I'hypertension, le diabéte, I'obésité et la toxicomanie. Il y a des différences géographiques

QDWLRQDOHV HW UpJLRQDOHV VLJQ lahsFeDrivhdeHI¥ plBsDQV O
grande partie de la charge étant supportée par les pays a revenu faible et interfRémijaire
et al.2015 Sultanet al.2013.
Il est reconnu que les AVC sont une cause majeure d'invalidité chez les adultes en raison de la
déficience sévere a long terme ainsi que des limitations dans les activités comme la marche, la
SDUROH HW OHV UHVWULFWLRQV GH SDUWLFLSDWLRQ VRF|
encore aggravé par des colts économiques substgdBtieBarlo et al. 2009]. En plus du
handicap physique, les effets néfastes s'étendent également & un fardeannémetio
psychosocial importanEn effet, un grand nombre de survivants d'un AVC souffriraient de
dépressionHackettet al.2005.

L'incidence des accidents s@ulaires cérébraux dans les pays a revenu faible ou
intermédiaire dépasserait celle des pays a revenu élevé. On note également un age plus
SUpFRFH G DSSDULWLRQ GH OD PDODGLH IDFWHNE FRQWU
et al. 2017. Les paysen voie de développement recensent 80% des déces dus aux AVC
[Lopez et al. 2006]Par ailleurdes AVC constituent 52% des décés vasculaires en Afrique

contre 38% en Europe [Lopez et al. 2006].
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6XU OH SODQ pSLGpPLRORJLTXH @§ $dightduxsHenHety FDUD
progressionlLa particularité des AVC réside surtout dans la forte mortalité en rapport avec
des infrastructures et ressources inexistantes ou inadégquate®galement des spécificités
culturelles. Il importe de disposer de dormmdiables sur le pronostic des AVC dans cette
UpJLRQ DILQ GTRULHQWHU OHV VW WaisVavdrit Hout iGfalididip G X FW L
mieux comprendre les déterminants de cette lourde charge notamment la mortalité et le
pronostic dans cette région. &meilleure compréhension de ces déterminants permettrait de

mieux orienter et structurer des actions biens ciblées pour le controle.
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PARTIE 1 : GENERALITES PROBLEMATIQUE

Les AVC constituent un véritable probleme de santé publique de par sa fréqusnce, se
conséquencesocic pFRQRPLTXHV VHV FRPSOLFDWLRQV reiétOH KDQ
la prévalence des AVC est estimée dans le monde4etr0 pour 1000 habitants [Feigin et
al 2003].Toutefoisil existe une grande disparité selon les régarselon les années.

En 2016 environ 13,6 PLOOLRQV GT1%$9& VRQW UHFHQVpV GDQV
5,5millions de déces@lobal Burden of Diseases BB), 2019. Les AVC représentent
JOREDOHPHQW GHV GpFqOrgamsatdn ™Mbhdrale Qe3adnté3gME)lU O
85% de ces déces (dus aux AVC) sont enregistrés dans les pays a revenu faible et
intermédiaire [Matherst al.2006]. Les AVC constituent la deuxiéme cause de déceés dans le
monde [Lopez AD, 2006]. Le monde est en proie a une transition épidgmue.Si en
1990 les AVC constituaient £ FDXVH GYDQQpH GH YLH FRQMAidpH VXU
sont devenuga 3™ cause tout age confondu mais la deuxiéme chez les sujets de plus de
50ans [GBD2019, @ /fDPpPOLRUDWLRQ IGHW VW REHGOWHRGPUBBFH
de faireaugmenter le poids des AVC dans les années a v@hiQ VL j OTKRUL]RQ S
80% des AVC seront recensés dans les pays a revenu faible et intermédiaireefl ahez

2006].

1-1- Epidemiologie descriptive et aalytique
1-1-1.Incidence
I TMLQFLGHQFH HVW OH QRPEUH GH QRXYHDX[ FDV GYTXQF
XWLOLVH DXVVL OH WDX[ GTLQFLGHQFH TXL HVW OH QRPEU
SRSXODWLRQ j ULVTXH VXU XQ He &ppdur ROB.BOBr&prpiiees OO H VI
ou pour 1000 personnasnéesSon étude impose souvent des registres de population qui

sont rares dans les pays a revenus faibles et intermédiaires. En Afrique il existe des registres
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KRVSLWDOLHUYV HWidérde ErDpdptitigpnWst e dmmaadatiéns sur la validité
GHV pWXGHYV GTLQFLGHQFHV RQW pWp IDLWHV >6XGORZ &/
récemment [Feigiet al.2004; Feiginet al.2018]
Monde

Globalement on enregistre annuellement 16 millionealeseaux cas responsables de
5,7 millions de déces dans le monde [Stongthkal.2007].Un AVC survient dans le monde
toutes les 2secondd3e grandes disparités sont observées a travers le monde ayaciiemt
Nord-sud et Esbuest pobablement en rappt avec des facteurs environnementaux et
génétiques. DQV OHV SD\V GpYHORSSpV OYLQFLISEI@MPouB HV $9&
100 000 personneennéesfeginet al.2009. (Q (XURSH OH QRPEUH GYDFFLGFH
cérébraux dans les pays deniibh Européenngen Isinde, en Norvége et en Suisdeyrait
passer de 1,1 million par an en 2000 a plus de 1,5 million par an en 2025 uniquement en
UDLVRQ GHV FKDQJHPHQWYV G gRirbentaRQ{XHM Y QFHHGRIQ@ FH 20H
AVC en Allemagne &té estimé a environ 16240 par 100 000 personnes par an, la moitié
des patients ayant plus de 70 gherpillat et al 2015. Une revue systématique sur
OfpSLGpPLRORJLH GHV $9& HQ $PpULTXH /DWLQH HW GDQV
compriseente 135 et 156 pour 100 personnesnées [Lavadost al2007] Dans les pays a
revenu failkOH HW LQWHUPpGéare lde b ® 331 Qéur GO Epdrsoramsées
[Fegin et al. 2009]. Toutefois il est a noter une variation importante dans le temps de
OfLQFLGHQFH VHQRIQued HispatitésIgeByaphidiitO TLQWpPULHXU GIXQ|
région. En effet globalement dans le monde orcanstatéune diminution de 12% de
OfLQFLGHQFH GHV $9& FHV  GeétdlQi Mais Gudine@dphddV >)HL.
QRWDPPHQW O$§ahatiehieX (heaMcddp plus la région australe du continent)
connaissent une légere augmentatienprés de 2% selon les données récentes [QHE

2020] velant FRQWUHGLUH OHV HVWLPDWLRQV GHceOd%2a86 TXL S
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PLOOLRQV GH QRXYHDX|[ FDV G1%$9& j OTKRUL]RQ GX IDL
[Stonget al.2007].
Afrique sub-saharienne

En Afrigue subsaharienne, I'AVC a un taux d'incidence annuel allant jub48,a
pour 100000 Damascenet al.2010@ $X 1LJpULD j ,EDGDQ XQH aWXGH G
montré un taux de 15 pour 1@ [Osuntokunet al. 1979} au Zimbabwe, dans la capitale
+DUDUH OH WD X éxaff estirhd &390 podir BEIWD [Matengaet al. 1997. Une
autre conduiteen Tanzanie a retrouvé respectivement en milieu rural et urbain 94,5 et 107,9
pour 100000 personne§Vplker et al. 2010]. Une métanalyse conduite sur les études en
population retrouve une incidence annuelle de 112,94 pour 100000personnes en Afrique
[Adeloye 2014. Mais cette derniere méte QDO\VH D SULVH HQ FRPSWH OHV
QRUG QRWDPPHQW OY(J\SWH HW OH ODJKUHE FODVVLTXHEF
Orient. Les données récestenontrent XQH DXJPHQWDWLRQ GH OTQ@eFLGHQF
VXEVDKDULHQQH GDQV VD SDUWLH DXVWUDOH FRQWUDLUH
partout ailleurs dans cette région [GBD, 2010RQ $IULTXH GX 6XG OYLQFLGHQFH
la communautéG 1 $ J L QdsRextichéé a 244 pour 100000 persoramses [Maredzat al.
2015]. Récemment une metBQDO\WVH VXU OHV GRQQpPpHV GYLQFLGHQF
O L QF L Gutkg pbolde @tait de 25,9/MMhabitants et plus élevée chez les hommes
[Adeloye et al.2019]. Il existe aussi un gradient urbain/ruiains cette méme métmalyse
LO\ D XQH WHQGDQFH j OfDXJPHQWDWLRQ GH OJLQFLGHQF
GH DORUV TXH j SDUWLU GH MXVTXT] HEDOH pWD
dehors de ces études en population@QieXHV UHJLVWUHV KRiNc@lénseDlesLHUV U
AVC mais ne pouvant rendre compte de la réalité des donki@éssau Ghana les admissions
pour AVC représentaier2% en 196@t 12% en 1993Nyameet al.1994]. Au Bénin environ

QR XY HD X V& [@ont ®%HS décedtaientrecensés en 2016 soit udieninutionde
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3,1% par rapport a 1990ne diminution du nombre de décés de 5,09%)peut donc estimer

j QRXYHDX[ FDV GY$9& FKABDRHOMRXU DX %pQLQ
1-1-2. Prévalence

La prévalence est le nombréH FDV GY{XQH PDODGLH QRXYHDX[ FRPP
SRSXODWLRQ (OOH SHXW V{H[SULPHU HQ QRPEUH DEVROX
SRSXODWLRQ (OOH HVW VRXYHQW H[SULPpH HQ SRXU
indicateur statf XH ,0 HVW LPSRUWDQW GH OH \cWOGCEIH) 8 DOBDIG M
HQ UDSSRUW DYHF OfYkJH
Monde

Dans les pays occidentaux, la prévalence des AVC varig ®la 10,2 pour 1000
habitants et atteint plus d® pour 1 000 habitants au Jad&w®igin et al.2003} Aux Etats
Unis, I'AVC est I'un des problémeg santé les plus importants et en 20@5revalence était
de 5,8 millions chez les adultes de 20 ans et glakgnsen et ak00q. Les estimations de
prévalence pour 2003 au Canadwstraientque 4,5% de la population agée de 65 ans et plus
a eu un AVC antgeur[Johansen et a2006]
Afrique

En Afrique subsahariennda prévalencevariede 15 a 1300 pour 1@D0. En Egypte,
le taux global de prévalence des AVC est de 963/100000 habialin des estimations
récentes. Au Néria, la prévalence actuelle de I'AV&aitde 1,14 pour 1000 en 2008u
%pQLQ OD SUpYDOHQFH VWDQGDUGLVpH VXU OfkJH HVW
respectivement a Cotonou [Cossial.2012] et a ParakojAdoukonouet al.2020} Une autre
étude réalisée dans le delta du Niger au Nigeria a retrouvé une prévalence él288& de
pour 100000 habitant&Egejimoforet al. 2017]. Une métanalyse des études de prévalence
en Afrique réalisée en 2014 a observé pré&valence poolée de 387,9 pour 100000 habitants

[Adeloye 2014].Toutefois en 2019 dans une métzalyse sur les données épidémiologiques
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en population au Nigeria les mémes auteurs rapportent éval@nce poolée de 670 pour

100000 habitants plus impocsWDQWH FKH] OHV KRPPHV DYHF XQH WHQG
dernieres années [Adelogé al. 2019]. Il existe ici aussi un gradient rural/urbala
SUpYDOHQFH pWDQW SOXV pOHYpH HQePACLddcUpanXle DO T X4
premier rang des f&ctions neurologiques au Sénégal avec 30 % des hospitalisations a la
clinique neurologique du Centre Hospitainiversitaire de Fann, Dak&énégal Touré et al.

2010 et46% au CNHU de Cotonou [Avoda al.1997]

Le tableau | résume quelques étudegpralence sur les AVC en population générale en

Afrique subsaharienne.
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Tableaul: Quelques études gheévalence des AVC en Afrique sidaharienne

Année Lieu Tallle Définition AVC Méthodes N° cas | Prévalence* | Standardisée sur I k JH
1982 Aiyete (Nigeria) 903 OoMS Pore-a-porte 4 440

1982 Igo-Ora (Nigeria) 18954 OoMS Pore-a-porte 10 53

1987 Udo (Nigeria) 2925 OMS Pore-a-porte 2 68

1986 Ethiopie 60820 OMS Pore-a-porte 9 15

2001 Agincourt [Afrique du Sudl | 42378 OMS Suveillance démographique 103 243 300# 2008
2007 Lagos (Nigeria) 13127 OMS Pore-a-porte 15 114

2010 Cotonou (Baéin) 15155 OMS+CT-scan Pore-a-porte 70 462 T70#
2013 Hai (Tanzanig OMS Surveillance démographique 108

2014 Anambra (Nigeria) 6150 OMS Pore-a-porte 10 163

2014 Delta Niger (Nigeria) 1057 OMS Pore-a-porte 9 851 1230#
2015 Kwara (Nigeria) 12992 OMS Porteaporte 17 131

*pour 100000habitants #standardisée sur la population OMS,
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1-1-3.Facteurs e risque (Epidémiologie analytique)

,O QYH[LVWH SDV GH SDUWLFXODULWpPV GHV IDFWHXU)
mémes facteurs de risque sont retrouveés. Toutefois leurs poids ne sont pas les mémes partout
sur le globgFeigin et al. 2016} Les fateurs de risque des infarctus cérébraux different un
peu de ceux des hémorragies ifgeaenchymateuses bien que les deux entités partagent
SDUIRLYVY OHV PrPHV IDFWHXUV &HUWDLQV IDFWHXUV VRQW
qui est un puissarfacteur de risque avec une augmentation du risque dés 55ans (risque
multiplié par 2 pour toute augmentation de 10ans). Le sexe est un facteur de risque mais qui
reste discuté. En effet les études sont contradictoires et les données ne sont pas clairement
établies comme dans la pathologie coronarienfefRULJLQH HWKQLTXH HVW pJDO
identifié (les sujets de race noire et hispanique étant plus a risque pWVaIt2005; Markus
et al.2007]. ' I1DXWUHV IDFWHXUV GH ULVT X ldntecdent® lar@llauk,D EO H V
des facteurs génétiques sont rapportés. Concernant les facteurs de risque modifiables les
GRQQpHV UpFHQW H VcoadditeOalligiyénatau &HandOwolah et al. 2018]
apportent des informations substantielles. En effas dme étude cagsmoins 2118 sujets
ayant fait un AVC appariés a des témoins les facteurs de risque non mod#dislbes ont
été identifiés (tableal 3DU DLOOHXUY GDQV FHWWH pWXGH OfTK\SHI
part de risque attribuadstPAR) plus de 90% des AVC et environ 97% deésnorragies intra
SDUHQFK\PDWHXVHV HW GHV DFFLGHQWYV LVFKpPLTXHYV
risque expliguerait pres de 98,2% des AVC.
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Tableaull : Facteurs de risqueed AVC(Etude SIREN, [Owolabét al.2018)

Facteurs

Odds Ratio [IC95%)]

PAR [IC95%]

Hypertension artérielle

19,36 [12,11- 3093]

90,8% B7,9- 93,7)

Diabete

2,58 [198- 3-37]

22,1% [L7-8- 26-4]

Dyslipidémie

1,85 [144 +2,38]

35,8%[25,3 +462]

Tabagisme actuel

4,42 [175 +11,16]

2,3% [15 +3,1]

Revenu mensuel >100USdollars

1,35 [107 +1,71]

14,9% B-8 26,0]

Inactivité physique

2,13 [,12- 4,05]

2,4% P,7-4,1]

Maladie cardiaque

1,65 [1,09- 2 49]

4,3% 0,6 - 7,9]

Stress

1-89 [1-40- 2-54)

11-6% [6-6 - 16-7]

Histoire familiale de maladie cardiovasculair

1,29 [1-00 - 1-66]

9,2% [i0-5 - 18-9)

Ajout de sel a table

2,14 [L-34- 3-43]

5,3% (33 +7,3]

Rapport taille/tour de hanche élevé

1,48 [1,131,94]

26,5% [12,940,2]

Faible consommatiode fruits et léegumes

2.43 [1,81- 3-26]

18-2% [14-1- 223]

Consommation réguliére de viande

1,59 [L,19 +2,13]

31,1% (13,3 48,9)

'IDXWUHV IDFWHXUV GH ULVTXH {BRIQ¥al28MQWLILpV GDC

Drépanocytose (OR200-300)

Contraception orale (OR 2,1-4,0)

Syndrome métabolique (OR2,1-2,5)

6\QGURPH GYDSQpH :@RBR3VRPPHLO 25

Elévation de la CRP (OR1,7)

Alcool (OR: 1,7 pour les AVC ischémiques et 3,4 pour les hémorragies)

Sténoseale lacarotide asymptomatique (QR,0)

Hyperhomocystéinémie (ORL,4)
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1-2- Mortalité et prédicteurs

Les indicateurs de mortalité sont la mortalité globale et la |étalité.
La mortalité est le nombre total de déceés, toutes causes confondues.
La mortalité spécifique est le nombre de décesdiare maladie donnée dans une population.

La létalité quant a elle est le nombre de déces dus a une cause donnée rapporté au
nombre total de sujets ayant présenté la maladie sur une période dosmémnnées de
PRUWDOLWpP FRPPH G1DG8A (PHRUEL ®IHWVpL GRULFDHVOMX UWUH VWD

Les AVC sont la deuxieme cause de mortalité denménde et dans les pays en
développement (PE 'fDSUqV 01206 SOXV GH PLOOLRQV GH SHI
VXLWHYV GTXQ $9& HQ du GBD lhdiq:RGEG pHillions de déces dus aux
$9& VRQW HQUHJILVWUpPV HQ 6 XU OH SODQ WHPSRUHO
une diminution de 36% par rapport aux données de 1990 [GBD, 2019]. Entre 1990 et 2016 il
y a globalement une dimition de la mortalité par AVC. Mais cette diminution est plus
importante dans les pays développés ou a haut rexertitbtWWH GLPLQXWLRQ HVW

HW VHXOHPHQW GH GDQV OHV SD\V j IDLEOH UHYHQX

la plus faiEOH GLPLQXWLRQ HW VXUWRXW &haBddné\avee! 3,89V W U D (

Of$IULTXH GX 6XG DYHF XQH GLPLQXWLRQ GH OH /
augmentation de la mortalité). En 2002, le taux de mortalité dans le monde des AVC varient
de24 a 251 pour 100.000 bisgants annuellement [Johnston et28109]. Au Canada le taux de
mortalitt global était de 47,8 pour @0 personnes. En Chine, awate population dé,4
milliard de personnes, le taux annuel de mortalité par AVC est d'enviBomillion, soit
environ 157 pour 100000. Cette affection y est la principale cause de déceés et d'invalidité chez
les adultes.En outre, la Chine compte 2,5 millions de nouveaux cas chaque année et 7,5
millions de survivants d'un AVC [Cheet al. 2008 Liu et al.2011]. Aux EtatdJnis la

mortalité par AVC est tres élevée et dépend significativement du revenu des populations.
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Ainsi les contrées les plus pauvres enregistrent la mortalité la plus élevée [Metssing
2004].

En Afrigue subsaharienneles @ QpHYV VRQW SHX FRQVLVWDQWHV G.
registre de déces et des certificats de déces [Caatnal. 2007]. Entre 2007 et 2011, la
mortalité par AVCGDQV OD FRPPXQDXWp GT1$JL @EiRR3ineeaHD! $IULT X
pour 10@00 [Maredzeet al. 2015]. Toutefois en 2001 selon les estimations du GBD 355.000
décés dus aux AvV@vaient &teHQUHJILVWUpPpV UHSUpVHQWDQW GH OfH
16% en Europe la méme année). Le déces par AVC représente 52% des déces vasculaires
contre 38% en Hope. Des études réalisées en Afrique retrouvent unglitdrentre 82 et
165 pour 10000 habitants/an. La part de mortalité @stnpriseentre 2% et 10%.e tableau
lIl résume quelques données sur la mortalité des AVC en Afrigusahdrienne.

Tableau Il : Quelques études sur la mortalité des AVC en population en Afrique
(Adapté de Adoukonou et Lacroix. 2018)

Année Lieu Taille Mortalité(/100000habitants) Part de mortalité
19751980 | Accra (Ghana) 4075 8%

19921995 | Agincourt(Afrique du Sud) | 63000 127 6%

19921995 | Dar Es Salam (Tanzanie) | 65 826 158 6.1%

19921995 | Hai (Tanzanie) 142 414 | 165 8.8%

19921995 | Morogoro (Tanzanie) 99 672 82 2.5%

1-3- Letalité
Les données de létalité inthespitaliere sont nombreuses et dépendentélai

GI{DGPLVVLRQ HW GH QRPEUHX[ DXWUHV IDFWHXUV GRQW

GY1%$9& HW OHV FRPSOLFDWLRQV j OD SKDVH DLJXs *OREDO
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40% [Feiginet al. 2009]. Il existe une grande variation dans le tenfigndance a une
GLPLQXWLRQ GH OD OpWDOLWpP VXLYDQW OHV ]JRQHV JpR
effet dans une méd@nalyse sur la mortalité a un mois des AVC ischémiques une létalité de
13,5% [IC95% 12,3%14,4%)] a été rapportée avec uraabilité géographique [Zhang et al.

2020]. Toutefois cette mét® QDO\VH QD SDV SULV HQ FRPSWH OHV p
raisons non élucidées. Dans la majorité des études la |Iétalité précoce et a un mois semble plus
pOHYpH HQ FDV G {KefRhatéudd H25L Q WU SBTKpPRUUDJILH
arachnoidienne (20 TXYHQ FDV GYLQIDB23%)\VIBe¢)dteF al.2@OE]|UDARS le

registre de Dijon en France on a noté une baisse de 25% en 20ans de la létalité a un mois des
AVC [Béjot et al.2007]. DIDXW U HV p Votte I vheRQt@dahBegFeigin et2009,

Zhanget al.2020, Bejotet al.2016]. Plusieurs raisons expliquent cette tendance notamment
OYDPpOLRUDWLRQ GH OD SULVH HQ FKDUJH j OD SKDVH DL
[Béjot et al. 2009; Lackland et al. 2014]. La mortalité a lonterme demeure une
SUpRFFXSDWLRQ PDMHXUH /71$9& HVW XQ IDFWHXU GH UL\
'‘DQHPDUN GDQV XQH pWXGH SURVSHFWLYH D\DQW LQFOX
risque de déces est 5 fois plus élevé entre letol? mois comparé a la pdation général
[BrennumHansen et al2001]. Dans cette méme étude la Iétalité était de 28%, 41% et 60%
respectivement a 1mois, 1lan et 5ans. A Dijon en France la survie aprés ier pié@ était

de 81,8%, 792%76,8%; 72,1% et 62,4% respectivement g 2; 3; 5 et 10ans [Romain et

al. 2020]. La mortalité a longetme est donextrémement variable. Plusieurs facteurs
pouraienW H[SOLTXHU FHWWH JUDQGH sYpbpulatDisLéutigep, lIgs VDY RL
infrastructures médicales, le niveau se@@¢- RQRPLTXH OYLPSRUWDQFH GH
VHFRQGDLUH HW OfYDGKpVLRQ DX WUDLWHPHQW GHV SDWL

AVC sont essentiellement vasculaires (AVC et infasau myocarde).
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Les études de mortalité sont tres difficiles Afrique subsaharienne en raison de
OTDEVHQFH Gkl décasUiables| dreDr&istre valide de population et de recensement
aléatoire de la population. La plupart des études sont htispet et des études de mortalité
HQ SRSXODWLRQ VRQW H[WUrPHPHQW UDUHVY GDQV FHWWH
PPWKRGH TXL SHXW FRQYHQLU DX[ pWXGHV GDQV FHWWH
approcher la cause akces [Aggarwakt al. 2011] et peut étre utilisée pour déterminer la

cause de déces dans les AVC surtout dempays a faible revenu [Gupéa al.2012].

1-4- Prédiction du pronostic des AVC

BOXVLHXUV IDFWHXUV SURQRVWLTXHV RQWupyep LGHQYV
G1$9& GX GpODL GYDGPLVVLRQ GHV IDFWHXUV GH ULVTXH
des complications a la phase aigué, du $gpe étiologique, des facteurs biologiques et
GIDXWUHYV t8DquePHWQUMMD X GH KD Q GQ ¥ V8 DDAV E/E I &
de la multiplicité des paramétres et la difficulté de les prendre en compte tous dans les
modeles des scores pronostiqgues ont été développés. Toutefois certains scores sont plus
UHVWULFWLIV HW VIDGUHWXHQGEM P X\ UMMV N REJWIRHDXRBX S
VIDGUHVVHQW j WRXV O HA. Wutsfeld/il &tidpattant d2 BidreDder les
sujets ayant fait un premier AVC de ceuxi gnt survécu a un premier AVIEs risques de
décés etd pronostic [ QFWLRQQHO j ORQJ WHUPH QfpWDQW SDV OHV
FRPSDUDQW GHV WX te¥ sijdisGams/ART & dnortalité & 5ans était de 21,0%
contre 7,9% dans une popudat témoins sans AVC. [Engstad et2003].

Une étude japonaise rade portant sur le registre des AVC et des attaques cardiaques
GDQV OD SRSXODWLRQ GH 6KLJD GYTHQYLURQ PLOOLRC
(apres un mois) ont été suivi pendant 5ans. La survie a 5ans était de 65.9%. Les prédicteurs de
déceséth HQW OfkJH OH VH[H PDVFXOLQ OH W\SH GT1$9& OH (
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QLYHDX GH KDQGLFDS DY Dapashiroeisdd. 2020 .Flusjdurs études ont
LGHQWLILp OTkJH FRPPH SUpGLFWHXU GiXp@dicBuQgrigsaht F (Q H
retrouvé, és sujets agés étant plus a risque de déces [Elgasaly2019]. Par contre les

données concernant le sexe sont contradictoires. Si certtimgssont rapporté le sexe

masculin comme associé a un risque élevé de déces a coam etolong term¢Elfassy et

al. 2019; Li et al.2016] GY{DXWUHV VXJIJqQUHQW XQH DVVREILaEDWLRQ D
2017; Li et al. 2013]. Les sujets de race noire ont des AVC beaucoup plus sévére et un
pronostic fonctionnel et vital plus gragele les blancs [Jones MR, Stroke 2000]. Ceci peut
VIH[SOLTXHU SDU OD VpYpULWp &B.2600)] nvais \WusQ H¢ PRO R IL T X
JUDQGH IUpTXHQFH HW VpYpULWp GH OYK\SHUWHQVLRQ DU
SURQRVWLF /Hedlvashl uG gl8@ént majeur du pronostic. En effet a la phase
initiale les hémorragies int@@arenchymateuses ont un pronostic vital beaucoup plus grave

gue les infarctus cérébraux mais a long terme leurs pronostics vital et fonctionnel sont
meilleurs.

LYK\ SHUWHQVLRQ DUWpPULHOOH OHnN&Emh@EI®E EourQ TREpVL
moyen et long termgranneet al. @ OD FRURQDURSDWKLH« (Q HIIHW F
DXJPHQWHQW OH ULVTXH GH VXUYHQXH G ARQHdeFdRtER QD UR ¢
aprés unAVC surtout ischémique [Touzé et a2008]. lls sont aussi associés a une
comorbidité et un age vasculaire plus élevé que les sujets sans facteurs de risque. Plusieurs de
ces facteurs étant aussi communs a la survenue de cancsguéede déces serait donc plus
élevé. Une hyperglycémie a la phase aigué des AVC est associéeauuais pronostic
[Williams et al. 2002 Bruno et al. 2009;]. Le déficit neurologique est aussi umigsant
prédicteur du pronosticeEn effet la sévérité u déficit neurologique est le reflet de
OfLPSRUWDQFH GHV OpVLRQV FpUpEUDOHYV /HV SDWLHQW\

pronostic fonctionnel et vital. Aussi failtsouligner que la survenue de troubles de la
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YLILODQFH | OfYLAYU 4D @ Gdotévit ceQmabudis @rhnostic [Takashehal.

2020]. Les complications a la phase aigué contribuent largement au pronostic. Elles sont a la

fois neurologiques et générales (Voir tabléd). En effet la survenue de ces complications
expliqueraw OD PDMRULWpP GHV GpFqV j OD SKDVH DLJXs HW (
complications seraient méme plus a risque de décés et de mauvais pronostic a long terme
[Grube et al. 2013, Wanget al. @ (Q HIITHW OD VeXdasYcBnipkchtioGsTestQH G
associée a un risque élevé de décés:(@R7) [Wanget al. 2013] mais aussi de récidive

GT1%$9& >:€ @ 2016].Le tableaulV résume quelques études sur les prédictdarta
mortalitédes AVC identifiés dans la littérature.

Quelgues scores prédigtibnt été développés (Tableau V).
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TableaulV: Quelques études sur les prédicteurs de la mortalité des AVC dans le monde

Auteurs et références Année Pays 7\SH GTpW 7\SH G1%$9 Taile Mortalité
publication - .
1mois lan 5ans Prédicteurs
Gabet A, Stroke 2019 2019 France Rérospective Tous 73124 15,3% 26,8% Age, comorbidités, paralysie, Antécédem&/C, Niveau socie
économique, nombre de médicaments antihypertenseurs
Kamalesh M, Stroke 2008 2008 USA Rétrospective AVC | 48733 12,8% Age, sexe masculin, race blanche, HTA, diabéte, Fibrillation atr
FRURQDURSDWKLH LQVXIILVDQFH FDU!
Aarnio K. Stroke 2014 2014 USA Prospective AVCI sujets 994 2,41% 17,7% Age, Diabete type 1, Insiisance cardiaque, alcoolisme, NIHSS
[15-49ans] (10,2ans) OTDGPLVVLRQ W\SH pWLRORJLTXH G1$%
Koton S, Neuroepidemiology 2010 Israél AVCI 1079 9,9% 31,1% $JH 7URXEOHV GH OD YLJLODQFH j
2010 (3ans) OfDGPLVVLRQj OJFGPLWUVLRQ WHUUL
GpPHQFH DYDQW 0OY7%$9& GLDEqQWH LQ
cancer, artériopathie périphérique
Karantaly E, 2021 2021 Grece Prospective Tous 1315 22,1% Age, ®xe
Saqgqur CNN 2020 2020 Qatar Prospective AVCH 653 14,7 Age
Arnao Neurol Sci 2020 2020 Italie Prospective, Nouvel AVC 112 8,9% 24,1% Sexe masculin
populationnelle
Ricker , Stroke 2020 2020 Allemagne Prospective, AVC | 3346 13% 21% 45,6% Sexe, sousype étiologique
populationnelle (3mois)
Bezzaucha A, Tunis Med 2020 Tunisie Registre Tous 828 22,1%
2020 populationnel
Bahit, Stroke 2016 2016 Argentine Registre Nouvel AVC et 442 15,6% Sexe masculimécidive, \SH G1$9&
populationnelle  AIT
Bryndziar T, JSCVD 2020 2020 Rep Tcheque Prospedtve AVCH 10800 41,7% 53,8% Tendance a la diminution au cours des années
Bryndziar T, JSCVD 2020 2020 Rep Tchéque Prospective HSA 10800 17,7% 30,7% Tendance a la diminution au cours des années
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Wafa HA, Plos One 2020

Graber M,
Neuroepidemiology @20

Farzadfard MT JSCVD 2018
Nzwalo H, JNS 2017
Sarbazi E, 2018

Sipila JOT, JNS 2021

Yan F, Neurol Res 2018

Callaly E, Stroke 2016

Goeggel Simonetti B, <
Neurol 2015

Koivunen RJ, Stroke 2014

Correia M,CVDE 2013

Fekete K, JSCVD 2014

Hao Z, J Clin Neurosci 2012

Ray BK, JSCVD 2013

Goulart AC, JSCVD 2012

Okumura K,J Hypertens 2005

2020

2020

2018

2017

2018

2021

2018

2016

2015

2014

2013

2014

2012

2013

2012

2005

Angleterre

France

Iran
Portugal
Iran

Finlande

Chine

Irlande

Suisse

Finlande

Portugal

Turquie

Chine

Inde

Brésil

Jamwn

Prospective

Registre de

population

Prospective
Prospective
Prospective

Registre

hospitalier
Prospective

Prospective

Retrospective

Populationnelle

Hopital et neta

analyse

Prospective

Hoépital

Hopital

Nouvel AVCI

Tous

Nouvel AVC
AVCH
Tous

AVCH

AVCH

Tous

AVCI  (sujets

jeunes)

AVCH

Tous (incidents)

Tous

AVCI

Tous

Tous(nouveaux)

Tous

3128

762

624

82

576

20391

1187

567

624

325

688

1049

1176

763

430

2101

12,5%

22,6%

(3moais)
20,8%

40%

28,4%

12,5%

20,7%

2,9%

16,9%

(3moais)

16,1%

16,9%

42,1%

12,8%

14,5%

25,2%

37,3%

23,4%(6mois)

38,6% (2ans)

29,7%

28,3%

16,6%

47,6%

25,1%

53,8%

79,3%
(15ans)

22,2%

59,4%

Age, sexe, ethnie, sotigpe étiologique, alcool, tabagisme, diabete, fibrillatit
auriculaire, IDM, NIHSS, incontinence urinaire, troubles de la déglutiti
BARTHEL, prise e charge médicale (vs non),

Troubles cognitifs et démence avant AVC,

$JH VH[H PDVFXOLQ 1,+66 1LYHDX GRQVWI
Age
$JH 1,+66 7\SH GY1$9& LQGLFH GH PDVVH FR

Age, sexe, comorbidités, absence HTA, fibrillation auriculaire, coagulopatt

$JH GLDEqWH ORFDOLVDWLRQ GH OfKpPDWI

$JH 1,+66 )LEULOODWLRQ DWULDOH DE¥HeQ
PWLRORJLTXH QRQ XVDJH GH VWDWLQH
OTKRVSLWDOLVDWLRQ

Diabéte, NIHSS

Age, NIHSS, localisation sotentorielle, siége multiple, hydrocéphali¢
HQJDJHPHQW FpPpUpPEUDO OD QRQ pYDFXDWLR

Age, diabete, tabagisme actuel, fibrillation atriale, infarctus du myocard:
angine de poitrine, hypocholestérolémie

T\SH GT1$9& 1,+66

Anémie (OR=1,56 [1,02,31]) et pour la métanalyse (OR = 1,67 [1,25
2,08])

Age, sexe, UpFLGLYH Gf$9& GLDEgWH DEVHQFI
DEVHQFH GH WDEDJLVPH DEVHQFH GTYDOFRR

7\SH GT$DREOH QLYHDX GYfpGXFDWLRQ

Pression artérielle systolique $hape)diastolique (UShape)
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Tableau V: Quelques scores prétlfs du devenir des AVC

Acronyme Références Items scores Type AVC Commentaires
ICH Hempill, 2001 | Age (Moins 80ans et plus de 80) Variede 0 a6 Hémorragique | Prédit le risque de décés a 1Imdikus le score est élevé pl
Score de Glasgow (fa] ; [5-12], [13-15] le risque de déceés est élevé.
9ROXPH GH OfKpPDWRPH PRLQV Une version modifiée de ce score (en remplagant le sco
Inondation ventriculaire (oui, non) Glasgow par le NIHSS) est aussi validé pour prédirg
o ) T risque de décés et de handicap a 1 mois (Cheung, 2003
Localisation sousentorielle (oui, non)
iScore Saposnik, 2011 | Age A 1 mois le scorg Ischémique Prédit la mortalité & 1mois et 1 an
Sexe varie de  Age Le nombre de point attribué a chagitem varie suivant
1LYHDX GH KDQGLFDS DYDQW of @n9+0  a ag OfKRUL]RQ GH SUpGLFWLRQ 3DU
NIHSS (ans) + 245 VH[H OHV KRPPHV RQW SRLQW\
o o ) . _ | A lan le scorg 5points
FOR (fbrillation auriculaire, oronaropathie, diabet¢ varie de Age (ans Plus le score est élevé plus le risque de décés est élevé
insuffisance cardiaque congestive, tabagisme a¢ + 0 3 age (ans) 1
DQWpFpGHQW GTLQIDUFWXV GX | 205
Comorbidité (démence, cancer, insuffisance rénale)
7\SH G 1%9 &air®©dd Ro)
*O\FpPLH j OTDGPLVVLRQ PPE
SOAR Myint, 2014, 7\SH GT1%$9& Variede0a7 Tous types Prédit la mortalité précoce et a J7. Plus le score est
Kwok, 2013 OCSP classificatin plus le risque de déces est éleve
Age Il a été aussi validé pour prédire le risque de déceés a 3
5DQNLQ DYDQW 0OY%$9& (Wang H, 2017). N o
Une version modifiée avec adjdion du NIHSS est aussi validé
pour prédire le risque de décés a 3mois [AlRlahim 2016]
ASTRAL Ntaios; 2012 $JIH SRLQW SDU DQV GYkJH Varie de de 0 a 1( Ischémique Prédit le devenir fonctionnel a 3 mois

Séveérité AVC (NIHSS) le score

Temps depuis la survenue (2points si aprés 3h)
Champs de vision (déficit =2)

Glycémee (moins de 3,7 et plus de 7,Bpoint)
Vigilance (trouble de la vigilance =3points)

Plus le score est élevé plus le risque de dépendance
handicap a 3mois est élevé.
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1-5- Autres aspets des AVC

1-5-1.Comorbidités

En dehors de la létalité la survenu§ D X WU HV F R MRdlbiErdiGl4 tharye del H
$9& (Q HIIHW OD GpSUH Vdénéne saf¢eS tamnplisatidans frécien@Ddes
AVC.

/H ULVTXH GH VXUYHQXH mAVK @d elerLeOdstSnultiplié P& U@ V X
par rapport a une population sans AVC [Haugteal. 1993]. Au Bénin dans une cohorte de

VXUYLYDQWYV GT1$9& VXLYLV VXU XQH SpULRGH PR\HQQH
était de 9.8 pour @) personneannéegAdoukonou et al.2019]. Dans une méfnalyse
LQFOXDQW SOXV GH VXMHWY OYLQFLGHQFH e&dl OfpSLO
2015].

La dépression est assez fréquente a la phase aigué des AVC et peut méme étre une
conséquence a long tern@H O71$9& 6D IUpTXHQFH HVW HVWLPpH j HQ
premiéres années apres un AVC et de 20% si on ne tient compte que de la dépression majeure
F § Hdi caractérisée [Hackett al. 2014]. A Parakou dans une cohorte de survivants
G 1%$9& Odhte e la dépression (évaluée chez les sujets sans antécédents de dépression)
était de 18,5 pout00 personneannées [Adoukonou et 201%)].

Les troubles cognitifs sont aussi fréquents apres un AVC. Leur prévalence est trés
élevée. Une métanalyse astimé leur prévalence a 53,4% [IC95% 4508] dontle tiers
est constitué de troubles cognitifs majeurs [Barbay, 2@&hs une étude sur 58 survivants
G1$9& j PRLV DX 1LJHULD OHV DXWHXUV RQW UHWURXYp
troubles cognWLIV YDVFXODLUHVY DYHF XQH ERQQH FRUUpPODW
[Akinyemi et al. 2015]. Ces données confirment une plus grande fréquence des troubles

cognitifs aprés un AVC et particulierement en Afrique.
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La survenue § XQH G p SG HXQ H R@PUL 2 H&iwlestognitifsompromet les
pronostics fonctionnel et vital. Il importe de les prendre en compte dans les stratégies de prise
en chargeles troubles sexuels ne sont pas rares et compromettent aussi la qualité de vie et le
pronostic de ces patits. Au Bénin dans une étude -t@s0ins ayant comparé/ sujets
YLFWLPHV G1%$9&; |jes suwtp Ryamt @ un AVC avaient 15 fois plus de risque
(OR GIDYRLU XQH G\VIRQFWLR @avdill¢Xrsl@sGtjet3 Xydnt@idV WpF

AVCavaLHQW |IRLV OH ULVTXH GRFA.6B)MAza@naEs®tlaV3918|H [ XHO O H

1-5-2.Codt
Monde
De nombreuses études menées dans le monde ont montré que les AVC représentaient

XQ ORXUG IDUGHDX SRXU OH V\VWqgqPH GH VDQWiporHIW O fpFR

PLOOLRQV GH GROODUV VRQW GpSHQVpV SRXUAXYT$9& VR
Etats Unis, les colts directs et indirects résultant de I'AVC ont été évalués a plus de 65
milliards de dollars pour la seule année 2Q0@maerschalk et al201d. Sur le plan
économique, on estime qu'en 1998, le codt total de 'AVC au Canada étgitrddliards de
dollars.En France, en 2007, le codt total des soins de santé pqatiestsvictimes G 1$9 &
était de 5,3 milliards d'euros, dont 92% couverts par I'assurance maladie obligatoire. Avec
des codlts de santé représentant 3% du total desgegeV GH VDQWp H@QS)iUWO QFH O
unfardeau permanepbur le systéme de santé et I'économie en gép€ravreul et al.
2013. 'DQV FH SD\V OH FREW PR\HQ GTXQ $9& HVW HVWLPp j
colt direct [Spieler Rev Neurol 200H4n 2004 en Chine, les frais moyens d'admission pour
AVC étaient & 6356 RMB (1000,94 $), soit deux fois le revenu annuel des résidents
ruraux.Le co(t pour les soins de I'AVC par les hopitaux financés par le gouvernement était de

1,17 milliards de RMB en 2003 et de 8,19 milliards en 2009 (augmentation de 117% par
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an).Maintenant, le colt annuel des soins de I'AVC en Chine est d'environ 40 milliards de
RMB, soit 10 fois plus que les soides maladies cardiovasculaires
Afrique

$X 6pQpJDO HQ OH FR€EW GLUHFW GH SULVH HQ FKD
442 F CFA avec un colt moyen de 78 426-R(ar patient. Il était de 18 839 091 FCFA en
VDOOH GTKRVSLWDOLVDWLRQ HW GHToureetal.2005% ) dé@ 1HXUR
en personnel était de 19 373 172 FCFA et celui en médicaments et produits-sa@dmmioes
de 8 253 246 FCFAENn $IULTXH GX 6XG O71%$9& FRE€EWH3®X¢ [&UKUYLFHYV
dépensefMaredzaet al.201§.

Au Bénin, le colt direct hospitalier est esttma 316.810ECFA a Parakou [Adoukonou
et al.2013] et 515.000F CFA a Cotonou [Gnonlonfouet, al. 2013]. A Parakou les soins et
OHV ELODQV FRQVWLWXHQW SOXV GH GH OTHQVHPEOH (
deuxtiers des patients ont pu risgr le scannecérébralqui colte 50.000F CFA. Ceo(t
total de prise en chargsstquatre fois le Produit Intérieur Brut (PIB) par habitant au Bénin.
Le colt des AVC au &nin est important quand on sait que le salaire minimum

interprofessionnel garantsMIG) est de 40.000F CEA

1-5-3. Soustypes et classification des AVC

Définition O7$9& HVW Gple @avéledgpdntent r&ide de signes cliniques
localisés ou globaux de dysfonction cérébrale avec des symptémes durant plus-geatnegt
heures pouvanteiiDvQHU OD PRUW VDQV DXWUH FDXVHADBESSDUHQ)
et al.1980, Hatan@t al.1976].
Cette définition exclut les accidents ischémiques transitoires (AIT) car la nouvelle définition
LPSOLTXH HQ SOXV GX FULW®GWH XWHP &R UGID WHFVDXYW H(DRIK EC
définit comme un épisode neurologique déficitaire de survenue brutale causé par une ischémie
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IRFDOH GX FHUYHDX RX GH OD UpWLQH GRQW OHV V\PSW{F
VDQV VLJQH G YL QiyD[slBarset ¥l.Z0p2Y pEUD O

$LQVL GplLQLY OHV $9& UHJURXSHQW XQ JURXSH KpW,|
infarctus cérébraux (IC), les hémorragies intracérébrales (HIC) et les hémorragies sous
arachnoidiennes (HSA).

Toutefois avec le dé&oppement deQRXYHOOHV WHFKQLTXHV GTLPDJF
définition est devenue désuete mais garde toute son importance pour les études
PSLGpPPLRORJLTXHV (Q HIIHW EHDXFRXS GYLQIDUFWXYV FpU
une nécrose tissulaire.

La répartiton des sousV\SHV G1$9& HVW YDULDEOH GYTYXQH UpJLF
du globe. En effet les infarctus cérébraux représente@08®des AVC, les HIC 10 a 20% et
les HSA 2% dans les pays développés. En Afriquesatlarienne les HIC seraient plus
fréguentes et représenteraient entre 26086 selon les séries [Adoukonou et2010]. Ceci
SRXUUDLW VIH[SOLTXHU SDU OD IUpTXHQFH HW OD VpYpUl
noir africain mais aussi la sévérité des HIC expliquant une tendaix§ ERVSLWDOLVDWL
ces patients avec HIC. Mais les études récentes basées sur lamegene et en population
ont permis de préciser ces données avec une fréquence des HIC autoud(dé. 3t
distinction entre un AVC ischémique et une hémorragiraiparenchymateuse est
indispensable pour la prise en charge préceicadéquatades AVC et pour une bonne
stratégie de prévention secondaire. Toutefois en Afrique subsaharienne, méme si des efforts
importants sont faits ces derniéres années, lais@dHULH G6FDQQHU HW ,50 QUt
SDV GLVSRQLEOH $LQVL SHQGDQW SOXVLHXUV DQQpHV O
G71$9& VXU OD EDVH GYpFKHOOHV FOLQLTXH D pWp GpYHO
Hospital ont été longtemps et largemeiitisés. Mais dans une méamalyse récente leur

validité a montré des limites [Mwitaeta. @ /H GLDJQRVWLF SRVLWLI pXQ $
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VXUYHQXH HQ JpQpUDO EUXWDOH GTXQ GplLFLW QHXURO
signes variables swant le territoire artériel touché mais surtout sur la némagerie

(scanner ou IRM). De facon pratique il est utile aux praticiens de reconnaitre un AVC aux
urgences. A cet effet le score de ROSIER parait assez simple et pratiquet RN&005].

Une WUDGXFWLRQ SHUVRQQHOOéhc&tNEH VFRUH VH WURXYH G

ENCART N°1: ECHELLE DE ROSIER (Noor AM et al. Lancet Neurol 2005; 4.:7-34)

(Traduction personnelle de la version anglaise)

'DWH GfpYDOXDWLRQ 'DWH _Bdd®airBB | HB| BB_ _B
Début des symptébmes Date: | | /| V__|__|_|_| Horaire: || _|/|__|__|
Score deéGlasgow: E | |V _IM|_BA:l | | _V__|_|__| mmHextra | | _|,|__|mmol/l
SiDextree<3,5mmol/I WUDLWHU UDSLGHPHQW MXVTXYj] QRUPDOL
Y-at-il une perte de conscience ou une syncope? |__-[L(Dlor=0)

Y -a-t-il une activité épileptique? |__| (Oui=1, Non=0)

Y -a-t-il survenue brutale (ou constatation au réveil) de :
Asymeétrie faciale?

S3DUDO\VLH GfXQ EUDV"
S3DUDO\WVLH GYXQH MDPEH"

Troubles de la parole?

| (Oui=+1, Non=0)
| (Oui=+1, Non=0)
| (Oui=+1, Non=0)
| (Oui=+1, Non=0)
| (Oui=+1, Non=0)

Déficit du champs visuel?

SCORE TOTAL |_-2to +5)
SUpGLFWLRQ GLDJQRVWLTXH 6L 6FRUHY BDPWVGN SVUREDE
| |JAVC | _|Pas@$9& GPWDLOOHU «&«&««&&& KKK KL K KK KKK K

GCS=Glasgow Coma Scale, E=Ouverture des yeux, V=Réponse verbale, M= Réponse motrice
PA=Pression artérielle

Dextro= Glycémie capillaire

/D PHLOOHXUH VWUDWpPJLH QHXURUDGLRSORENCGXH pWI
diffusion ':, )/$,5 7 pPFKR GH JUDGLHQW HW OH '72) SHU
YDLVVHDX[ LQWUDFUKQLHQV (OOH QTHVW VRXYHQW SI

géographique) et le diagnostic repose souvent sur le saguniver objectiverune hypodensité
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dans un territoire artérieHQ FDV G71$9& KaMAKIPPH TEXBIQV OTKpPRUUDJL
parenchymateuse on va observer une hyperdensité spontanée.
Pour le diagnostic étiologique plusieurs approches ont été développés pour les AVC
ischémiqus (infarctus cérébral et AIT). Ainsi deux grandes classifications sont utilisées a
VDYRLU Of2[IRUGVKLUH & R®Bsfficatian (OEBPY [Bariford &t RISOH F W
et le Trial of Org 10172 in AcutBtroke Treatment (TOAST) [Adams et 4093].
/9 ZSP distingue
- TACI (Total Anterior Circulation Infarcts)une atteinte totale de la circulation antérieure
- PACI (Partial Anterior Circulation Infarcts) une atteinte partielle de la circulation
antérieure

- LACI (Lacunar Infarcts) un infarctus lacunee

- POCI (Posterior Circulation Infarcts)infarctus dans le territoire de la circulation
postérieure (vertébrbasilaire).

Comme on le voit cette classification repose beaucoup plus sur le mécanisme que sur
OD FDXVH VXSSRVpH GH O1%9&

TOAST:

- Athérosclérge(Large $SUWHU\ DWKHURG6FOHURVLV VWpPpQRVH GH
FDXVH WHUULWRLUH FRQFHUQpPp SDU OYLQIDUFWXV TXL H

- Cardioemboligue PLVH HQ pYLGHQFH GY{XQH FDUGLRSDWKLH |
risque moyen) sans autre cause

- Maladie des petits vaisseawassocié un syndrome clinique lacunaire, un antécédent
GIK\SHUWHQVLRQ DUWpPULHOOH HW RX GH GLDEqQWH HW
taille (15mm) dans le territoire des artéres perforantes

- Autre cause défine PLVH HQ pYLGHQFH GY{XQH DXWUH FDXVH

DWKpURVFOpUHXVH pWDWV GIK\SHUFRDJXODELOLWpP Gp
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- Cryptogénigue absence de cause malgré des explorations étiologiques pousseées, plus de
deux causes probables, une évaluadittmlogique incomplete.
5pFHPPHQW GIDXWUHYV FODVVLILFDWLRQV pWAIROBRILTXH\
acceptables [Zhangetal. @ ,0 V{DJLW GX &KLQHVH ,VFKHPLF 6WURI
[Gaoet al.2011]et du Subtypes of Stroked3sification System (SPARKLHEBogiatzi et al.
2014]

/ITLQWpUrwW GH FHV GLIIpUHQWHY FODVVLILFDWLRQV Up
WA\SHV PpFDQLVPHV HW pWLRORJLTXHV QYfRQW SDV OH PrF
suivant le typell existe des particularités étiologiques des AVC chez le sujet noir. En effet
dans une étude réalisée a Londres comparant 600 sujets noir,s a 600 caucasiens, les sujets
QRLUV DYDLHQW VLIQLILFDWLYHPHQW PRLQV IUptnEHPPHQW
cardiopathie emboligene (16,2% versus 29%). En revanche la maladie des petites arteres
étaient significativement plus fréquente chez eux comparés aux caucasiens (33,2% versus
14,0%). [Markus et al. 2007]. Toutefois dans cette étude la fréquence desraupesor
intraparenchymateuses était comparable. La sévérité et la précocité de survenue de
OfK\SHUWHQVLRQ DUWpPULHOOH DLQVL TXTXQH SOXV JUDQC
facteurs génétiques pourraient expliquer ces différences. Par ailleudte lelu virus de
OTLPPXQR umidind €sF &tsez prépondéramtAfrique particulierement dans les pays
Re OD SUpYDOHQBSH & KD D YLLK\ V& HRQY L P PestaRsézpallevee. HQFH K

Suivant la classification OCSP (Sims et Koroshetz 2004
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Tableau VI: Classification OCSP et pronostic (Sims et Koroshetz 2004)

TACI PACI LACI POCI
Mortalité
1 mois 39% 4% 2% 7%
lan 60% 16% 11% 19%
Récidive a 1an 6% 17% 9% 20%
Dépendance
1mois 56% 39% 36% 31%
lan 26% 29% 28% 19%

Tableau VII : Classification TOASTet pronostiqSims et Koroshetz 2004)

Cardiopathie emboligéne

Athéroscléroselesgrosss

Maladie des petits vaisseal

arteres
Létalité
1 mois 11-30% 8-14% 0-1%
5an 60-80% 32-61% 15-35%
Dépendance a lal 63% 36% 10%
Récidive
1mois 4-6% 8-19% 1-4%
lan 13,7% 24,4% 7,1%

Actuellement,et compte tenu des différentes observations sur la classification des

AVC celle qui fait le plus de consensus est celle proposée par Aroaetrad. en 2009

[Amarencoet al.2009].Ces données sont résumées dans le tableau suivant (Tableau VIII).
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Tableau VIII : Soustype AVCselon Amarenco et al 2009.

1. Ischemic

2. Hemorrhagic

3. Subarachnoid
hemorrhage

1.1. Atherothrombotic
1.1.1. Extracranial
1.1.2. Intracranial

2.1. Hypertensionrelated small
vessel disease (hemorrhagic type)

3.1. With aneurysm

1.2. Small vessel disead

(sporadic)

2.2. Cerebral amyloid angiopathy
2.2.1. Sporadic
2.2.2. Hereditary

3.2. With dissetion

1.3. Cardiac emboli

2.3. Bleeding diathesis

2.3.1. Drugs that decrea
clotting
2.3.2. Other hemostatic ¢

hematologic disorders

3.3. Traumatic

1.4. Other causes 2.4. Vascular malformation 3.4. Neoplastic
1.4.1. Dissection 2.4.1. Arteriovenous (melanoma)
1.4.2. Rare or hereditary larg malformation
or mediumsized artery diseas 2.4.2. Dural fistula
(e.g moyamoya disease 2.4.3. Ruptured aneurysm
fibromuscular dysplasia) 2.4.4. Cavernoma
1.4.3. Rare or hereditary smi 2.4.4.1. Sporadic
vessel disease 2.4.4.2. Familial
1.4.4. Coagulopathy
1.4.5. Metabolic disease wil
arteriopathy
1.4.6.Vasculitis
1.4.7. Other rare entities

1.5. Coexisting causes 2.5. Other causes 3.5. Unknown

2.5.1. Tumor related

2.5.2. Toxic(e.g. sympathomimeti
drugs, cocaine)

2.5.3. Trama

2.5.4. Arteritis, angiitis
endocarditis (ruptured mycot
aneurysm), infections

2.5.5. Rare entitieg.g. dissectior]
of intracranial arteries)

1.6. Unknown

2.6. Coexisting cause

1.7. Unclassifiable

2.7. Unknown

2.8. Unclassifiable
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Tableau IX : Complications des AVC a la phase aid#@&mar et al. 2010; Balamiet al.

2011]

COMPLICATIONS GENERALES

COMPLICATIONS NEUROLOGIQUES

Cardiaques (IDM, arythmie, insuffisance cardiaqu

Confusion mentale

Respiratoires
- Pneumopathies,

- Désatuation isolée troubles

pendant le sommeil

respiratoir

Céphalées

Douleurs centrales

Troubles du sommeil

Digestives (Dysphagie, hémorragies
constipation, incontinence fécale)

digesti

Hydrocéphalie

Urinaires (infections, incontinence)

Crises épilptiques

Thromboemboliques
- thromboses veineuses profondes,
- embolies pulmonaires

Hypertension intracranienne

Récidive ischémique cérébrale (AVCI)

Transformation hémorragique (AVCI)

Orthopédiques (fractures, luxations)

Infarctus cérébral malin (AVCI)

Fievre

$XIJPHQWDWLRQ GX YROXPH G

Escarres

"G qPH -&énbiragique (AVCH)

1-5-4.Prise en charge des AVC

De nombreuses avancées sont réalisées ces derniéres années dans la prise en charge

des accidents vasculaires cérébraux tant a la piasge gue dans les stratégies de prévention

VHFRQGDLUH

en charge en dépend.

/IH SUHPLHU WUDLWHPHQW GfXQ $9& HVW OTKRVSLWL

/ID SUHPLqQUH VWUDWpPJLH HVW GH GLVWLQJXI

appelée unité neavasculaire(UNV). Ces unités ont montré leur efficacité en termes de

réduction de la mortalité mais aussi du handicap a court, moyen et long terme quels que soient

OfkJH OH W\OB Gf¥9& LW GH O[S0 R LSIRHOURIPTLMStRRQ >
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Stroke Unit Trialist 2002] ,O0 VYDJLW GH VWUXFWXUHY GpGLpHV DYHF
HILVWDQW GHSXLV ELHQW{W DQV HW FH DYDQW PrPH OD G
de revascularisationtc HV VWUXFW XUHV GRun¥ ve@able VilfeteQi®\spiddJaddnt G D Q
GX GRPLFLOH GX SDWLHQW MXVTXIDX OLW G819 HQ SDVVL
Sapeurgpompiers HQ SDvVvvVDQW SDU OHV XUJHQFHV OHV VHUYLF
services hospitaliers. Ces derbitHV DQQpHV DILQ GH UpGXLUH OH GpODL
unités organisations ont vu le jour et appelées UNV mohliles ont montré également leur

efficacité [Fassbendet al.2017]
SULVH HQ FKDUJH GH QYdphdde bypskaighvé FpUpEUDO

/H WUDLWHPHQW GH OfLQIDUFWg¥ cohpiste B tebaDaliseO D S K
OfDUWgUH REVWUXpH OH SOXV UDSLGHPHQW SRVVLEOH SR
HITHW GDQV SOXV GH GHV FDV OYLVFKpP Inel oécpusignEUDOH
artérielle. Ceci engendre une chute du débit sanguin cérébral pouvant entrainer une zone de
nécrose tissulaire et une zone de souffrance tissulaire réversible appelée pénombre
ischémique. Le traitement de recanalisation vise a sauver cettalegénombre ischémique
avec récupération du déficit neurologiqueQ OD SXEOLFDWLRQ GH OfpWXG
1995] a révolutiané la prise en charge des AVC en démont@ftHIILFDFLWp GH OfDO!'
PA: activateur recombinant du plasminogerssuilairg, lorsque administré dans les 3heures
VXLYDQW OYLQVWDOODWLRQ GX GplILFLW GDQV OYDPpOLRU
études sont allées dans le méme gmrmettant somutorisation de mise sur le marche
Franceen 2002.Une métaanalyse GH O fHQVHP E O H aGrédmé& mhohtrp \§ue GeH V
EpQpILFH SHUVLVWH PrP Rt K.200FDCejtraitement +ddiiRiNidtré par voie
LOQWUDYHLQHXVH DPpOLRUH OH SURQRVWLF DX SUL[ SDUIR
étre adnmistré que par des spécialistes dans un cadre approptitefois dans les occlusions

des gros troncs artériels ou des ocdnsiproximales, cette stratégienontré ses limitee
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nouvelles approches ont vu le jour notamment la stratégie combiné@d)IM#tazighi et al.

2000@ /D WKURPEHFWRPLH PpFDQLTXH RX DVVRFLpH j OD Wtk
efficace dans un délai de @lresméme de 12buresVILO SHUVLVWH XQ PLVPDWEFK
perfusionfWahlgrenet al.2016]

Mesures généraleglLeeset al 2002 Leys et al2009]

(Q GHKRUV GH OD UHYDVFXODULVDWnhéReQsazepouX W UHYV PH
prise en charge. Elles visent a prévenir les complications, a les prendre en charge mais aussi a
réduire le risque de récidive précoceO VIDJLW GH OXWWHU FRQWUH OHV D
GITRULJLQH V\VWpPpPLTXH $&626 ,O IDXW DPpOLRUHU OH G
FPUpPEUDOH HQ PDLQWHQDQW XQH SUHVVLRQ DUWPULHOOH
aigué | est recommandé de ne traiter la pression artérielle que pour des valeurs supérieures a

PP+J ODLV GDQV OfYkakerRhytddielseHled QonhBes desnées
réecente§Andersonet al.2013; Quereshet al.2016; Bouloiset al.2017; Gongetal. 2017
LPSRVHQW XQH UpGXFWLRQ LPPpGLDWH HW DJUHVVLYH GD
des valeurs inférieures a 140/90mmHg.

Il faut maintenir un bon équilibore hyhp OHFWURO\WLTXH OXWWHU FRQ\
HW O TK\SRJO \geghetnie. HW O K\

La prévention des complications passe par un dépistage précoce de troubles de la
déglutition avec pose de sonde nasogastrique. Il faut lutter contre la dénutrition, les escarres.
Toute infection doit étre systématiquement traitée. Les contiplicathrombeemboliques
(embolie pulmonaire, thrombose veineuse périphérique et des membres inférieurs) doivent
étre prévenues par la mise sous héparine de bas poids moléculaire et en cas de contre

LQGLFDWLRQ PDMHXUH OfXWLOLMWDré¢corm@andéeH YesEdbtves GH  F I
complications notamment orthopédiques (fractures, luxations) doivent étre recherchées et

SULVHV HQ FKDUJH /D UppGXFDWLRQ GRLW rWUH SUpFRFH
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contreindication hémodynamique (sténose HMHRG\QDPLTXH GIDUWQUH F
JTK\SHUWHQVLRQ LQWUDFUKQLHQQH SHXW rWUH SULVH HQ
FDV GYLQIDUFWXV V\OYLHQ PDOLQ XQH FUDQLHFWRPLH G
sujets de moinsal 60 ans dans un délai dehrdpiofmeijer et al. 2009. Les hématomes

volumineux et de la fosse postérieure peuvent aussi bénéficier de la chirurgie.
Prévention secondaire

Son but est de réduire le risque de récidive mais de prévenir tout événement vasculaire
et de déce<lle dépendG X W\SH GY$9& HW GH OD FDXVH GH Of%$9&
trois stratégies
- Prise en charge des facteurs de risque vasculaire
- Traitement antithrombotique
- Traitement de la cause
/TfpWXGH 352*5(66 D GpPRQWUp TXTHQ SUpPYHQWLRQ
péiindopril (4mg/j) avec ou sans indapamide 2 PJ M UpGXLW OHMCIAE TXH DE)
1%/an et celui de tout événement vasculaire de 1,3%/an [PROGR&&®Borative
Group, 2001 /fLQGDSDPLGH DXVVL VIHVW PRQWUp HIILFDFH H
collaborating Group, 1995Rappelons que chez le sujet noir africain certaines classes
WKpUDSHXWLTXHYVY VHPEOHQW DSSURSU Legnsloh grtégriBlIEVHYV G I
FKH] OH QRLU QRWDPPHQW OHV GLXUpWLTXHV -HW OHV
indication et de comorbidités spécifiques telles le diabEfep W XGH 63$5&/ D GpPRC
ITHIILFDFLWp GH COTOWHR PP BV@MDWPGMLW OH ULVTXH Gp
SUPYHQWLRQ VHFRQG D L UMndeheo@t $Z0R6]L Vrfe sk erdhdrge >
RSWLPDOH GX GLDEqWH DYHF XQ REMHFWLI GH OfTKpPRJC
,O HVW UHFRPPDQGp XQH OXWWH FRQWUH OYREpVLWp O

HW OfDUUrW GX WDEDJLVPH
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Traitement antithrombotiqueEn O { D E dédc@didpathie emboligene a haut risque

un traitement par umntiagrégantSODTXHWWDLUH QRWDPPHQW OfDVSI
PJ MRXU V § efficdde podmpreduire le risque de récidive et de tout évenement

vasculaire Algra et al. @ 1D XWddrndgantdp&uWent aussi étrautilisés

QRWDPPHQW OH FORSLGRJUHO HW OH GLS\ULGDPROH DV\

ULVTXH HW FHUWDLQV $9& LVFKpPLTXHV OYDVVRFLDWLRC

DX SUL[ GIXQ ULVTXEA Xpp\RUQYPHLGEXKQH FDUGLRSDWKLI

antivitamineK sont efficaces en prévention secondaites nouveaux anticoagulants

oraux sont aussi efficaces que la warfarine et ne nécessitent pas de surveillance

particuliere. Leur colt constitue une limiteleur utilisation en Afrique subsaharienne

mais si ces molécules sont déja disponibles dans beaucoup de pays africains.

(Q SUpVHQFH GYXQH VWpQRVH GH OD FDURWLGH OfHC
PrPH OHV WHFKQLTXHV PRGHU Qddsdites ey ndicsR@@any éd H S R X
VLWXDWLRQV ELHQ SDUWLFXOLqUHV /YfHQGDUWPpPULHFWRF
VXLYDQW OfpYgQHPHQW

1-5-5. DéficiencesRééducation,Handicap, participation aprés un AVC

La rééducation constitue une composante maobe de la prise en charge des AVC.

Elle concerne toutes les déficiences (motrices, sensitives, visuelles, négligence,
PTXLOLEUH« (OOH GRLW rWUH OD SOXV SUpFRFH SRVVI
espérer un bénéfice.

1-5-6. Déficience postAVC

Outre OH ULVTXH GH GpFgV OHV SHUVRQQHV DWWHLQWHYV

éprouveront plusieurs types de déficiences. Soix@te] SRXU FHQW GIfHQWUH HX]

SDUpVLH DX PHPEUH WKRUDFLTXH HW G fité @euele HX[ QH

VL[ PRLV DS (Ka&kke $560.2003) /D VSDVWLFLWp WRXFKH MXVTXT]
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HW SHXW rWUH SUpVHQWH GqV O(Be $odde? alq20HKanE &RILQH DS L
2012) La douleur peut aussi se manifester en une sertRRateasabapathy ek 2003)avec
XQH LQFLGHQFH D qlmgram kXl Zo09)ia prévalence de la déficience
FRIQLWLYH YDULH GIXQH pWXGH j OfDXW UikitionsH®IBsQ OHV F
FDUDFWpPULVWLTXHYVY GH OYpFKDQWLOORQ /HV pYDOXDWLR
OHV GpILFLWV GHV IRQFWLRQV H[pFXWLYHVY GH OfDWWHQYV
praxiques sont des affections couranteszdes patients en phase subaige& chroniques
/H QLDN HWL®mBque de déclin cognitif et de démence aprés un AVC est souvent
mentionn&Gorelick and Nyenhuis 2015; Mijavi G HW D OPourtant, plusieurs auteurs
ont souligné de multiples tendances évolutives des changements cognitifs chez les patients
VRXIIUDQW G1$9& FKURQLTXHYVY ,0V RQW FRQVWDWp XQH F
13% au cours de la premiére gnhl V X LY D QGurelick dred@Nyenhuis 2@] Bertolin et
al. 2018)

/119$9& HQWUDVQH GHV WURXEOHY GH OfYpTXLOLEUH TXL R
la qualité de vie du patierfKhanittanuphong and Tipchatyotin 2017; Fdfartini et al.
2019) -XVTXT]j GHV VXUYLYDQWYV Gf%$9& VRXIIUHQW GH WU
GH OfpTXLOLEUH RQW XQ IlsPaad3iFan touxed le® ActiFtBdUdeKal vieP D
TXRWLGLHQQH \ FRPSULV OHV WUDQVIHUWY OHV WRLOHMW
risque de chute apres un AfCorbetta et al. 2015; Arienti et al. 2019)rsin et al.(2015)
/IHV WURXEOHV GH OfpTXLOLEUH j OD SKDYV l4diCieud deslaGH O T $:
GplILFLHQFH FRJQLWL Y(Hrsix 6t db Q0I5)8 hkodtid® feden& a rapporté une
IUpTXHQFH GH GH WURXE O H tieBt$] p@t¥qpTXLL® L E O HK FKIHY

universitaire de Parakou, au Bérfikossiet al. 2021)
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1-57. ILPLWDWLRQ G¥ACWLYLWpPV SRVW

/119$9& GHPHXUH OD SULQFLSDOH FDXRinEfldDYDEEGLWp G
conséquences peAlVC comprennent le déconditionnement physique persistant qui aggrave
OD GpSHQGDQFH IRQFWLRQQHOOH 3DU H[HPSOH OD FDSD
LQIPULHXUH GYHQYLURAQ D X[ QRUP He/pdomMes\p@rgphinés VH O R (
sédentairegKelly et al. 2003; Ivey et al. 2006) 3 DU FRQVpPpTXHQW OHV VXUYLYD
enclins a adoptenn mode de vie sédentaire qui limite la performance des activités de la vie
TXRWLGLHQQH $'/ HW DJJUDYH OHV FRQVpPTXHQFHV GpMj
O fp FR QiR BtlaH2003)
La majorité des études sur la récupération fonctionnelle apres un AVC ont été menées dans
les pays développé¥erheyden et al. 2008; Coupar et al. 2D1 a littérature disponible sur
les résultats et les modéles deugeration fonctionnelle des patients ayant subi un AVC dans
des pays en développement comme en Afrique est tres lifBaéeho et al. 2013; Kossi et al.
2016) 8QH pWXGH GH FRKRUWH REVHUYDWLRQQHOOM GH PR
au %pQLQ D PRQWUp TXH OYDPpOLRUDWLRQ PR\HQQH GH
GTHQYLURQ GH DX FRXUV GHYV S(Kladdp etHaU Y01B)esv V XLYLC
résultats sont reSURPHWWHXUV HW GHYUDLHQW rWUH UHQIRUFpYV
économiquement et socioculturellement adaptées pour promouvoir des activités physiques

adaptées et réguliéres chez les personnes ayant un AVC en Afrique.

1-5-8. Restrictions de participaion postAVC
Les restrictions de participation sont définies dans la Classification Internationale
Fonctionnement du Handicap et de la Santé (CIF) comme étant des problemes auxquels les
personnes peuvent étre confrontées dans des situations de la wvepsiscles activités

TXRWLGLHQQHVY HW OHV U{OHV VRFLDX[ $SUqV XQ DQ GH
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WRXMRXUV GHV UHVWULFWLRQV GDQV GHV GRPDLQHV OLp
DFWLYLWpPV GH SOHLQ DLU Pdénd [8¢ faciviés deR I6a¥e de QaGvieS H Q G I
guotidienne(van der Zee eal. 2013) 3OXVLHXUV pWXGHV RQW UpYpOp TX
O71$9& OD SDUWLFLSDWLRQ VIDPpOLRUH DX FRXUV GHV WL
plus ou moins stabl@Rochette et al. 2007; Adamit et al. 2018sieurs facteurs contribuent
aux restrictions de participation apres un AVC, y compris les déficits cogmissogliosi et
al. 2011; Diao et al. 2017)e déficits émotionnelgAndrenelli et al. 2015)la dépendance
fonctionnelle(Yang and Kong 2013) HW O D X JP H Q AriaihelR € alG2018) 1k J H
1-5-9. Rééducation fonctionnelle posAVC

Malgré lesefRUWYV GH VHQVLELOLVDWLRQ SRXU OD UHFRQQDLI
de fourniture des soins assez rapidement, seule une minorité de patients viGtire9 &
ischémique en phase aiglHORLYHQW XQ WUDLWHPHQW WKURPERO\W
resHURQW DYHF GHV GplLFLWV IRQFWLRQQHOV UpVLGXHOV
UpDGDSWDWLRQ HIILFDFH HQ FDV G1$9& GHPHXUHUD SUI
continuum des soins dans cette pathol@8ernhardt et al. 2020)

$SUQgV XQ $9& OTXQ GHV SULQFLSDX[ REMHFWLIV GH C
OTDXWRQRPLH GDQV OHV DFWLYLWpPV GH OD YLH-TXRWLG
réadaptation pes$9& VH FRQFHQWUH VXU OJHQWUDLQPHQW j WI
(Pogrebnoy and Dennett 2020klle vise dfXQH SDUW OD SUpYHQWLRQ Gl
(encombrement pulmonaire, phlébite, rétractions mustMiBlQ GLQHXVHYVY HVFDUUHYV
pat HOOH VIpYHUWXH j SURPRXYRLU OD UpFXSpUDWLRQ SK\V
HW GH OfpTXLOLEUHWepusHpe®IBs t&apicsL del MMgolaptation physique
VILQWpPpUHVVHQW GH SOXV HQ SOXV DX[ WHuUeK Qa3 ¥KHV EDYV
récupération cardiovasculaire et fonctionné@eurts et b 2005) Cette rééducation, réalisée

par un professionnel (kinésithérapeute, ergothérapeute, orthophoniste), doit intervenir le plus

ADOUKONOU Tododjitché Thierry Armel | These de doctorat | Université dgesnz021
44


http://creativecommons.org/licenses/by-nc-nd/3.0/fr/

rapidement possible apré@ 1$9& SKDVH D L F*$oubd,Yia® sviss) & distance de

cet épisode, dans un centpgsialisé ou a domicile.
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PARTIE 2 : OBJECTIFS ET CADRE

2-1- OBJECTIFS

Les objectifs de cette these sont les suivant

Obijectif général

&RQWULEXHU j XQH PHLOOHXUH FRIQOI® mortaRédesi GH O
accidents vasculaires cérébrauxNorddu Bénin

Obijectifs spécifiques

1

Etudier la mortalité a long terme des AVC en Afrique-sabarienne

2

Décrire la prévalence des AVC en population générale a Parakou
3- Déterminer la létalité a court, moyen et long terme des AVC dans une cohorte de sujets

victimeV G1$9& j SADUDNRX

4- (WXGLHU OD IDLVDELOLWp GIYXQH pWXGH GYfLQWHUYHQ
améliorer la participation sociale aprés un AVC
EPIDEMIOLOGIE DESCRIPTIVE
Décrire la prévalence des AVC
Décrire la mortalité et le pronostic des A\&Court, moyen et long terme
EPIDEMIOLOGIE INTERVENTIONNELLE EPIDEMIOLOGIE ANALYTIQUE

(WXGLHU OfLPSDFW GH OfDF Déterminer les prédicteurs de la mortalité

ODPpOLRUDWLR QaaiZip&iohR Q R

sociale

du pronostic a court, moyen et long terme

Figure 1. Cadre conceptuel lien de base entre les objectifs
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2-2- CADRE
Afrique sub-saharienne

[1$1ULT XddharidhBASS) HVW OD UpJLRQ GH OfT$IULTXH VLWX
Elle comprend @ pays répartis en plieirssousrégiors.
$IULTXH G HBé&Iif),BYrkiNvaWaso, Cagert, Cote d'lvoire, Gambie, Ghana, Gee,
GuinéeBissau, Liberia, Mali, Mauritanie, Niger, Nigeria, Sénégal, Sierra Leone, Togo
Afrique centrale: Cameroun, République e@trafri@aine, Tchad, Congo, République
Démocratique du Congo, Guinée Equatoriale, GabonT8a@ Rincipe
$IULTXH GBurinhgi( Bjibouti, Erythrée, Ethiopie, Kenya, Rwanda, Somalie, Soudan,
Soudan du Sud, Ouganda, Tanzanie
Afriqgue Australe Afrique du Sud, Angola, Botswana, Lesotho, Malawi, Mozambique,
Namibie, Eswatini, Zambie, Zimbabwe
3D\V GH O 1R Fydd&ayaka Gantdi@s, Maurice, Seychelles.

En 2019,selon les données de la Banquendiale, sa population est estimée a 1,107
PLOOLDUGYV. Le RidduiE IntdriBu® BYUY était de 1,767 milliards de dollars US et 40,4%
de sa population gagne moins de 1,9 dsllaS/jour. Le revenu National brut par habitant et
par an est de 1554,57 dollars US. Sa population est essentiellemenayjearus de deux
WLHUYV D\DQW PRL@rdndd He vidDI& naikahteStwit61,6ans en 2019. Le
taux brut de scolarion primaire est de 98,92%.

6XU OH SODQ VDQLWDLUH O1%$66 HVW FRQIURQWPpPH DX C
la malnutrition, les affections périnatales mais aussi au poids devenu important des maladies
norrtransmissiblesLe systeme sanitairgy est généralement caractérisé par le déficit en
LQIUDVWUXFWXUHY PDLV DXVVL OYDEVHQFH ERASBIMWgPH G

amoinsd® QHXURORJXHV SRXU PLOOLRQ GTKDELWDQWY DYHF
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globalement il existetPRLQV GH OLWYV GH QHXURORJleHal200@] PLOOLR
Trés peu de pays en Afrique ssd@tharienne dispose deslitédiés aux AVC.
Bénin

/IH %pQLQ HVW XQ SD\V GK DI GHUUXSH UG HFAWRSH VW N
limité au Nord p&J OH 1LJHU DX VXG SDU OY2FpDQ $WODQWLTXH |
le Togo et au NokdRXHVW SDU OH % XUNLQDIlonguéei (ax® ndtdua)del Q G V X L
700km et une largeur de 328ksur lapartie la plus large au nord. Son climat estitropical
chaud et humide avec 4 saisons au sud et 2 grandes saisons aul artimat est plutét de
type sahélien. Sa population est estimée a 12 506 347 habitants (2021) avec une croissance
démographique de 3,24%/an. Sa population est essentietigrnee avec 56,9% des sujets
ayant moins de 20aret moins de 10% des sujets qui sont agés de plus 50afi$1VSpUDQFH G
vie a la naissance est de 61,5ans. Le PIB par hagiiaintle 1219dollars US en 201Sur le
plan politiccadministratif le Bénin & un pays démocratique avec un régime présidentiel
GLVSRVDQW GYTXQH DVVHPEOpH PRQRFDPpUDOH ,O HVW
départements et 77 communes. Le systéme sanitaire du Bénin est de type pyramidal avec 3
niveaux. Le niveau central estrstitué du ministéere de la Santé, les Centres Hospitaliers a
FDUDFWqUH QDWLRQDO $X QLYHDX LQWHUPpPGLDLUH FKI
hospitalier départemental. Le niveau périphérique est constitué des zones sanitaires qui
territorialement assu@ W OD JHVWLRQ VDQLWDLUH GTXQH JRQH DGP
habitants. Actuellement IBénin compte 34 zones sanitaimgs constituent la structure de
référence de premier niveaal il existedes centres de santé de commune puis désesede
sDQWp G 9DUUaR@suniés MiRhgkeQisks de santé ou des unités de santé de quartiers.
Parallélement a cette organisation il existe des structures sanitaires privées qui concourent a
diversifier OTRITUH GH VRLQV DX[ SRSXOD kvesRo@\perrbip ifeP P HQ W

réorganisation de ces structures.systeme de couverture sanitaire est particulier. Les agents
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GH OfpWDW EpQpILFLHQW GTXQH SULVH HQ FKDUJH SRXU O
HIDPHQV SDUDFOLQLT Xtal M outef@<ds VhBdic@nieNts jneshHirt p&d couverts.

,O H[LVWH DXVVL XQ V\VWgPH GYI{DVVXUDQFH SULYpH | O
HPSOR\HXUV RQW VRXVFULW ODOKHXUHXVHPHQW OD PD
SpFHPPHQW OYDFWQNMO DI R>pYPHDWWHPOD PLVH HQ SODFH GT>
PDODGLH SRXU OHV SOXV GpPXQLV HW TXL HbMWApBCBES HOpP | \
GTKRVSLW D erninvestwd. Rtpoilr 2326 habitants avee grande disparité. Il existe

un médecl) SR XU KDELWDQWYV LQILUPLHU SRXU KDELV
radiologie couvre 128.887 habitants. Les spécialistes sont assez rares. Le Bénin dispose sur
son territoire actuellement une quinzaine de neurologues et une trentaindiclegaes. Ces
spécialistes sont inégalement répartis sur le territoire avec une forte concentration au Sud
précisément Cotonou esesenvirors 8 QH G L] D LLUE s&afind@dpWWepet deux IRM

sont fonctionnels au Bénihe salaire minimum interprofeismnel garanti (SMIG) au Bénin

est de 40.000F CFA (environ 60euros).
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Figure 2: Carte du Bénin avec les 12 départements
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Parakou

Parakou est la troisieme ville du mB@. Il est situé a environ 426k au nord de
Cotonou. Il comporte administrativement 3 arrondissemers couvre une superficie de
800km2 dont 3@m2 de zone urbaine. Sa populaté&at estimée en 2018 a 294.937 habitants
GRQW GTKRPPHV HW D\DQW PRl @\dégaHemedt@y¥ ,0 H\
Borgou, GHX[LqPH GpSDUWHPHQW OH SO X \isgoseX®@PhusieusuqV O
FHQWUHY GH VDQWp DYHF QRWDRPHQW WAHOEFWK Q WalHY $0
Centre Hospitalier Universitaire &partemental) qui ont vocation universitaire. En effet
GHSXLVY OTRXYHUWXUH GH OYXQLYHUVLWp GH 3DUDNRX HQ
Borgou est érigé en CHU et accueille les étudiants stagiaires en médecine, ldersaues
les infirmiers et ceux en santé publique et surveillance épidéngamge centre dispose de
services hospitaliers divers a savoir les services de médecine interne (avec des unités de
maladies infectieuses, de pneumologie, de gasitérologie, de néphrologie, de médecine
interne et de rhumatologie)le service de nealogie, de cardiologie, de Dermato
Y p Q p UR O R-thind-largh §dogdiek de pédiatrie, de gynécologiastétrique, de chirgie
(avec une unité de Neurochirurgie, de urologie, de chirurgie digestive, de chirurgie
pédiatrique et de traumatologielun sernice de laboratoire (avec des unité de biochimie,
GT1KpPDWR OR J-pdtholdgi€ Dnieraiiologie) GIXQH SKDUPDFLH KRY SLW
VHUYLFH GTDQHVWKpVLH shwii G N VYD B QP R XWAigeRce XaiRsi AHIU Y L F
TXTIXQ VHUYLFHp&HHNLOPVLAWMHKOQH GLVSRVH SDV HQFRUH Gt
les patients sont suivis en ambulatolire.ville de Parakou dispose de deux unités de scanner.

Le service de Neurologie est créé depuis 2010 et comporte 10 lits dont deux lits de
neurolayie vasculaire (dédiés AVaigug munis de scopé.a salle dédiée AVC aigué dispose
de deux lits tous reliés a un moniteur de surveillance multiparamétrique. Il existe un dispositif

GIDVSLUDWLRQ GH PXFRVLWp GH IOXLGH Duddls eGH OfR
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GILQFOLQDLVR/M}NH FWRHHGEXQBHOGHWSRVH DXVVL GTXQH XQLWp (
O D E R U EWdR&:EheEpkafpbgramme ((* HW G 1 XI@ pegdnnel est constitué de

trois neurologues dont un spécialiste de pathologie neurovasceldeas deux autres titulaire

GIXQ GLSO{PH GYXUJHQFH QHXURORJLTXH HW GY{XUJHQFH
kinésithérapeutes spécialisés en neuroréhaftin 7RXV OHV SDWLHQWYV EpQpl
évaluation par un docteur en sciences de dérigité (kinésithérapeute de formation) et de
VPDQFHV TXRWLGLHQQHV GH NLQDppas\8KRUNKRS KRG LS MWD €
deux psychologues,O H[LVWH XQ WpOpSKRQH GIfXUJHQFH QHXURY
urgences neurovasculaires 24h/24D SKDUPDFLH GLVSRVH DXVVL GH OfD
des médicaments utiles a la phase aigué des AMGK{SLWDO GLVSRVH DXVVL G{X
avec deux assistants sociaux. Parfois ces derniers sont mis a contribution pour organiser la
sortie degatients a leur domicile pour une meilleure adaptation de leur niveau de handicap

aux conitions de leur domicile.

ITK{SLWDO GLVSRVH GIDXWUHV UHVVRXUFHV XWLOHV
dans le service de cardiologi@ exercent deux cardiologs on a acces aux explorations
cardiovasculaires (ECG, échographie cardiaque, échogrdpper des vaisseaux du cou, le
HolterrECG). Le service de neurologie a mis en place depuis 2012 un registre hospitalier des
AVC toujours fonctionnelLe suivi despatiens est réalisé avec une relance des survivants

GT1$9& QH YHQDQW S@¥d¢ DHXU UHQGH]
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Figure 3: Carte du Département du Borgou
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Figure 4: Carte de lacommune de Parakou (Source : Google help).
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Figure5: Carte des quartiers de la ville de Parakou.
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PARTIE 3: NOS TRAVAUX

3-1- Revue systématique de la létalité par AVC awdlela de 1mois en

Afrique sub-saharienne
/1 R E Md¢ Eéttd_revue était de
- Déterminer le tauxde motalité (Iétalité) des AVC a yrtrois, six mois un, trois et
cing an erAfriqgue subsaharienne
- Identifier les facteurs influencant le pronostic vital

Nous avons réalisé une revue systématigue de la littérature suivant les
recommandations d®RISMA (Preferred Reporting ltemsif Systematic reviews and Meta
Analyses). Le protocole a été enregistré dans PROSPERO (CRD42020192439). Les données
publiées sur la létalité aprés un mois des AVC en Afrique-sahlarienne ont été
sélectionnées. Seuls les dai publiés entre le®1Janvier 2000 et le 31 Décembre 2G49
IlUDQoDLVY HW DQJODLYV FRQFHUQDQW GHV VXMHWYV GH SOX
criteres OMS ou la newiinagerie ont été inclu€ing bases de données ont été interrogées et
les égiations spécifiques de chaque base sont résumées dans le tableau suivant. La recherche
bibliographique a été effectuée par deux personnes différentela base de critéres de
sélection prédéfinis. En cas de désaccord une mise en commun avec vérifieatdonnées
est effectuéeLes données sur la létalité -dela de 1mois de chacune des études ont été
extraites. La létalité poolée a différents horizons a été estimée. Nous avons aussi réalisé des
analyses en sotgroupe pour étudier les facteurs préificen estimant les odds ratio et leur
LOQWHUYDOOH GH FRQILDQFH | 1RXV DYRQV WHVWp OfKp
modéle a effets aléatoires.
Apport personnel 1RXV DYRQV UpDOLVp OD UHFKHUFKH OfH[WUI
(nferprétation des données

Article publié dans la Revudnternational Journal of Stroke (IF 20: 5,266)

ADOUKONOU Tododjitché Thierry Armel | These de doctorat | Université dgesnz021
56


http://creativecommons.org/licenses/by-nc-nd/3.0/fr/

Résumeé
Contexte: La charge des AVC est élevée en Afrigue subsaharienne (ASS), mais peu de
données sont disponibles sur sa mortalité a long terme.
Obectif: Estimer la |étalité par accident vasculaire cérébratiela de 1 mois en Afrique
subsaharienne
Méthodes: Une revue systématique et une fagédyse ont été effectuées conformément aux
recommandations standards. La revue a été enregistrée (peotd@ROSPERO:
CRD42020192439). La recherche bibliographique a été effectuée dans cinq bases de données
électroniques (PubMed, Science direct, AJOL, EMBASE et Web of Sciences). Nous avons
recherché toutes les études sur la létalité des AVV@ekude un moign ASS et publiées
entre le ler janvier 2000 et le 31 décembre 2019.
Résultats: Nous avons inclus 91 études portant sur 34 362 cas d'AVC. Le taux de létalité
d'AVC combiné a un mois était de 24,1% [IC & 95%: 2I/,®] et de 33,2% [IC & 95%: 23,6
44.5] al an. A 3 et 5 ans, les taux de létalité étaient respectivement de 40,1% [IC 95%: 20,8
63,0] et 39,4% [IC 95%: 14,81,5] avec une forte hétérogénéité. L'AVC hémorragique était
associé a un risque plus élevé de mortalité & un mois, mais I'AVC ischémgrueraait le
risque de mortalité apres 6 mois. Le diabéte était associé a un mauvais pronostic a 6 et 12
mois avec des rapports de cOtes de 1,64 [IC a 95%:-21222 et 1,85 [1,22,75]
respectivement.
Conclusion: La létalité des cas d’AVC-dela de 1 mai était tres élevée par rapport a d'autres
rapportés dans les pays occidentaux et pouvait s'expliquer par la faiblesse des systemes de
santé et des facteurs de risque vasculaires malgré la forte hétérogénéité entre les études

inclues de cette revue.
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Abstract
Background: The burden of stroke is high in sub-Saharan Africa; however, few data are available on long-term mortality.

Objective: To estimate over one-month stroke case fatality in sub-Saharan Africa

Methods: A systematic review and meta-analysis were performed accordingto meta-anaysis of observationa studiesin
epidemiology and Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines (PROSPERO proto-
col: CRD42020192439), on five electronic databases (PubMed, Science direct, AL, BEMBASE, and Web of Siences).
We searched all studies on stroke case fatdity over one month in sub-Saharan Africa published between 1st January 2000
and 31st December 2019.

Results: We included 91 studies with atotal of 34,362 stroke cases. The one-month pooled stroke case-fatality rate was
24.1%[95%ClI: 21.5-27.0] and 33.2%[95%Cl: 23.6-44.5] a one year. At three and five years, the case-fatality rates were
respectively 40.1%[95%Cl: 20.8-63.0] and 39.4%[95%Cl: 14.3—71.5] with high heterogeneity. Hemorrhagic stroke was
associated with a higher risk of mortality at one month, but ischemic stroke increased the risk of mortality over six
months. Diabetes was associated with poor prognosis at 6 and 12 months with odds ratios of 1.64 [95% ClI: 1.22-2.20]
and 1.85 [1.25-2.75], respectively.

Conclusion: The stroke case fataity over one month was very high, compared to case fatdlities reported in Western

countries and can be explained by a weak hedthcare systems and vascular risk factors.

Keywords

Sroke, case fatdity, sub-Ssharan Africa, one month, systematic review
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Introduction

Stroke is the leading cause of disability and ranked
second as the cause of mortality worldwide.! The
recent data of the Global Burden of Disease (GBD)
indicated the decrease in incidence and mortality of
stroke in the world. But in sub-Saharan Africa (SSA)
we have a trend of increasing strokeincidence and mor-
tality? and the data are now available.** The preva-
lence of stroke ranged from 15 to 1460 per 100,000
persons with an incidence between 25 and 250 per
100,000 person-years in SSA. Cardiovascular diseases
were the leading causes of death and disability in SSA,
and stroke accounted for about 8.8% of all deaths in
thisarea.® Few data are available on the long-term case
fatality in SSA before 2000. Indeed, in a Durban hos-
pital-based study including 210 stroke patients, the case
fatality was 51.4%: 58.6%, and 65.2% at 30 days,
1 year, and 2 years, respectively.” The GBD of stroke

regularly estimated the prevalence, incidence, and early
case fatality of stroke worldwide without date limita-
tion. Nevertheless, it did not estimate the long-term
case fatality."? One-year case-fatality studies conducted
elsewhere in the world reported a rate of 34.3% in
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Iran,® 27.9% in China,® 37.9% to 40.2% in ltaly,° The keywords are established on the basis of the
25.1% in Brazil,** and 29.0% in Mexico.*? acronym Participants, Interventions, Comparison, and
The case-fatality studies conducted in SSA on stroke Outcomes (PICO).
have produced rather disparate results. The advances Participants: Stroke patients in SSA
in acute care, the availability of facilities (CT scan, Interventions: Not applicable
MRI, and heart explorations, etc.), and the medical Comparison: We compared case fatality according
sta could explain these disparities. More is known to various variables (sex, vascular risk factors, stroke
about in-hospital case fatality, but few data are avail- subtype, etc.)
able on long-term mortality and disability in SSA. Outcomes: Case fatality at least one month
In Tanzania, a community-based study reported the
case fatality at 28 days, 3 years, and over 7 years:Information sourced/e included publications from “ve
23%, 60%, and 82.3%, respectively>'* Other studies databases and added one other study (personal data
in SSA were hospital-based and reported the short- not published at the end of 2019 but published later).
term mortality. The disability after stroke is combined The meta-analysis was based on published data.
with the burden of stroke. The level of handicap was
high_ls,le
We conducted a systematic review and meta-analysis
of mortality studies among stroke patients in SSA, to A detailed literature review was carried out from

Search strategy

estimate the pooled case fatality and its predictors. October to December 2019. The research was con-
ducted in “ve electronic databases: PubMed, Science
Methods direct, AJOL, EMBASE, and Web of Sciences. We

also consulted gray literature, especially theses, disser-
We carried out a systematic literature review and tations, monographs, and summaries of congresses and
reported it according to Preferred Reporting Items for conferences. The keywords were established on the
Systematic reviews and Meta-Analysis recommenda- basis of the acronym PICO: Stroke, prognosis, mortal-
tions (PRISMA). ** ity, functional status, disability, cerebrovascular acci-
dent, rehabilitation, outcome assessment, quality of
life, social participation, daily activities, each sub-
Saharan African country, SSA.
The protocol was approved by the research team and The search equation in each database: The search

Protocol and registration

registered in PROSPERO (CRD42020192439). equation in each database is described in Appendix 1.
Eligibility criteria Study selection and data collection process and
extraction

Inclusion criteria
Two dierent readers (TA and PF) read the titles,

... Location: sub-Saharan African country abstracts, and full article separately, considering the

... Publication date: 1st January 2000 to 3lstinclusion and exclusion criteria. In case of disagree-
December 2019 ment, the decision of an experienced colleague was
. Language: English or French required for consensus. The data extracted from the
. Subjects: subjects aged 15 years and over who suéli erent databases were inserted into Rayyan and
fered a stroke the duplicate eliminated.

. Stroke diagnosis based on World Health The data were exported to an Excel “le. Information
Organization (WHO) criteria®® or con“rmed with  on each publication (name of “rst author, date of

brain neuroimaging (CT or MRI) publication, period of study, country, type of study,
. Mortality (case fatality) data speci‘ed at least in quality assessment with Newcastle Ottawa Scale,
one month. criteria for de“ning a stroke, sample size, number of

subjects included according to gender, type of stroke,
neurological de‘“cit at admission (National Institutes
Exclusion criteria of Health Stroke Scale (NIHSS)), age of subjects,
duration of poststroke follow-up, mortality) were
... Doubtful quality based on Newcastle...Ottawacollected.

Scald®) Case-fatality data: we extracted the published data
... Nonhuman study with a view to aggregation at the various monitoring
... Pediatric study deadlines (1, 3, 6, 12 months, 3 years, and 5 years).

International Journal of Stroke, 0(0)
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of the quality of studies w char.

The Newcastle Ottawa scale was used to rate the qual-
ity of each study. The evaluation criteria were the rep-
resentativeness of the sample, the calculation of the The review included 5 cross-sectional studies, 7 case-
sample size, the percentage of nonrespondents, thecontrol studies, 65 cohort studies, and 14 other type
measure of exposure (in"uencing factors), the measure studies. The studies came from various settings in
of events (death), the quality of the statistical tests used, SSA (Figure 2). Only 18 of the SSA countries reported
the accuracy of the level of disability before the stroke, data for stroke case fatality over one month. Most of
the comparability of the event measurementgdisabil- the studies came from Nigeria (36.3% of all studies)
ity), the duration and the quality of the follow-up. All  followed by Cameroon (9.9%). The total number of
these data made it possible to classify the methodo- 34,362 patients was included in the study. According
logical quality of the studies as good, average, or poor. to the sociodemographic data, 80 studies gave data
To study possible publication biases, we constructed on the sex distribution (16,053 males and 14,880
funnel graphs for case fatality at each time. To do this, females). According to the studies considering age,
the logit of the size proportion to each sample was used the mean age was 59.1 5.7 years; the median was
and the standard errors used for the construction of the 60.0 years with interquartile interval (56.3...62.0 years).
funnel plots. Only 66 studies reported data according to stroke
subtype. Three studies concerned only ischemic
stroke, and one included only hemorrhagic stroke.
The proportion of ischemic stroke ranged from 0 to
The meta-analysis was conducted by reporting the case100% with a median of 61.0% (IQ: 48.6...68.5%).
fatality in each study (when available) in one month, Thirty-one studies gave information about length of
three months, six months, one year, three years, and hospital stay (mean or median) ranging from 3.0 to
“ve years. In quantitative analysis, for each time, we 53.3 days. The median was 10.5 days (IQ: 8.6...18.4
centered the display of case-fatality estimate on a point days).
of zero for the purpose of illustration. We also esti-
matedl pOQ'iOL morta'éthy by sex, bpe ,Ofbstrokeﬁ_ce”ainf Risk of bias within studies included in this
vascular risk factors (hypertension, diabetes, history o . .
stroke, and smoking). According to the type of studies, Systematic review
odds ratio or relative risk with their 95% con“dence The risks of bias within studies are summarized in
interval (95%CI) were estimated. Forest plots were Table 1. The quality was acceptable in 74.7% of the
built for the separate data. studies. The details of the quality of each study are
Given the methodological di erences of the studies, described in Supplementary data 1.
heterogeneity was expected. We studied this heterogen- The risk of publication biases was estimated each
eity in a random e ect model. Studies with the same time by the funnel plots (Supplementary data 2).
design have been grouped together.
To test heterogeneity, we usetf. The 1% value > 50%
indicated heterogeneity?®
We used STATA software, StataCorp, TX, USA?*  The studies included in this review are summarized and
for the quantitative analysis. described in Supplementary data 3.
The pooled case fatality at each time is summarized
in Table 2. Figures 3 to 8 illustrate the data from the
Results studies included in each pooled stroke case fatality.

Study selection

Characteristics of included studies

Statistical analysis

Pooled estimates of stroke mortality

After screening overall, 7939 publications were gener- Predictors of stroke mortality

ated from the “ve electronic databases, pubmed (1553), At one month, 25 studies had estimated the relation
web of science (1349), sciencedirect (2078), Embasbetween sex and one-month stroke case fatality. The
(2055), and African Journal Online (AJOL) (398), pooled estimated odds ratio was 0.97 [95% CI: 0.86...
respectively. After the full reading of each title and 1.09] with heterogeneity (°%454%). The test for overall
excluding the duplicate, only 263 were selected.e ect was z%0.51 (p¥40.61). Sex did not predict one-
After reading the abstract and full text, 91 publications month stroke mortality, but over one month only six
which met the inclusion criteria were included in this studies estimated this association, and the odds ratio

International Journal of Stroke, 0(0)
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Figure 1. Flow chart of selection process of studies included in the systematic review.
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was 0.93 [0.78...1.11] but without heterogeneityheterogeneity between studies|{¥40%). Figure 12
(1°Y448%). Figure 9 summarizes these data. describes the data. The patients with recurrent stroke
According to the stroke subtype, 19 studies esti- had a high risk of mortality (Figure 13) compared to

mated the relation between stroke subtype and one- those with “rst ever stroke.

month case fatality if we consider only the ischemic ~ Among the 91 studies included in this review, only
and hemorrhagic strokes. Ischemic stroke had a signi“- 30 gave information about inclusion of rehabilitation
cantly low risk of mortality with a one-month odds stroke patients. Among those, six provided the propor-
ratio of 0.48 [95% CI: 0.42...0.54] but with high hetero- tion of patients in rehabilitation included in the study
geneity (°v293%). But after one month, only seven (Table 3), but none gave the percentage (case fatality)
studies showed this association with an odds ratio of in each group (rehabilitation vs. no rehabilitation).
0.65 [0.51...0.84] and heterogeneity¥78%). Overall, Estimations according to rehabilitation status cannot
the random e ect meta-analysis of ischemic stroke was therefore be made.

0.65 [0.51...0.84]p< 0.0001. Figure 10 summarizes
these data.

One-month stroke case fatality did not dier
between patients with and without hypertension. The In the present review, we aimed to estimate the pooled
overall risk was 1.23 [95%CI: 0.95...1.61] with low het- case-fatality of stroke in SSA. In this systematic review,
erogeneity 127,55%. No association was shown we only focused on adult stroke. The data on child
between hypertension and overall stroke case fatality stroke case fatality were scarce and most of them
at three months and one year (Figure 11). were focused on sickle cell disease. Recently in

At one month, diabetes did not in"uence the stroke Senegal, a study including 116 stroke cases among chil-
mortality, but in 3- and 12-months patients with dia- dren showed consistency data. Indeed only 4% of the
betes had a poor prognosis with a risk of 1.64 [95%CI: patients had died with the mean follow-up of 26.9
1.22...2.20] and 1.85 [1.25...2.75], respectively with lawonths, but 28% were lost to follow-up.?? It should

Discussion
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Figure 2. Number of studies included in the systematic review from each country.
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recently in the management of stroke with the building
of stroke units in some countries and the availability of
specialists. The INTERSTROKE data showed that the
availability of stroke units and other diagnosis tools
and stroke specialists reduced signi“‘cantly the one-
month stroke mortality.?® These elements may be due

Table 1. Quality of the studies included in the systematic
review according to Newcastle Ottawa Scale

Number
of studies

Quality

High 9 99 to the level of development of each country from a high
Average 59 64.8 gross national product (GNP). However, we could have
strati“ed case fatality on certain factors. Indeed, the
Low 10 11.0 disparities between countries and within the same coun-
e TN 14 143 try in the resources available for care do not allow a

good comparison. Strati“cation on these factors would
have made it possible to correct this heterogeneity, but
most studies do not provide enough information on the

be borne in mind that the diagnosis of stroke in chil- resources and conditions of care. However, a recent

dren is hard due to the lack of specialists (neuropedia-
tricians) in SSA. The one-month case-fatality rate
(CFR) ranged from 1.1% to 83.3% with the pooled
estimated stroke mortality of 24.14% with high hetero-

meta-analysis on one-month case fatality from stroke
in Nigeria reports 33.28% case fatality despite the
country having a high GNP.?* Nevertheless, the case
fatality was high compared to about 20% reported in

geneity. This heterogeneity can be explained by the dif- other countries in the world and 4% in high income
ferences between countries with respect to the level ofcountries®®

equipment in the care structures and management The pooled CFR decreased surprisingly to 22.3% in
resources—Considerable progress has been madethree months. It can be explained by the number of

International Journal of Stroke, 0(0)
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Table 2. Summary of stroke pooled-mortality a each time in sub-Ssharan Africa

Number of studies

[Mortality Min—Max]

1 Month 70 [1.1-83.3%4
3 Months 23 [1.2-53.8%4
6 Months 18 [0.9-58.0%4
1 Year 16 [2.5-67.09
3 Years 8 [14.1-78.0%
5 Years 4 [36.8-90%4

Figure 3. One-month pooled stroke mortdlity.

Pooled mortality Heterogeneity (%9
24.1%[95% CI: 21.5-27.0] 97
22.3% [95%CI: 16.6-29.2] 96
22.6% [95%CI: 15.6-31.6] 97
33.2%[95% ClI: 23.6-44.5] 98
40.1%[95% ClI: 20.8-63.0] 99
39.4%[95% ClI: 14.3-71.5] 99

studies which gave the mortality data at this time and
the signi“ cant lossto follow-up. Nevertheless, this CFR
was compared to the 21.8% (95% con“ dence interval
20.0.23.6) reported in the European Collaborative
study in 2011.%° However, in this study, the CFR
ranged from 12.6% in Dijon (France) to 35.9% in
M enorca (Spain). We think that the age-standardized
CFR may not be the same because stroke patients in
Western countries were older than those in SSA. The
30-day and 6-month CFR was close to that reported in

Chile with 30 day and 6-month CFRs of 23.3% and
33.0%, respectively.?” Many other factors can explain
this di erence. The type of stroke is still not speci” ed
(“rst ever or recurrence) therisk of death being greater
in the event of a recurrence of stroke. On the other
hand, many studies included in this meta-analysis
were hospital-based and retrospective studies. D espite
these elements, we believe that the burden of stroke is
greater in SSA, given the young age of stroke victimsin
this region.
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Figure 4. Three-month pooled stroke mortdity.

Over one year about one-third of stroke patients
died in SSA with high heterogeneity. There are many
reports of oneyear stroke case fatality in Western
countries. Indeed, in an Oxfordshire community study
which included the “rst ever stroke during the period
1981..1986, the one-year CFR was 31.0% [95% CI:
27.0.35.01.2 In other community-based studies,
Hollander et al. reported one-year CFR of 40.4% in
Rotherdam?® and Vemmos et al. in Greece reported
36.8%.%° It should be noted on the one hand that at
the time when these studies were conducted, progressin
the management of strokes was minor and that these
studies were all community-based, unlike the studies
included in our meta-analysis which are more recent
(published after 2000) and mostly hospital-based.

According to the stroke subtype, hemorrhagic stroke
has a poor outcome in one month, but over 12 months
ischemic stroketrendsto a poor outcome. Hemorrhagic
strokes have a high early CFR (one month), but long-
term mortality from ischemic stroke appears to be
higher. In the early stages, patients with hemorrhagic

stroke often have impaired vigilance with signi* cant
lesions. But in the long term, the resorption of the
hematoma can explain why the vital and functional
prognosis of the survivors is better.

No di erence is shown in stroke CFR according to
sex at any time. A previous systematic review included
studiesin Western countries noted that the pooled CFR
was 1.25 times higher among women (95% CI, 1.17...
1.34).3! There may be some confounding factors. In
fact, women have stroke at an older age than men
and are more likely to have cardio-embolic stroke and
subarachnoid hemorrhage than men. It would be
worthwhile to make analyses adjusted and on a large
sample.

Regarding vascular risk factors, no association was
observed between hypertension and mortality. On the
other hand, in the short term (one month), diabetes
does not in” uence mortality, but signi“ cantly increases
mortality after three months. This association was
shown in a previous study® and meta-analysis.*
Hyperglycemia induced the growth of infarct volume

International burnal of Sroke, 0(0)
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Figure 5. Sx-month pooled stroke mortality.

Figure 6. One-year pooled stroke mortality.
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Figure 7. Three-year pooled stroke mortality.

Figure 8. Rve-year pooled stroke case fatdlity.

and hematoma and exacerbated the brain edema and
was associated with poor outcome in the acute phase.
Diabetics had more complications and higher risk of
stroke recurrence which can explain the high risk of
mortality among diabetics. Few data are available on
the e ect of rehabilitation on stroke case fatality.
Rehabilitation improves stroke functional outcome
and social participation. In the absence of structured
rehabilitation centers, the case fatality was high com-
pared to those reported in this review.’

Srength and limitation of this review

To our knowledge, thisreview isthe “rst conducted on
stroke case fatality in this area. It was conducted
according to standard guidelines. The searches in sev-
eral databases gave strength to this systematic review.

The low rate of CT-scan use for the diagnosis in
many studies may limit the interpretation on the asso-
ciation of stroke subtype and mortality. The heterogen-
eity of healthcare in the SSA countries can explain a

International burnal of Sroke, 0(0)
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Figure 9. Pooled estimated stroke mortality according to the sex. (8) One-month stroke mortality according to the sex.

(b) Three-month stroke mortality according to the sex. (c) One-year stroke mortality according to the sex.
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Figure 10. Pooled estimated stroke mortality according to stroke subtype. () One-month mortality according to stroke sub-

type. (b) Three-month mortality according to stroke subtype. (c) One-year stroke mortality according to stroke subtype.
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Figure 11. Pooled stroke mortality according to the history of hypertension.

Figure 12. Diabetes and pooled stroke mortdity in sub-Ssharan Africa.
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Figure 13. One-month pooled case fatality according to history of stroke.

Table 3. Sudies with precision of the rehabilitation status included in the current review

Death among Death among
Sample Rehabilitation patients in patients without
Authors (year) size (%99 rehabilitation (%9 rehabilitation Association
Kossi (2019) 64 100 23.40 - 6 Month -
Sene-Diouf (2006) 170 5815 - - - -
Kossi (2016) 68 380 - - - -
Napon (2013) 59 51.00 - - 3 Month -
Heikineimo (2012) 150 2522 - - - -
W assermann (2009) 20 45,07 - - 3 Month -

3.1% of those were community-based rehabilitation.

part of the large di erence of case fatality reported
in SSA.

Conclusion

The stroke case-fatality is very high compared to those
reported elsewhere despite the high heterogeneity. The
best predictors are diabetes and stroke subtype. These
data indicate a high mortality and burden of stroke in
SSA and require urgent action to reduce the burden.
Recommendations based on this review

[

. Improve the acute management.

2. Build a stroke network in SSA with an online register
with a standardized dataset. Thus, we could study
other prognostic factors (complications in the
acute phase, etiological subtypes, access or not to
rehabilitation, etc.) and reduce heterogeneity within
studies.

3. Improve primary and secondary prevention strate-
gies through screening and early management of
risk factors (diabetes, hypertension, etc.) which
were the main speci“ ¢ risk factors in SSA.3*

4. Improve access to neuroimaging and etiological
examinations.

5. Recruit trained health workersfor the follow-up and
help for secondary prevention (therapeutic compli-
ance, hygiene-dietetic measures, etc.). This can
reduce the rate of loss to follow-up.

6. Our recommendations derive mostly from the
African Stroke Research Group® and others sug-
gested by Owolabi et al.*®

Declaration of conflicting interests

The author(s) declared no potential con”icts of interest with
respect to the research, authorship, and/or publication of this
article.

International burnal of Sroke, 0(0)




14

International Journal of Stroke 0(0)

Funding

The author(s) received no “nancial support for the research,
authorship, and/or publication of this article.

ORCID iD

Thierry Adoukonou
3063

https://orcid.org/0000-0002-3236-
Supplemental material
Supplemental material for this article is available online.

References
1. Feigin VL, Forouzanfar MH, Krishnamurthi R, et al.

Global and regional burden of stroke during 1990...2010 17.

findings from the Global Burden of Disease Study 2010.
Lancet 2014; 383: 245...254.
2. GBD 2016 Stroke Collaborators. Global, regional, and

national burden of stroke, 1990-2016: a systematic ana- 18.

lysis for the Global Burden of Disease Study 2016.ancet
Neurol 2019; 18: 439...458.

3. Adeloye D. An estimate of the incidence and prevalence

of stroke in Africa: a systematic review and meta-analy-
sis. PLoS One 2014; 9: e100724.

4. Ezejimofor MC, Chen YF, Kandala NB, et al. Stroke
survivors in low- and middle-income countries: a meta-
analysis of prevalence and secular trendsl Neurol Sci
2016; 364: 68...76.

5. Owolabi M, Olowoyo P, Popoola F, et al. The epidemi-
ology of stroke in Africa: a systematic review of existing
methods and new approaches] Clin Hypertens2018; 20:
47...55.

6. Moran A, Forouzanfar M, Sampson U, Chugh S, Feigin
V and Mensah G. The epidemiology of cardiovascular
diseases in sub-Saharan Africa: the Global Burden of
Diseases, Injuries and Risk Factors 2010 studyProg
Cardiovasc Dis2013; 56: 234...239.

7. Dewar SR. Stroke outcome in the absence of a structured

rehabilitation programme. S Afr Med J 1990; 78:
200...202.

8. Shoeibi A, Salehi M, Thrift AG, et al. One-year case
fatality rate following stroke in the Mashhad Stroke
Incidence Study: a population-based study of stroke in
Iran. Int J Stroke 2015; 10(Suppl A100): 96...102.

9. Wu H, Gong W, Pan J, et al. Survival rate and risk fac-

tors of mortality among first-ever stroke patients.

Zhonghua Liu Xing Bing Xue Za Zhi2014; 35: 812...816.

Sacco S, Stracci F, Cerone D, Ricci S and Carolei A.

Epidemiology of stroke in Italy. Int J Stroke 2011; 6:

219...227.

Goulart AC, Bensenor IM, Fernandes TG, Alencar AP,

Fedeli LM and Lotufo PA. Early and one-year stroke

case fatality in Sao Paulo, Brazil: applying the World

Health Organizationes stroke STEPS. J Stroke

Cerebrovasc Di2012; 21: 832...838.

Cant(+Brito C, Ruiz-Sandoval JL, Murillo-Bonilla LM,

et al. Acute care and one-year outcome of Mexican

patients with first-ever acute ischemic stroke: the

PREMIER study. Rev Neurol2010; 51: 641...649.

10.

11.

12.

13.

14.

15.

16.

19.

20.

21.

22.

23.

24.

26.

Walker RW, Jusabani A, Aris E, et al. Correlates of
short- and long-term case fatality within an incident
stroke population in Tanzania. S Afr Med J 2013; 103:
107...112.

Walker RW, Wakefield K, Gray WK, Jusabani A, Swai
M and Mugusi F. Case-fatality and disability in the
Tanzania Stroke Incidence Project cohort.Acta Neurol
Scand2016; 133: 49...54.

Oyewole OO, Ogunlana MO, Oritogun KS and Gbiri
CA. Post-stroke disability and its predictors among
Nigerian stroke survivors. Disabil Health J 2016; 9:
616...623.

Cossi MJ, Gobron C, Preux PM, Niama D, Chabriat H
and Houinato D. Stroke: prevalence and disability in
Cotonou, Benin. Cerebrovasc Di2012; 33: 166...172.
Moher D, Liberati A, Tetzlaff J and Altman DG.
Preferred reporting items for systematic reviews and
meta-analysis: the PRISMA statement.BMJ 2009; 339:
b2535.

Aho K, Harmsen P, Hatano S, et al. Cerebrovascular
disease in the community: results of a WHO
Collaborative Study. Bull World Health Organ 1980; 58:
113...130.

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche
PC and Vandenbroucke JP. The Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observa-
tional studies. J Clin Epidemiol 2008; 61: 344...349.
loannidis JP. Interpretation of tests of heterogeneity and
bias in meta-analysisJ Eval Clin Pract 2008; 14: 951...957.
StataCorp. Stata Statistical Software: Release 13.
StataCorp LP, College Station, TX, 2013.

Ndiaye M, Lengue F, Sagna SD, Sow AD, Fogany Y,
Deme H, Basse AM, Diop-Sene MS, Diagne NS, Diop
AG, Ndiaye O, Ndiaye MM. Childhood arterial ischemic
stroke in Senegal (West Africa) Arch Pediatr 2018; 25(6):
351...354.

Langhorne P, O<Donnell MJ, Chin SL, et al. Practice
patterns and outcomes after stroke across countries at
different economic levels (INTERSTROKE): an inter-
national observational study. Lancet 2018; 391:
2019...2027.

Ezejimofor M, Biu A and Uthman OA. Estimating the
uptake of brain imaging and 30-days stroke mortality in
Nigeria: a meta-analysis of hospital-based studies.
J Neurol Sci2018; 394: 6...13.

. Sposato LA and Saposnik G. Gross domestic product

and health expenditure associated with incidence, 30-
day fatality, and age at stroke onset: a systematic
review. Stroke 2012; 43: 170...177.

Heuschmann PU, Wiedmann S, Wellwood I, et al. Three-
month stroke outcome: the European Registers of Stroke
(EROS) investigators.Neurology 2011; 76: 159...165.

. Lavados PM, Sacks C, Prina L, et al. Incidence, 30-day

case-fatality rate, and prognosis of stroke in Iquique,
Chile: a 2-year community-based prospective study
(PISCIS project). Lancet 2005; 365: 2206...2215.

. Bamford J, Sandercock P, Dennis M, Burn J and Warlow

C. A prospective study of acute cerebrovascular disease in
the community: the Oxfordshire Community Stroke

International Journal of Stroke, 0(0)



Adoukonou et al.

15

29.

30.

31.

32.

Project: 1981...88. Incidence, case fatality rates and over-
all outcome at one year of cerebral infarction, primary
intracerebral and subarachnoid haemorrhageJ Neurol
Neurosurg Psychiatry1l990; 53: 16...22.

Hollander M, Koudstaal PJ, Bots ML, Grobbee DE,
Hofman A and Breteler MM. Incidence, risk, and case
fatality of first ever stroke in the elderly population. The
Rotterdam study. J Neurol Neurosurg Psychiatry2003;
74:317...321.

Vemmos KN, Bots ML, Tsibouris PK, et al. Prognosis of
stroke in the south of Greece: 1 year mortality, functional
outcome and its determinants: the Arcadia Stroke
Registry. J Neurol Neurosurg Psychiatry 2000; 69:
595...600.

Appelros P, Stegmayr B and Tefet A. Sex differences in
stroke epidemiology: a systematic reviewStroke 2009;
40: 1082...1090.

Eriksson M, Carlberg B and Eliasson M. The disparity in
long-term survival after a first stroke in patients with and

33.

34.

35.

36.

without diabetes persists: the Northern Sweden
MONICA study. Cerebrovasc Di012; 34: 153...160.
Lau LH, Lew J, Borschmann K, Thijs V and Ekinci EI.
Prevalence of diabetes and its effects on stroke outcomes:
a meta-analysis and literature reviewJ Diabetes Investig
2019; 10: 780...792.

Owolabi MO, Sarfo F, Akinyemi R, et al. Dominant
modifiable risk factors for stroke in Ghana and Nigeria
(SIREN): a case-control study.Lancet Glob Health2018;
6: €436...e446.

Akinyemi R, Sarfo F, Abd-Allah F, et al. Conceptual
framework for establishing the African Stroke
Organization. Int J Stroke 2021; 16: 93...99.

Owolabi MO, Akarolo-Anthony S, Akinyemi R, et al.
The burden of stroke in Africa: a glance at the present
and a glimpse into the future.Cardiovasc J Afr2015; 26:
S27...S38.

International Journal of Stroke, 0(0)



Table2 : Methodological quality of studies

Title Authors Study design Methodqlogical
quality
A Review of Stroke Admissions at a Tertiary Hospital in Rural Southwestern Nigeria Desalu Not defined Average
Acute Stroke Patients with Newlyiagnosed Diabetes Mellitus Have Poorer Outcomes than Those \ Yacouba Njankouc
Previously Diagnosed Diabetes Mellitus Mapoure Cohort study Average
An Epidemiological Study of Stroke Hospitalizations in Maputo, Mozambique Damasceno A Cohort study Average
Aspiration pneumonia in patients with stroke, Northeast Nigeria Watila M.M. Cohort study Average
Cardioembolic stroke: Lessons from a single centre in-Sabaran Africa Y.N. Mapoure  Cohort study Average
Case fatality of patients with stroke ovetzmonth period post stroke Mudzi, W. Not defined NA
Casefatality and disability in the Tanzanian Stroke Incidence Project cohort Walker, R. W. Not defined Average
Characterization of strokes admitted to Kalafong hospital, pretoria, southdafring the baseline phase Katsoulis L. Not defined NA
the oscail study ot define
Clinical determinants of ischaemic stroke outcome in an HIV endemic population Benjamin L. Cohort study Average
Communitybased care of stroke patients in a rural Afrisatting Wasserman, Sear Cohort study Average
Correlates of shortand longterm case fatality within an incident stroke population in Tanzania Walker, R. W. Not defined NA
Correlation of Admission Blood Pressures with[38y Outcome in Acutéschaemic Stroke in Nigerians K. W. Wahab ~ Cohort study Average
Determinants of early cadatality among stroke patients in Maputo, Mozambique and impacttuispital Gomes J. Cohort study Average
complications
Determinants of Social Participation at3l and 6 Months Poststroke in Benin Oyéné Kossi Cohort study Average
Disability-Adjusted Life Years Due to Stroke in Kenya Lydia Kaduka  Cohort study Average
Dysphagia following acute stroke and its effect on stesrh outcome Abubzrtzr, Sani Cohort study Average
Early Mortality and Associated Factors amoi?]g_rzﬁtzi:git: with Stroke Admitted to a Large Teachingr .LJRFKD 2N Cohort study Average
Early mortality and functional outcome after acultjeIO stroke in Uganda: prosp&tcitlyewith 30 day follow  Nakibuuka, Jane Cohort study Average
Echocardiographic Abnormalities and Determinants-bfdnth Outcome of Stroke Among West Africar Adeoye, Abiodun Casecontrol High

in the SIREN Study M study



Effect of a 72 HouStroke Care Bundle on Early Outcomes after Acute Stroke: A Non Randomise
Controlled Study

Effect of admission hyperglycaemia on skiertm outcome in adult Nigerians with a first acute ischaer
stroke
Factors associated with death and predictors oihomreth mortality from stroke in Kano, Northwestern
Nigeria
Factors associated with sheerm mortality after ischemic stroke in Conakry Teaclhogpital
Factors Influencing the Outcome of Spontaneous Intracerebral Haematoma in a Neurosurgical Ho:
SouthEast Nigeria
Functional prognosis of stroke in countries in thecpss of development: Senegal
Functional recovery after stroke in Benin: A-snonth followup study
HIV infection does not influence stroke outcomes in Hitfected patients: Arospective study
HIV, predictor of severity and mortality of stroke in CNH{KM cotonou, benin

Hyperglycemia early stage of stroke in CNHHKKM Cotonou (Benin)

Incidence and 3@ay case fatality rate of firgver stroke in urban Nigeria: The prospective communi
based Epidemiology of Stroke in Lagos (EPISIL) phase Il results
Infratentorial posterior circulation stroke in a Nigerian population: Clinical characteristics, risk factor
predictors of outcome
In-hospital stroke mortality and its predictors within one montietos: Result from a tertiary hospital in
llorin, middle belt Nigeria
Ischemic and hemorrhagic strokes in Dakar, Sene§§dlospitatbased study
Long-Term Mortality of StrokeSurvivors in Parakou:-¥ear FollowUp

Long-Term Outcomes of Stroke in a Ghanaian Outpatient Clinic

Low admission serum albumin as prognostic determinant-og§Gase fatality analdverse functional
outcome following acute ischemic stroke

Nakibuuka, Jane

Wahab K

Owolabi LF

Aissatou Kenda B.

Ndubuisi CA

F. Sene Diouf
Kossi, Oyene
Y.N. Mapoure
Donné G.D;
Constant A.

Gnonlonfoun,
Dieudonne

Mustapha A.
Danesi

Owolabi, Lukman

Femi
Sanya EO

Sagui, E.
Adoukonou
Thierry
Sarfo, Fred S.

Abubakar, Sani

Non
randomized
controlled

Not defined

Cohort study
Cohort study
Not defined

Cohort study
Cohort study
Cohort study
Cross
sectional
study
Cross
sectional
study

Cohort study
Cohort study

Cohort study
Cohort study
Cohort study
Cohort study
Cohort study

Metabolic Syndrome and Fatal Outcomes in the-Bastke Event: A Srear Cohort Study in Cameroon Balti, Eric Vounsia Cohort study

NA

NA

Average
Average
Average

Average
Average
Average

NA

NA

Average
Average

Average
Average
High
Average
High

Average



Morbi-mortalité des accidents vasculaires cérébraux hémorragiques apres prise en charge en réan Benois A
Djibouti
Mortalité a 3 mois des infarctus cérébraux au Burkina Faso : une étude de cohorte prospecti
Mortality and recovery after stroke in the Gambia

Djingri Labodi
Walker, Richard

W.
Opportunities for intervention: stroke treatments, disability and mortality in urban Tanzania Robert W.
Regenhardt
Outcomes and quality of care trends in stroke admission and mortality and impact of multidiscipli Komolafe M.
stroke team on stroke outcome iniile, nigeria
Pattern of acute stroke presentation in a young tertiary hospitalithrSouth, Nigeria: Appraisal of risk Obiabo Y.

factors and clinical outcomes
Poststroke case fatality within an incident population in rural Tanzania

Poststroke social networks, depressivenptoms,and disability in Tanzania: A prospective study Saadi, Altaf
Predictors of Shotterm IntraHospital Case Fatality Following Firever Acute Ischaemic Stroke in Wahab, K. W.
Nigerians
Predictors of stroke mortality in a Nigerian teaching hospital Ekeh B.C.
Prevalence of HIV infection among stroke patients and its association with mortality in Southwes Abdallah A.
Uganda
Prevalence of HI\Infection among stroke patients in Douala. Y. Mapoure
Njankouo
Profile of stroke in Nigerians: A prospective clinical study Komolafe M.A.
Prognosis and outcome of acute stroke in the University College Hospitah|bsigieria Obiako, O. R.
Prognosis for motor deficits after strokes in Burkina Faso Napon, C.
Prognosis of stroke in department of neurology of Dakar F. Sene Diouf
Prognosis ostroke in Malawi, a country with high prevalence of HIV Heikinheimo T.H.
Quiality of stroke care and patient outcomes in dar es salaam, Tanzania Wibecan L.

Rates and predictors of strekssociated case fatality ifalok Central African patients
Relationship between admission serurme@ctive protein and short term outcome following acute
ischaemic stroke at a tertiary health institution in Nigeria

Abubakar, S. A.

Longo-Mbenza, B.

Cohort study
Cohort study
Not defined

Cohort study
Cohort study

Cohort study

Richard W Walker Cohort Study

Cohort study
Cross
sectional
study
Cohort study

Cohort study

Cohort study

Cohort study
Cohort study
Cross
sectional
study
Cohort study
Cohort study
Cohort study
Cohort study
Casecontrol
study

Average
Average
NA

Average
Average

Average
Average
High
NA

Average
High
Average
High
Average

NA

High
Average
High
Low

Average



Serum Uric Acid is Associated with Poor Outcome in Black Africans in the Acute Phase of Strol
Sexrelated differences in stroke outcome at The University of Maiduguri Teaching Hospital, ddtethe
Nigeria
Short Term (3 Months) Prognosis of Stroke in Parakou

Short term stroke outcome is worse among indivliduals with sickle cell trait
Stroke Burden in Rwanda: A Multicenter Study of Stroke Management and Outcome

Stroke distribution patterns and characteristics in Kenya's leading public health tertiary institutio
Kenyatta National Hospital and Md@eaching and Referral Hospital
Stroke in Ashanti region of Ghana
Stroke in Developing Countries: Experience at Kano, Northwestern Nigeria
Stroke inpatients with diabetes mellitus: a study from North Western Nigeria
Stroke in Sokoto, Nigeria: A five year retrospective study
Stroke in south west Nigeria: a-y@ar review
Stroke in young adults: a prospective study from northwestern Nigeria
Stroke in young Nigerians: A hospitased study in northeast Nigéria
Stroke Incidence and Case FdtaRate in an Urban Population
Stroke mortality and its determinants in a resodiroged setting: A prospective cohort study in Yaounc
Cameroon
Stroke mortality and itpredictors in a Nigerian teaching hospital
Stroke Mortality in Kenya's Public Tertiary Hospitals: A Prospective Fadliaged Study
Stroke mortality outcomes in Uganda

Stroke Outcome and Determinants among Patients with and without Diabetes in a Tertiary Hospi Akpalu, Josephine

Ghana
Stroke outcomes in an African Urban setting
Stroke outcomes iMalawi, a country with high prevalence of HIV: a prospective follgustudy

Stroke presentation and outcome in developing countries A prospective study in The Gambie Garbusinski, J. M.
Alkali, Nura H.

Stroke risk factors, subtypes, and@®fy case fatality in Abuja, Nigeria

Mapoure Y.N.
Musa, W. M.

Thierry
Adoukonou
Olowoyo, P.

Agabe Emmy
Nkusi
Kaduka, Lydia

Agyemang, C.
Owolabi L.F

Owolabi, Lukman

Njoku, C. H.
Ogun, S. A
Owolabi, L. F.
Salawu F.K.
Marvin Okon
Nkoke, Clovis

Ekeh, B.
Kaduka, Lydia
Olum S.

De Villiers L.
Heikinheimo,
Terttu

Cohort study
Not defined

Cohort study

Casecontrol
study

Cohort study

Cohort study

Cohort study
Cohort study
Cohort study
Cohort study
Not defined

Cohort study
Cohort study
Cohort study

Cohort study

Cohort study
Cohort study
Cohortstudy

Cohort study
Not defined
Cohort study

Cohort study
Cohort study

Average

Low
High
Average
Average

Average

Low
Average
Low
Average
NA
Low
Average
Average

Average

Average
Low
Low

Low
NA
Average

Average
Average



Stroke severity predicts poststroke delirium and its association with dementia: Longitudinal obsen  Akin Ojagbemi

¢ . i Cohort study Average
rom a low income setting
Survival of comatose stroke victims in a neurological department in Dakar F. Sene Diouf  Cohort study Average
Surviving a stroke in South Africa: outcomes of helb@sed care in a lowesource rural setting Scheffler, Elsje  Cohort study Average
The frequency and impact of admission hyperglycemia on short term outcome of acute stroke pa Zewde YZ Cross
admitted to Tikur Anbessa Specialized hospital, Addis Ababa, Ethiopia: asecgsnal study sectional NA
study
The Rognosis of Acute Stroke in a Tertiary Health Centre in S&atst Nigeria Eze,
Cohort study Average
Chukwuemeka O.
The prognostic value of serum uric acid in the acute phase of hemorrhagic stroke patients in black . Mapoure, Yacoube h d
Njankouo Cohort study Average
The Prognostic Value of Serum Uric Acid in the Acute Phase of Ischemic Stroke in Black Africai Yacouba Njankouc h d
Mapoure Cohort study Low
Thirty-Day Case Fatality of Stroke at the Lagos University Teaching Hospital F. O.Ojini Cohort study Average
Thirty-day stroke mortality and associated clinical and laboratory factors among adult stroke pati ~ Kwarisiima L.
Cohort study Low

admitted at Mulago Hospital (Uganda)
Trends in stroke admission and mortality rates from 108913 in central Ghana Sarfo FS Cohort study Average
Validation of the Intracerebral Hemorrhage Score in Uganda Abdallah A Not defined Average
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Table: Studies reported the over en®nth stroke caskatality in various setting in subaharan Africa

Authors [Reference] Publication Countries Type of study Patients (typeof Sample Mean age+/ Mortality rate
veart (setting) stroke patients) SD(vears) 1month(%) 3months(%) 1-year (%) 3-years (%) 5-years(%) Over 5years (%)
Walker R[1] 20112016 Tanzania Communitybased Incidentcases 353 69.6+/14.8 26.9 57.2 60.0 75.4 93.7 (7years)
Benois A[2] 2009 Djibouti Hospitatbased ICH 18 51.5 38.9 44.4 67.0
SeneDioufA[3] 2006 Senegal Hospitatbased All 170 61++13 28.8 50.6
Kaduka L[4] 2019 Kenya Hospitatbased All 719 58.6+£18.7 26.7 34.1 41.7
Nkoke C[5] 2015 Cameroun Hospitatbased All 254 62++13 23.2 31.5(6M) 32.7
Sarfo F§6] 2018 Ghana Hospitatbased Survivors 607 59.9+/13.9 9.3(45.8)# 14.1(63.3)#
Walker R[7] 2003 Gambia Hospitatbased All 106 58.0+£16.0 27.0 82.0
Mudzi W[8] 2012 South Africa Hospitatbased Ischaemic stroke 200 53.2+/11.4 25.5 38.0
Garbusinski JM9] 2005 Gambia Hospitatbased All 148 64 46.0 62.0
Adoukonol10] 2020 Benin Hospitatbased Survivors 247 58.1+/13.4 15.4 (336 21.5(39.7)% 23.5(42.1)
Zewde YZ[11] 2019 Ethiopia Hospitatbased All 103 55.5+15.3 16.7
Adoukonoy12] 2018 Benin Hospitatbased All 85 56+L15 27.1 31.8
Ndubuisi CA[13] 2019 Nigeria Hospitatbased ICH 66 57 36.4
Mapoure Y[14] 2019 Cameroon Hopitatbased ICH 221 55.8+£11.8 41.63
Mapoure Y15] 2019 Cameroon Hospitatbased Cardioembolic stroke 86 67.0++13.3 40.3 61.1 78 90
Mapoure Y[16] 2018 Cameroon Hospitatbased All 701 63.8+11.0 34.6 425
Wahab K[17] 2007 Nigeria Hospitatbased All 53 58.6+£14.1 28.0
Ekeh B[18] 2010 Nigeria Hospitatbased All 120 56.0+14.9 35.0

*Year of publication; #dueto attrition bias (hypothesiall patients lost of followip were died), ICH=intracerebral Haemorrhage, M=month



Authors [Reference] Publicaton Countries Type of study Patients (type of Sample Mean age+SD Mortality rate
Year” (setting) stroke patients) (vears) 1 month (%) 3months 1-year (%) 3-years (%) 5-years(%) Over 5years (%)

(%)

Mapoure Y[19] 2019 Cameroon Hospitatbased All 608 29.3 30.4

Abdallah A[20] 2018 Uganda Hospitatbased ICH 73 60+£17 43.8

Regenhardt R\i21] 2019 Tanzania Hospitatbased All 149 57.2+/14.6 49.7

Kaduka[22] 2018 Kenya Hospitatbased All 691 601Q[4573] 234 29.8

Mapoure Y24] 2019 Cameroon Hospitatbased Ischaemicstroke 480 62.8+£13.3 28.3

Abubakar §23] 2017 Nigeria Hospitatbased All 94 55.5+415.7 13.8

Nkusi AE[24] 2017 Rwanda Hospitatbased All 96 59.7 61.0

Ojagbemi A[25] 2017 Nigeria Hospitatbased All 99 60.9+/12.6 24.2

OwolabiL[26] 2016 Nigeria Hospitatbased Diabetics with stroke 85 56.1+£10.1 30.6

Okeng'o K[27] 2017 Tanzania Hospitatbased All 186 61.0 33.3

Sarfo F§28] 2015 Ghana Hospitatbased All 12233 41.1

Eze CO29] 2014 Nigeria Hospitatbased All 120 61.54+/12.54 15.0

Napon J30] 2013 BurkinaFaso Hospitatbased Stroke motor deficit 56 57.8+17.7 29 40

Agyemang ¢31] 2012 Ghana Hospitatbased All 1054 63.7 43.2

Abubakar §32] 2013 Nigeria Hospitatbased Ischaemicstroke 75 56.7+£12.4 17.3

Sene Diouf[33] 2008 Senegal Hospitatbased ICH 51 64 78.6 86.3

Sagui H34] 2005 Senegal Hospitatbased All 107 64.2 38.0

Adeoye A[35] 2019 Nigeria/Ghana Hospitatbased All 1020 59.2+/14.6 9.2




Authors [Reference] Publication Countries Type of study Patients (type of Sample Mean age+/ Mortality rate

Year® (setting) strokepatients) SD (years) 1 month 3months  1l-year (%) 3-years (%) 5-years(%) Over 5years (%)
(%) (%)
Alkali [36] 2013 Nigeria Hospitatbasel All 273 55.1 18.7
Owolabi[37] 2012 Nigeria Hospitatbased All 273 55 37.0
Desalu[38] 2011 Nigeria Hospitatbased All 109 68 35.3
Njoku [39] 2004 Nigeria Hospitatbased All 93 15.1
Obiako[40] 2011 Nigeria Hospitatbased All 66 57.6
Ogun[41] 2005 Nigeria Hospitatbased 708 40.0
Sanyd42] 2015 Nigeria Hospitatbased All 302 60.5 21.2
Watila M[43] 2012 Nigeria Hospitatbased All 524 56.4 17.7
Owolabi[57] 2012 Nigeria Hospitatbased All 273 53.7 37.0
Wahab[44] 2008 Nigeria Hospitatbased All 100 58.8 28.0
Nakibuuka J45] 2016 Uganda Hospitatbased All 254 60 (median) 32.7
Danesi MA[46] 2013 Nigeria Communitybased Incident cases 189 58.5+13.5 16.2
Longo-Mbenza B47] 2008 DRCongo Hospitatbased All 212 57.8+£10.9 44.3
Gomes J48] 2013 Mozambiqle Hospitatbased All 651 59.1+13.2 42.5
Damasceno A49] 2010 Mozambique Hospitatbased All 651 59.1+£13.2 49.6
Abdallah A[50] 2018 Uganda Hospitatbased All 123 63.0+£18.6 21.9

Obiabo Y[51] 2016 Nigeria Hospitatbased All 181 61.5+/13.9 38.2




Authors[Reference] Publication  Countries Type of stdy Patients (type of Sample Mean age+/ Mortality rate
Year* (setting) stroke patients) SD (years)

1 month 3months  1-year (%) 3-years (%) 5-years (%) Over 5years (%)
(%) (%)

Scheffler §52] 2019 South Africa Hospitatbased All 91 62++12.1 1.1

Wasserman 53] 2009 South Africa Hospitatbased All 30 68.6 30.0

Katsoulis L[54] 2018 South Africa Hospitatbased All 102 57.7+£15.9 50.0

De Villiers L[55] 2010 South Africa Hospitatbased All 196 23.0(6Mm)

Gnolonfoun DO{56] 2013 Benin Hospitatbased All 432 44+[-12.6 13.89

Gnolonfoun O57] 2012 Benin Hospitatbased All 113 56.6+£13.7 21.2

Kossi O[58] 2019 Benin Hospitatbased All 64 57+F13 23.44

KossiO[59] 2016 Benin Hospitatbased All 68 60++9 17.65 2658

Djingri L [60] 2019 BurkinaFaso  Hospitatbased All 151 63.4 19.0 25.9

Balti E [61] 2013 Cameroon Hospitatbased All 57 61.9+,12.9 21 26.0 42.0

Akpalu J62] 2018 Ghana Hospitatbased All 326 59.94+/14.85 17.48 29.74 48.15 (6M)

Kenda A[63] 2018 Guinea Hospitatbased All 156 61++13.5 50.0

Heikinheimo T[64] 2012 Malawi Hospitatbased All 147 54.2+t27.6 38.8 45.0 (6M)

Benjamin L[65] 2016 Malawi Hospitatbased All 171 41.0

Heikinheimo T[66] 2011 Malawi Hospitatbased All 150 53 53.0

Owoloyo P[67] 2016 Nigeria Hospitatbased All 70 62.1+£15.6 31.43
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3-2- Prévaence des accidents vasculaires cérébraux dans une communauté au nord
du Bénin

/I TREMHFWLI GH FHWWH pWXGH pWDLW GH GpWHUPLQH

facteurs associés dans une communauté urbaine a Parakou au nord du Bénin

Nous avons réalisé enenquéte transversale de type porporte a Titirou ayant

LQFOXV WRXV OHV VXMHWYV kJpV GH SOXV GH DQV /TpW

SUHPLgQUH SKDVH OYRXWLO GH GpSLVWDJH GHV $9& GH
sélectionnésaP R\HQ GT1XQ VRQGDJH HQ JUDSSHV /HV GLIIpUHC(
aussi collectés et des mesures anthropométriques effectuées aupres des sujets. Au cours de
OD GHX[LgPH SKDVH WRXV OHV VXMHWYV VXVSHFWpV GYD)
par un neurologue et parfois assorti de scanner cérébral pour la confirmation du
diagnostic. Une évaluation neurologique et du niveau de handicap était faite chez les
sujets ayant un AVC. La prévalence des AVC a été standardisée sur la population OMS et
SEGL. /HV PHVXUHV GIDVVRFLDWLRQ RQW pWp HVWLPpHV D
PXOWLYDULpH /TpWXGH D UHoX OYDSSURHEPPatakoQ. GX FRP|

Apport personnel 1RXV DYRQV FRQoX SDUWLFLSp j ORamreROOHFW

neurologique de confirmation, analysé les données et rédigé le manuscrit.

Résumé

Introduction: Les accidents vasculaires cérébraux (AVC) constituent un probléme majeur de

VDQWp SXEOLTXH DYHF XQ ORXUG |IDUGH Dait dé¢ Qét8rhtiriem X H V X E

la prévalence des AVC a Titirou a Parakou.

Méthodes: Il s'agissait d'une étude transversale de type-gppoide réalisée a Titirou

(Parakou) du 15 mars au 15 octobre 2016 et incluant 4671 adultes. Nous avons fait une

enquéte en deuxaites. Dans un premier temps, I'outil de I'Organisation mondiale de la santé

(OMS) pour le diagnostic de 'AVC en communauté a été utilisé. Dans la deuxieme phase,

ADOUKONOU Tododjitché Thierry Armel | These de doctorat | Université dgesnz021
97


http://creativecommons.org/licenses/by-nc-nd/3.0/fr/

WRXV OHV FDV VXVSHFWV RQW EpQplLFLp GHHM® H[DPH
tomodensitoméie cérébrale. La définition de I'OMS a été utilisée pour le diagnostic de
I'AVC. Nous avons collecté les données sociodémographiques et les facteurs de risque
vasculaires. La prévalence a été standardisée selon I'age en fonction de la population type
OMS d@ SEGI. Une régression logistique multiple a été effectuée pour identifier les facteurs
associés en estimant les rapports de prévalence (RP) et leur intervalle de confiance (IC) a
95%.

Résultats: L'age moyen des patients était de 27,7 + 12,9 ans aveeraticsde 0,97. Apres

le dépistage, 161 cas suspects ont été examinés et 54 cas confirmés, la prévalence globale des
AVC a Titirou était de 1156 pour 100000 habitants [IC 95%: 0,850 a 1,426]. La prévalence
des AVC standardisée sur I'age était d@3Bcagpour 10@00 habitants. Les facteurs associés
étaient I'age, les antécédents d'hypertension artérielle (RP: 489D,8e diabete sucré (PR:

4,5 [1,612,3]), la faible consommation de fruits et Iégumes :(REB [1,24,4]), les
antécédents de maladierdiaque (RP: 6,0 [2;83,7]), les antécédents familiaux d'accident
vasculaire cérébral (RP: 64,8 [46,08,9]). Parmi les 54 sujets qui ont eu un accident
vasculaire cérébral, 10 ont pu réaliser le scanner cérébral: 40% étaient hémorragiques et 60%
ischémques.

Conclusion: Cette étude suggére une prévalence élevée des AVC a Titirou et im@ose u
action urgente de prévention des facteurs de risque incriminés.

Publié dans la revueRevue Neurologique (IF 2020 2,607
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abstract

Introduction. — Stroke is a major public health problem with a high burden in Sub-Saharan
Africa. We aimed to determine the prevalence of stroke in Titirou in Parakou.
Methods. — It was a cross-sectional study using a door-to-door survey in Titirou (Parakou)
from 15 march to 15 October 2016 and included 4671 adults. We did a two stages survey. In
the brst stage the World Health Organization (WHO) tool for the diagnosis of stroke in
community was used. In the second phase all suspected cases underwent neurological
exam and sometimes brain CT-scan. The WHO debPnition was used for the diagnosis of
stroke. We recorded the socio-demographic data and the vascular risk factors. The preva-
lence was standardized on age according to the WHO type population. Multiple logistic
regression was done to identify associated factors and estimate the adjusted prevalence
ratio (aPR) and their 95% conbdence interval (CI).
Results. — The mean age of the subjects was 27.7 12.9 years with a sex ratio of 0.97. After
screening 161 were suspected and 54 conbrmed cases, the overall prevalence of stroke in
Titirou was 1.156 per 100,000 inhabitants [95% Cl: 0.850 to 1.426]. The age-standardized
prevalence of stroke was 3223 cases per 100,000 inhabitants. The associated factors were age
(@PR 1.7 [1.5B1.9] for 10 years), history of hypertension (aPR: 64.8 [46.1P108.9]), diabetes
mellitus (aPR: 4.5 [1.6B12.3]), low consumption of fruits and vegetables (aPR: 2.3 [1.2P4.4]),
history of heart disease (aPR: 6.0 [2.6B13.7]), family history of stroke (PR: 4.6 [2.1P10.0]).
Among the 54 subjects who had a stroke 10 were able to perform the brain CT-Scan: 40%
were hemorrhagic and 60% ischemic stroke.
Conclusion. — Our study showed a high prevalence of stroke in Titirou and suggested urgent
action for prevention.

# 2020 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Stroke remains a high public health problem worldwide. Overall
it is the second cause of death [1,2]. Recent data suggested that
the incidence remains stable between 1990to 2016 [3]. In several
studies conducted in Sub-Saharan Africa (SSA)communities the
prevalence ranged from 15to 1000 per 100,000 inhabitants [4D8]
Those prevalences were lower than in western countries
however the alarming prevalence of stroke risk factors (RF)in
SSAmay lead to a higher burden of the disease.

In Benin, a previous study conducted in Cotonou in 2010
reported a stroke prevalence up to 460 per 100,000 inhabitants
[9]. Stroke accounted for about 46% of all admission in the
neurology clinics in Benin [10]. Benin had a high prevalence of
vascular risk factors [11]. Indeed the prevalence of hyperten-
sion, smoking, obesity and diabetes were respectively 28.4%,
7.6%, 18.0% and 2.3%. In previous studies on vascular risk
factors in Benin, in the Borgou country, the prevalence of
diabetes mellitus, hypertension and smoking were respecti-
vely 12.4%, 27.9%and 10.8% [12].

The burden of stroke in the northern Benin communities
was not documented, despite substantial data about the
comorbidities  such as depression [13], epilepsy [14], on
prognosis [15] and their social participation [16]. Lifestyle
and cultural considerations are different in the northern and
in southern Benin. In this study we aimed to estimate the
prevalence of stroke survivors in one sub-urban community in
Parakou in northern Benin.

2. Methods
2.1. Study design

This cross-sectional study was carried from 15 March to 15
October 2016 in Parakou with two stages. After screening by a
door-to-door survey, suspected cases of stroke underwent a
neurological examination at the hospital to conbrm the
diagnosis of stroke.

2.2. Setting
The city of Parakou is located in the northern Benin at 425 km

from Cotonou. The population was estimated to 255,478
inhabitants [17]. It covers an area of 441 km Zincluding about

Table 1 — The number of people included

in each sub-division

70 km 2 of urbanized areas. Parakou has three districts and 41
neighbourhoods and villages. The city of Parakou currently

has, in addition to its many health centers, two large hospital-

university  structures that are the University Teaching
Hospital/Borgou-Alibori which constitutes the framework

of practical teaching for the Faculty of Medicine of Parakou
with  two neurologists and the Military hospital of the
Parakou. It has two CT-scan units, including one at the army
training hospital.

The study took place in Titirou district. It is the second most
populated district of Parakou after Banikanni. The population
was 25,530 inhabitants with 12,816 aged 15 years and over. It is
subdivided into seven sub-districts. This district is located
about 1 km from the University Hospital and about 1km from
the Army Training Hospital.

2.3. Participants

2.3.1. Inclusion criteria

All people (older than 15 years) resident in Titirou and present
at the date of the survey, and consenting to participate to the
study were included.

2.3.2. Sampling
2.3.2.1. Sample size. The sample size was computed for an
expected prevalence of stroke 4.6 per 1000 [9] with a precision
of 0.002 and an alpha risk of 0.05. The minimal number of
subjects was 4600.

2.3.2.2. Sampling. The size was divided proportionally to the
size of each sub-district (number of persons older than 15
years) of Titirou. In each sub-district, the investigators

randomly determined adirection from the center. All subjects
meeting the inclusion criteria and living in households in this
direction were interviewed up to the expected number. When
this number is not reached, they returned to the center and
repeated the operation for another direction until the expected
number. The number of participants of each sub-district was
summarized in the Table 1.

2.4, Variables

2.4.1. Outcome variable: stroke

Stroke was debned according to the WHO depPnition as
OOrapidlydeveloping signs of focal (or global) disturbance of
cerebral function, lasting longer than 24 hours, with no

in Titirou, Parakou.

Name of the sub-division Population (inhabitants)

Number expected # Number in the survey

Borarou 490
Dama NOKparou 312
Gounin 901
Mondouro 572
Titirou centre 9107
Tobou NOKparou 545
Toukossari 889
Total 12,816

190 195
118 123
342 352
240 247
3200 3220
200 209
310 325
4600 4671

2 In proportion to the size of each sub-district.
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apparent cause other than vascularO{[18]. Any subject with
suspected stroke underwent aneurological examination at the
University hospital of Parakou. Only the cases conbPrmed by a
neurologist were diagnosed as stroke case.

2.4.2. The exposure variables
They were socio-demographic  (age, sex, marital status,
occupations, religion and ethnicity), anthropometric (weight,

height, and body mass index), clinical (blood pressure), and
medical history (family history of vascular disease, hyperten-
sion, diabetes, smoking, low consumption of fruits and
vegetables, physical inactivity, alcoholism):

hypertension ~ was debned as systolic blood pressu-
re 140mmHg or diastolic blood pressure 90 mmHg or
previous history of hypertension or taking antihypertensive
drug;

diabetes was debned as fasting plasma glucose 1.26 g/L or
previous history of diabetes or taking hypoglycemiant drug;
smoking was debned as the current smoking ( 1 cigarette/
day) or smoking tobacco last bve years;

alcoholism: drinking alcohol at least once per week more
than 1 year;

cardiac disease: any reported medical diagnosis as cardiac
(myocardiopathy, heart failure, arrhythmia, ischaemic heart
disease...) by self-report;

low consumption of fruits and vegetables: less than 5 fruits
and vegetables per day through self-report;
family history of vascular disease or hypertension:
report of these in the family.

any self-

2.5. Data collection

Two investigators collected the data. They were medical
students at the end of their training in the Faculty of Medicine
of Parakou University and had been trained on the question-
naire before the survey. The data was collected by using 2
questionnaires: a Stroke Screening Questionnaire in adoor-to-
door survey and a Stroke Conbrmation Questionnaire. The 2
questionnaires were constructed based on the modiped WHO
questionnaire  on neurological disorders [19,20] which were
used previously in Benin after back translation [9]. The
screening questionnaire contained eight questions and any
positive response was considered as a suspected case. Any
suspected case underwent the neurological examination to
conbrm the diagnosis of stroke. During this exam the second
part of the questionnaire was used and all data concerning the
clinical features or the history of the stroke occurrence was
recorded.

The screening questionnaire contained also socio-demo-
graphic data, vascular risk factors, anthropometrics data
(height and weight) and blood pressure. For the last, each
subject had been lying for at least 5 minutes in aroom in the
house and three blood pressure shots were taken on one arm.
The last value of the arterial pressure was retained. A systolic
value more than 160 mmHg and/or a diastolic value 90 mmHg
were debned as elevated blood pressure.

The weight was taken using a weight scale (SECA*)with a
precision of 100 g for each slightly dressed person. For size one

toise was used with a precision of 1 cm. The body mass index
(BMI) was calculated by dividing the weight (kg) by the square
of size (m). The BMI less than 18.5kg/m 2 was considered as
thinness, BMI between 18.5924.9kg/m 2 as normal weight,
between 25kg/m 2 and 29.9 kg/m 2 as overweight and more
than 30 kg/m 2 as obesity.

2.6. Statistical analysis

The Stata version 21.0software (Stata Press, 4905 Lakeway Drive,
College Station, Texas 77,845) was used to enter data and for
statistical analysis. The categorical variables were described as
number and percentage with 95% conbdence interval, conti-
nuous variables by using mean with one standard deviation.

The stroke prevalence (old and new cases) was estimated
and age-standardized prevalence to World Health Organiza-
tion (WHO) and SEGItype population was computed by using
the direct standardisation method.

The association between stroke and socio-demographic
data and vascular risk factors was estimated using prevalence
ratio. The Chi? test or exact Fisher test were used to compare
percentages. All variables with a P-value of 0.1 or less were
introduced in multivariate  analysis by using step-by-step
background logistic regression. The prevalence ratio and their
conbdence intervals at 95% were determined to estimate the
association between stroke and other variables. P-value under
0.05 was considered signibcant.

2.7. Ethical considerations

The formal authorization of the local authorities was obtained
before the survey. The approval of the Local Ethical Committee
of Biomedical Research of the University of Parakou was
obtained. Each participant gave oral consent before inclusion.
The conbdentiality of the data was guaranteed. After the
diagnosis each stroke patient received a treatment and was
followed by the neurologists.

3. Results

During the survey 4671 people were included. No refusal was
recorded. They were 2306 males (49.4%) with the sex ratio of
0.97 and aged from 15 years to 99 years (mean of 27.7 12.9
years). Among them 52.9%were under 25years old. They were
mostly students (40.0%),crafstman (19.9%)and traders (16.8%).
The majority of the population were Christians (55.5) followed
by Muslims (43.7). The people without schooling represented
17.3% and those with secondary 55.3%.

The characteristics of the population are displayed in Table 2.
The average weight of the subjects was 64.2 12.2kg (ranged:
30D155kg) and the mean height was 1.65 0.08 m. The BMI
ranged from 12.3 to 60.6kg/m ? with an average value of
23.6 4.4kg/m 2 The frequencies of overweight and obesity
were respectively 19.5% and 8.5%. The mean values of systolic
blood pressure (SBP)and diastolic blood pressure (DBP) were
respectively 120.9 10.7mmHg (range: 90b211mmHg) and
79.3 6.8mmHg (53D125mmHg), respectively. Of the 4671
subjects, 331 had a SBP 140 mmHg and or a DBP 90 mmHg.
mmHg. The incidence of elevated BPwas 7.1%.
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Table 2 — Prevalence of stroke survivors according to socio-demographics

characteristics and vascular risk factors.

Sample Stroke cases Prevalence ratio [95% CI] P
n (%) n (prevalence %)

Age (years) <10-2
15D44 4125 (88.3) 15 (0.4) 1
45p54 261 (5.6) 17 (6.5) 19.1 [9.4D38.7]
55D64 184 (4.0) 12 (6.5) 19.1 [8.8D41.5]
65D74 67 (1.4) 5 (7.5) 22.1 [7.8D62.7]
75084 28 (0.6) 4 (14.3) 45.7 [14.1P147.7]
85 and more 6 (0.1) 1(16.7) 54.8 [6.0D497.6]

Sex 0.121
Males 2306 (49.4) 21 (0.9) 1
Females 2365 (50.6) 33 (1.4) 1.5 [0.9D2.6]

Marital status <10-3
Alone 2649 (56.7) 6 (0.2) 1
Couple 2022 (43.3) 48 (2.4) 10.7 [4.6D25.1]

Level of education
No schooling 807 (17.3) 23 (2.9) 1 <10-2
Primary 875 (18.7) 18 (2.1) 0.7 [0.4D1.3]
Secondary 2581 (55.3) 10 (0.4) 0.1 [0.1D0.3]
University 408 (8.7) 3(0.7) 0.2 [0.190.8]

Religion 0.038
Christian 2591 (55.5) 20 (0.8) 1
Muslim 2043 (43.7) 34 (1.7) 2.2 [1.2D3.8]
Other 37 (0.8) 0 (0.0) b

Body Mass Index (4662) <10-2
Thinness 324 (6.9) 2 (0.6) 0.9 [0.2D3.8]
Normal 3034 (65.1) 21 (0.7) 1
Overweight 908 (18.5) 16 (1.8) 2.6 [1.3D4.9]
Obesity 396 (8.5) 12 (3.0) 4.4 [2.2D8.8]

Vascular risk factors
Hypertension (yes/no) 331 (7.1) 45 (13.6) 75.7 [36.6D156.4] <10-2
Diabetes mellitus (yes/no) 59 (1.3) 8 (13.6) 13.6 [6.7D27.5] 0.005
Heart disease (yes/no) 87 (1.9) 13 (14.9) 16.6 [9.2D29.9] <10-3
Dyslipidemia (yes/no) 104 (2.2) 5(4.8) 4.5[1.8D11.0] <10-3
Smoking (yes/no) 161 (3.4) 3(1.9) 1.6 [0.5D5.2] 0.393
Alcoholism  (yes/no) 801 (17.1) 6 (0.7) 0.6 [0.3D1.4] 0.236
Low consumption of fruits and vegetables (yes/no) 1004 (21.5) 20 (2.0) 2.2 [1.2D3.7] <10-3
Family history of stroke (yes/no) 201 (4.3) 13 (6.5) 7.1[3.8D12.9] <10-3

Parakou 2016.
ClI: conbdence interval.

Among the 4671 people screened 161 were suspected of
stroke and underwent neurological examination (Fig. 1). Only
54 cases were conbrmed. CT-scan data were obtained in 10
cases.

The overall prevalence of stroke was 1156 per 100,000
persons with the 95% conbdence interval of 850 to 1462 per
100,000 inhabitants.

The prevalence of stroke increased signibcantly with age
(P=0.00001). The age-standardized prevalence of stroke
according to WHO type population was 3223 cases per
100,000 population. The age-standardized prevalence of stroke
according to the SEGI type population was 2889 cases per
100,000 population.

Among the socio-demographics — characteristics only sex
were not associated to the stroke (P=0.121). Except smoking
and alcoholism, all vascular risk factors were associated to the
stroke (Table 2). The history of hypertension (64.8[46.19108.9]),
diabetes mellitus (4.5 [1.6D12.3]), low consumption of fruits
and vegetables (2.3 [1.2D4.4]), history of cardiac disease (6.0
[2.6D13.7]), and the family history of strokes (4.6 [2.1D10.0])
remained signibcant in the multivariate analysis (Table 3).

Among the cases of stroke, 23 (38.9%) were males. They
were aged from 18 years to 85 years with a mean age of
51.3 14.7years. Among the stroke group only 34 (63.0%)were
followed by a health worker, mainly a generalist practionner
(61.8%).

Hypertension (83.3%), and diabetes (9.3%) were the pre-
dominant risk factors.

The main symptoms were hemiplegia (57.7%),sensory loss
(51.9%)visual impairment (28.8%),speech disturbance (25.0%),
loss of consciousness (11.5%), headaches (23.1%), and dizzi-
ness (7.7%).

4, Discussion

In this study we aimed to estimate the prevalence of stroke in
a sub-urban area in Parakou. We had done a door-to-door

survey in a community and used the WHO screening tool for
stroke with agood validity. Another strength of this study was
the conbrmation of stroke by a neurologist with experience in
clinical diagnosis of stroke. We observed a prevalence of 1156
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Fig. 1 —Flow chart of the screening process of the participants.
Parakou 2016

per 100,000 inhabitants. It is signibcantly higher than
previously reported in a study in Cotonou [9] that used the
same methodology. Several reasons could explain this
difference. The Cotonou study included most of the districts
and neighbourhoods of Cotonou whereas ours took place in

Table 3 — Factors associated to stroke in multivariate

analysis.

aPR P
(95% Cl)

Age (for each 10 years) 1.7 [1.560.9] <10-* one district of Parakou. Titirou is located halfway between the
H_ype”enSion (ves/no) 64.8 [46.19108.9] <10-° two major hospitalsin the city of Parakou and many victims of
Diabetes (yes/no) 4.5 [1.6B12.3] 0.004 . .
Heart disease (yas/ing) 6.0 [2.6813.7] <10-3 stroke would be there to facilitate access to the rehabilitation
Family history of stroke (yes/no) 4.6 [2.1610.0] <10-3 center located at Parakou hospital. Moreover, because of the
Low consumption of fruits and 2.3 [1.2P4.4] 0.008 location of the re-education centers (the only two public
vegetables (yes/no) centers) in Parakou, subjects living far away could stay there
Parakou 2016. for re-education sessions. This could artibcially have increa-
aPR: adjusted prevalence ratio; Cl: conbdence interval. sed the number of stroke survivors observed at Titirou and

lead to an overestimate of the prevalence.
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The importance of risk factors should be emphasized even
though the population is relatively young compared to
Cotonou, that explains a high prevalence standardized on
age. However, this prevalence is close to that previously
reported in the same community in 2014 in a study on the
prevalence of neurological conditions in the community with
aprevalence of 1300per 100,000inhabitants [21]. This bgure is
also in the higher values of the Pbgures reported in Sub-
Saharan Africa. Studies in this region report Pgures between
18 and 1400 per 100,000 inhabitants [4D9] This variability
could be explained by the difpculty of carrying out epide-
miological studies in this region and the importance of risk
factors varying from one region to another but also by the
study environment, some of which take place in urban areas
and others in rural areas. The prevalence increased with age.
The age is an independent risk factor for vascular disorder.
Other studies in Sub-Saharan Africa reported age asthe main
associated factor of stroke. With the increasing of age people
increase their risk of atherosclerosis and the risk of vascular
damage in the brain. Those factors induced the stroke by
many mechanisms. The population attributable risk (PAR)of
this factor was reported in the SIREN study. In this case-
control study the odds ratio (OR)of the stroke in persons older
than 50 years was 4.54 with a PAR of 58.8% [22]. We found
other vascular risk factors associated with stroke in this
study. The hypertension was strongly associated with stroke
with aprevalence ratio of 64.8(95%Cl 46.19108.9).The burden
of hypertension in Africa is very high and can explain more
than 75% of all stroke cases in this area. The SIREN study
showed that the population attributable risk of hypertension
was 90.8% [22]. It was very high compared to what found in
other regions in the world. Hypertension contributes to all
stroke types by inducing small artery disease which can cause
ischaemic stroke or hemorrhage stroke. This can be explained
by the lack of accessibility to care service or late diagnosis of
hypertension. Hypertension had many characteristics in the
black people such as sodium abnormalities, increased
peripheral vascular resistance, altered genes regulating renin
angiotensin aldosterone system, socioeconomic stress [23].
Those features and the urbanization can explain the high
prevalence of hypertension in Africa especially in urban area
compared to rural. The diabetes, the self-reported heart
disease, the family history of stroke and the low consumption
of fruits and vegetables were other associated factors of
stroke in this study. Those factors were previously reported in
Sub-Saharan Africa [22]. The diabetes is the second vascular
risk factor after the hypertension. It contributed to explain
more ischaemic stroke in this area as well as it caused small
artery disease. Its part of the population attributable risk was
estimated to 22.1% [22]. Surprisingly, neither smoking nor
alcoholism was associated with stroke. This can be explained
by the debnition of smoking and alcoholism used in this
survey that does not quantify the degree or specify the
duration of exposure. For example, subjects who occasionally
drink alcohol or smoke one cigarette a day are considered to
be the same as chronic smokers (more than one pack aday for
several years) and alcoholics (excessive alcohol consump-
tion).

In summary the prevalence of stroke was very high in this
setting compared to other reported in Sub-Saharan Africa and

could be explained by vascular risk factors such as hyperten-
sion, diabetes, the heart diseases and the lifestyle. However,
the cross-sectional nature of the study does not support
causality, since measured risk factors may occur at the same
time or after the stroke. This study emphasizes the impor-
tance of the screening and treatment of the vascular risk
factors in primary prevention. We need urgent actions for
prevention of those factors especially diabetes and hyperten-
sion and to promote the consumption of fruits and vegetables.

4.1. Limitations of the study

This study had some limitations. First the study was limited to
only one sub-district of Parakou and cannot represent other
regions in northern Benin. Although the population of Titirou
cannot represent the population of Parakou, it should be noted
that our sample consists of 2.1% of subjects over 65 years old,
which is identical to the proportion of subjects over 65 in the
city of Parakou and closed to the 2.3% of the Borgou [17].
However, the highest prevalences are observed in this age
group.

The setting can induce an overestimation of the prevalence
of stroke because of its location. The self-report of many of the
vascular risk factors can introduce a bias. We didnOt validate
the respondents report in the hospital. We didnOt record the
treatment of each vascular risk factor. To conbrm the stroke
case the use of CT-scan to ascertain the subtype of stroke
could improve the management. Nevertheless, the conbrma-
tion of the case by a neurologist with experience in stroke
clinical diagnosis is a strength of this study.

5. Conclusion

The prevalence of stroke is very high and associated with
vascular risk factors that need to be taken into account in
prevention strategies in order to reduce the importance of the
disease. Large-scale epidemiological studies are needed to
appreciate the importance of the disease.

In the future we need other studies to combine community
and hospital-based studies to study the real burden of stroke.
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3-3- Prise en charge et mortalité intrahosptaliere des accidents vasculaires
cérébraux a Parakou
Cette étude visad décrire la prise en charge et la mortaitéa phase hospitaliere
des accidents vasculaires cérébraux a Pardktroduction: L'AVC est l'une des causes
majeures de décés en Wine avec de nombreux aspects non encore élucidés autour de son
pronostic.
Méthodes: Il s'agisat d'une étude de cohorte rétrospective incluant tous les patients victimes
d'un AVC admis dans le service de Neurologie de I'hnépital universitaire de Pamakiaar d
MDQYLHU DX GpFHPEUH /IHV GRQQpHV WHPSRUHC
cliniques, les facteurs de risque vasculaire, le -$ypes d'accident vasculaire cérébral et les
GRQQpPpHV VXU OfLVVXH DSUqV O YKl W&atemedt @ lavsDrie laRs) R QW
que le niveD X GH KDQGLF D Soritléfé calgdtél. L ® Iexali@ lintvgospitaliere et les
facteurs qui lui sont associés ont été déterminés. L'étude a été approuvée par le Comité local
d'éthique pour la Recherche BPpGLFDOH &/(5% GH OfYXQLYHUVLWp
enregistré sous le numéro d'identification unique researchregistry5687 et est disponible sur
https://www.researchregistry.com/browtbe-registry#home/
Résultats: Les cas d'AVC représentaient 51,5%odtes les hospitalisations. Il y avait 372
SDWLHQWY LQFOXV GDQV O pW BS2H1D2ahtFLeXspatiPdaitied QH G Tk
/ $9& LVFKpPLTXH UHSUpVHQWDLW O KpPRUUDJLH

type indéterminé 29,3%. Les pcipaux facteurs de risque vasculaires étaient I'nypertension
artérielle (69,1%), l'alcoolisme (23,9%) ket diabéte sucré (16,9%). Le NIHSS moyen a
'admission était de 9,4 -8,7 et la durée moyenne d'hospitalisation était de ,(Bt/Les
complicationdes plus fréquentes enregistrées pendant la phase aigué étaient les troubles de la
déglutition (10,2%), la pneumonie (9,1%) et les infections des voies urinaires (8,3%). Le taux

de létalité intrehospitaliere était de 6,2% et était associé aux troublek dmnscience
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(p=0,0001), un NIHSS élevé a I'admission (p=0,001), la fievre (p=0,0001), les troubles de la
GpJOXWLWLRQ S HW OfK\SHUOHXFRF\WRVH S
indépendants et 97,8% étaient sous un médicament antihypertenseu

Conclusion: La létalité intrhospitaliere est faible était proche de celle rapportée par d'autres
PWXGHYV HQ $IULTXH HW SRXYDLW V{H[SOLTXHU SDU OD VWI
Apport personnel Nous avons mis en place le registressD UWLFLSp | OfpYDOXDWLR:
charge des patients/ f{DQDO\VH GHV GRQQpHV HW OD UpGDFWLRQ G

nous méme.

Publié dans la revueAnnals of Medicine and Surgery (IF 202Q 1,3)
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3-4- Mortalité a long terme des suvivDQWY GYDFFLGHQW YDVFXODL
Parakou
/I YTREMHFWLI GH FHWWH pWXGH pWDLW GH GpWHUPI

VXUYLYDQWYV GT1$9& GDQV XQH FRKRUWH KRVSLWDOLqUH GF
Le registre hospitalier des AVC mis en place avec le s@siglirvivants nous a permis de
déterminer la mortalité a long terme. Tous les sujets hospitalisés dans le deNeearologie
du® MDQYLHU DX DYULO RQW pWp LQFOXV HW VXLY
cohorte était le 20 mai 20190H GHUQLHU VXMHW LQFOXV DYDLW DX F
rythme de suivi des patients apres hospitalisation était 2semaines, 1mois, 3mois, 6mois, puis
tous les 6mois. Pour chaque patient le statut vital (vivant ou décédé) était renseigné. Les
patientsne venant pas au rendeaus étaient systématiquement rappelés. En cas de non
UpSRQVH GHV SURFKHV pWDLHQW DSSHOpV HW SDUIRLV O
déplacait. Pour les patients décédés une autopsie véthalecaliség@our approchela cause
du déces ou lorsque le certificat de déces était disponible une copie était obtenue. Pour
OfDXWRSVLH YHUEDOH XQ HOWUHWLHQ pWDLW UpDOLVy
approcher exactement la probable cause de déces. La date du déceséstal es patients
non revus et pour lesquels aucune information sur leur statut (vivadtoidg¢ QT pWDLW
disponible étaieinconsidérés comme perdus de vue. Pour la collecte des données et le suivi
des patients nous avons engageé une techniciennemgpidgiste que nous avons fore cet
effet. Elle était payée par nougme (50.000F CFA/mois) pour la bonne tenue du registre et
le rappel des patients. Pour les survivants une évaluation de leur état neurologique (NIHSS),
du niveau de handicap (RANKINX leur autonomie (BARTHEL) étaient évalués. La qualité

GH YLH DLQVL TXH OfREVHUYDQFH WKpUDSHXWLTXH pWDLH
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Apport personnet Nous avons mis en place ce registre, suivi et évalué les patients en
consultation, participé a la collecte des donnkses,analyse, la rédaction du manuscrit ainsi
gue sa publication.

Article publié dansJournal of Stroke and Cerebrovascular Diseases (IF:2DX91)

Résumé

Le fardeau des AVC est élevé en Afrique, mais peu de données sont disponibles sur devenir a
l0oQJ WHUPH GHV VXUYLYDQWY GIDFFLGHQW¥ah#eMEXODLULF
Objectif: étudier le devenir a long terme des survivants d'AVC a Parakou de 2012 a 2018.
OpWKRGHYVY G pWXGH ,0 VTHYV Wtrd3gdctive s Q47 patens@ulattdd FRKR L
G1$9& DGPLV j O K{SLWDO XQLYHUVLWDLUH GH 3DUDNRX (
&KDTXH SDWLHQW D IDLW O REMHW G XQ VXLYL GYDX PRLQC
utilisée pour évaluer le niveau de handicap des patients. Lseitegrbale a été utilisée pour
déterminer la cause du déces. La probabilité de survie a été estimée en utilisant la méthode
KaplanMeier. Les prédicteurs de mortalité ont été estimés en utilisant le modele
proportionnel de Cox et le hazaratio (HR) ainsque leur intervalle de confiance a 95% ont

été déterminés. Les données ont été analysées a l'aide du logiciel Stata. Résultats: L'age
moyen des sujets était de 58184 ans avec un seatio de 1,12. Parmi les survivants
GIDFFLGHQWYV Y B FX odthliteHYait ip UpP4Ja 3 mois, 11,7% a 6 mois,

15,4% a 1 an, 21,5% a 3 ans et 23,5% a 5 ans. La probabilité de survie aprés un AVC était
66,5% a 5 ans. Les facteurs associés a la mortalité étaient I'age avec un HR ajusté de 1,4
[IC95%: 1,2-1,7] tous les 10 ans, le sexe masculin avec aHR 2,3 [IC95%]2antécédents
d'hypertension avec aHR 2.0 [IC95%H8.0] et la sévérité de la déficience neurologique

initiale Echelle de I'AVC du National Institute of Health avec aHR 1.1 [IC98% 1.2] paur

FKDTXH DXJPHQWDWLRQ GH SRLQW /HV SULQFLSDOHV FD?>
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vasculaire cérébral, les maladies infectieuses et les maladies cardiaques. La proportion de
patients ayant une incapacité fonctionnelle était de 53,8% a laagualité de la vie était
généralement altérée en termes de santé physique, d'environnement personnel, et les finances.
Conclusions: Le pronostic a long terme des patients victimes d'un AVC a Parakou est

mauvais. Il faut une action urgerge termes derpventionpour réduire ce fardeau.

Publié dans la revuelournal of Stroke and Cerebrovascular Diseases (IF 202®,136)
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Long-Term Mortality of Stroke Survivors in Parakou: 5-Year

Follow-Up

Thierry Adoukonou, wmp, msc,*1'+ Mendinatou Agb etou, mp,* T
Roland Bangbotche, mp, T Oyene Kossi,php,*t Pervenche Fotso Mefogscf

Julien Magne, php, Dismand Houinato, wmp, Php,$'8
Pierre-Marie Preux, mp, php, T and Philippe Lacroix, mp, Php ¥

BackgroundThe burden of stroke is high in Africa, but few data are available on the
long-term outcome of strokes in this area. Aim: We aimed to study the long-term
outcome of stroke survivors in Parakou from 2012 to 2018.Methods of Studytt was
a cohort study and included 247 stroke patients admitted to the University Hospital
of Parakou from January 1, 2012 to April 30, 2018. Each patient was followed up for
at least 1 year. The modi ed RANKIN scale was used to evaluate patients. Verbal
autopsy was used to ascertain the cause of death. The survival probability was esti-
mated using the Kaplan-Meier method. Predictors of mortality were estimated
using the Cox proportional model and the hazard ratio (HR) and their 95% con -
dence intervals were determined. The data were analyzed using Stata Software.
Results:The mean age was 58.18 13.4 years with a sex ratio of 1.12. Among stroke
survivors, the mortality was 10.1% at 3 months, 11.7% at 6 months, 15.4% at 1 year,
21.5% at 3 years, and 23.5% at 5 years. The probability of survival after a stroke was
66.5% at 5 years. Factors associated with mortality were age with adjusted HR 1.4
(1.2-1.7) for each 10 years, male sex with aHR 2.3 (1.2-4.6), history of hypertension
with aHR 2.0 (1.0-4.1) and the severity of the initial neurological impairment
National Institute of Health Stroke Scale with aHR 1.1 (1.0-1.2) for each 1 point. The
main causes of death were recurrent stroke, infectious diseases, and cardiac disease.
The proportion of patients with functional disability was 53.8% at 1 year. The qual-
ity of life was generally impaired in terms of physical health, personal environment,
and nances.ConclusionsThe long-term prognosis of stroke patients in Parakou is

poor. It requires urgent action to reduce this burden.

Key Words:
© 2020 Elsevier Inc. All rights reserved.
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Introduction

Stroke is the leading cause of disability worldwide and
will soon become the second cause of death in low- and
middle-income countries.™” Recent data from the Global
Burden of Disease indicated that the burden of stroke in
Africa is stable or has decreased between 2010 and 2016.
Despite this, stroke mortality in sub-Saharan Africa
accounted for approximately 50% of all stroke case-fatalities
in the world. The prevalence of stroke in sub-Saharan Africa
ranges from 15 to 815 per 100,000 persons and its incidence
from 15 to 159 per 100,000 person-years® In Benin, the
prevalence of stroke was estimated at 462 per 100,000 per-
sons in Cotonou.® Mortality data are scarce, but have indi-
cated a 1-month stroke mortality ranging from 19.3% in the
Democratic Republic of Congo’ to 43.2% in Ghana®
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Previous studies in Benin reported 1-month stroke mortality
of 27% in Parakou® and 16% in Cotonou.™

There is little information on 1-year stroke mortality in
sub-Saharan Africa. Nevertheless, the 1-year mortality was
reported to be 41.7% in Kenya!* and 50.6% in Senegal?
Among stroke survivors (alive after initial acute care) the
mortality rates were 9.3%, 11.5%, and 14.1% at 12, 24, and 36
months, respectively."® In a community-based study in Tan-
zania, the authors reported the mortality rate (case-fatality)
at 28 days, 3 years, and over 7 years, respectively 23%, 60%,
and 82.3%>**> Many factors were identi ed to increase or to
be associated with mortality. Those factors were age, the
severity of the neurological impairment, admission glycae-
mia, acute stroke complications, and hyperuricemia.’® In a
recent study in Parakou including 85 patients, 1- and
3-month mortality were 27% and 32%, respectively’
Another study conducted in Cotonou reported a mortality
rate of 50% after 6 months?’ The burden of stroke is high
due to the level of disability. In Cotonou, 60% of survivors
were dependent based on the modi ed RANKIN scale.® No
data are available on the long-term outcome of stroke survi-
vors in Benin. We also need to predict long-term mortality
based on clinical features and other characteristics on admis-
sion or discharge of stroke patients in Africa.

We aimed to assess the long-term mortality, disability,
and quality of life in 1 hospital-based cohort of stroke
patients in Parakou in northern Benin.

Patients and Methods
Setting

This study was conducted in the University Teaching
Hospital of Parakou. Parakou is the third largest city in
Benin.*® The majority of stroke cases were admitted to neu-
rology wards, whose staff include 2 neurologists. CT scan is
not available although a military hospital in the same city
has this capability. We have no access to modern treatments
such as thrombolysis or thrombectomy. Typically the fol-
low-up of stroke patients include visits at 2 weeks, 1 month,
3 months, and every 6 months after discharge.

Design of Study

It was a retrospective cohort study including all conse-
cutive patients admitted to the Neurology wards for
stroke from January 1, 2012 to April 30, 2018.

Participants

All patients with stroke admitted to neurology wards
during the period and con rmed by the neurologist based
on clinical signs or CT scan results were included.

A stroke was de ned as “rapidly developing signs of
focal (or global) disturbance of cerebral function, leading
to death or lasting longer than 24 hours, with no apparent

cause other than vascular”*°

T. ADOUKONOU ET AL.

Patients with no information about their address and
phone number were excluded from analysis (since no
information about their vital status could be collected
after their discharge from hospital).

We collected data including: age, gender, educational
level, occupation, religion, the modi ed RANKIN score
before onset, the type of stroke, interval between onset and
admission, the admission data (systolic and diastolic blood
pressure, temperature, scores on the National Institute of
Health Stroke Scale (NIHSS), and the Glasgow coma scale,
medical complications during hospitalization (pneumonia,
swallowing disorders, phlebitis, pulmonary embolism, uri-
nary tract infection, and others). We systematically recorded
the vascular risk factors such as hypertension, diabetes mel-
litus, smoking, dyslipidemia, alcoholism, heart disease, pre-
vious stroke or transient ischemic attack, migraine, and
hormonal contraception. Those vascular risk factors were
de ned according to World Health Organization (WHO)
Stepwise approach de nitions.*°

Follow-Up

We reviewed all potential patients meeting the inclu-
sion criteria to assess their vital status (alive or deceased).
The cut-off date was the May 20, 2019 (1 year after the
inclusion of the last patient in the cohort). We employed
the WHO verbal autopsy methods to estimate the proba-
ble cause of death and the date of the death. The interval
between onset of the stroke and death was then calcu-
lated. The relatives of the patients were asked for informa-
tion about the symptoms before death. Those symptoms
were ascertained by 2 senior investigators (AT and HD) to
assign the probable cause of death, and in some cases, we
were able to view the death certi cate. The survivors
were contacted to undergo a clinical examination at the
Neurology clinic by 1 neurologist. During this examina-
tion, we assessed neurological impairment by using the
NIHSS,?! disability using the modi ed RANKIN scale,?
and functional dependence using the Barthel index?* as
well as evaluating quality of life using the WHO Quiality
of Life Brief version.?* The WHO Quality of Life is a scale
proposed by the WHO to explore the 4 domains of quality
of life (physical health, psychological health, social rela-
tions, and environment) and contains 26 items in its brief
version. It has cross-cultural validity.

We also evaluated therapeutic adherence of the patient
(compliance) which was de ned as the adherence to the
same treatment prescribed on discharge, at the next
follow-up appointment.

We recorded information on the last vital status of each
patient. For the patients who were lost to follow-up, the
last information on their vital status was collected.

Statistics and Data Analysis

Data analysis was processed using STATA software
College Station, Texas StataCorp LLC. The qualitative
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variables were described by frequency and proportion,
and the quantitative variables by the mean (with 1 stan-
dard deviation) or the median (with the interquartile
interval). The proportions were compared using the chi-
square test. Means and medians were compared using
Student's t test, Kruskal-Wallis test, or analysis of vari-
ance. The Kaplan-Meier curve was used to estimate the
probability of survival after the hospital stroke period.
Sensitivity was corrected for attrition bias and loss to fol-
low-up. We built then 2 models for estimation of the asso-
ciation between mortality and other variables. In the rst
model, all losses to follow-up were considered as survi-
vors, and in the second model, all of them were consid-
ered as deceased. We thus compared the patients lost to
follow-up assumed alive or deceased in order to choose
the best model. The hazard ratio was used to estimate the
association. The proportional Cox model was used to
compare the probability of survival between the modali-
ties in some variables by using the log-rank test. In the
multivariate regression model, we included all variables
with P < .10. In the nal model, only the variables with P
< .05 were retained.

Ethical Considerations

The study was approved by the local ethical committee
of the biomedical research of the University of Parakou.
We had authorization from the hospital administration.
The consent of each patient was obtained before the clini-
cal examination. The investigators assumed the con -
dentiality of all data concerning patients and anonymity
was strictly observed.

Results
Characteristics of the Patients

During the period (January 1, 2012 to April 30, 2018),
310 patients were admitted for stroke. Among them, 52
deaths were recorded during the hospital stay with an in-
hospital mortality of 16.8% (52 of 310).

We contacted all the 258 survivors participating in the
study and 247 were included in the analysis. The rate of
participation was 95.7% (247 of 258). During the follow-
up, 45 patients were lost and we had no information
about their vital status. Only 110 underwent a clinical
examination to assess their current neurological status,
level of the handicap, functional independence, and qual-
ity of life. Figure 1 illustrates the selection of the patients
included in this study.

The ages ranged from 16 to 97 years old with a mean age
of 58.1 years (standard deviation § 14.6). There were 136
males with a sex ratio of 1.2. The majority of the patients
were in the ethnicity of Bariba (24.6%); Yoruba (17.7%),
Dendi (17.7%); and Fon (15.3%), other characteristics: Mus-
lim (54.3%); employed (63.6%), and without education

3

(48.0%). The characteristics of patients on admission are
listed in the second column of Tables 1and 2.

Only 31.6% of the patients were transported to the hos-
pital by the emergency services. The majority (95.5%) of
the patients were devoid of symptoms (RANKIN =0)
before onset and 99.2% were functionally independent
(RANKIN  2). They arrived at the hospital with a mean
delay of 39.4 § 94.5 hours (25 minutes-34 days) from
symptom onset. Only 15 patients (6.1%) were admitted to
hospital within 6 hours of symptoms. The mean length of
hospital stay was 12.7 days (standard deviation 9.5 days,
range 1-47 days). Hypertension was the most common
vascular risk factor. On admission, the mean NIHSS was
10.3 @5.1) with a range of 1-30. On discharge, it was 6.2
(84.4) with a range 0-18, and 26% were independent
(RANKIN 2). One hundred and sixty patients (64.8%)
had a CT scan. Ischemic stroke was the predominant sub-
type of stroke (56.9% of all patients who had CT scan).
But 43.1% of them had hemorrhagic stroke. The middle
cerebral artery territory was the most frequent (61.4%) fol-
lowed by the anterior cerebral artery territory (24.6%). For
intracerebral hemorrhage, a deep location was predomi-
nant (68.4%) followed by lobar (11.6%) and infratentorial
locations (20% for cerebellar and cerebral trunk). Numer-
ous complications were recorded during hospitalization
and are summarized in Table 1L

Follow-Up

The cumulative mortality rate among the survivors
were 25 (10.1%), 29 (11.7%), 38 (15.4%), 53(21.5%), 58
(23.5%), and 59 (23.9%) in 3 months, 6 months, 1 year,
3years, 5 years, and over 5 years, respectively. The proba-
bility of survival among stroke survivors was 76.5% at 5
years. Figure 2 illustrates the probability of survival from
the Kaplan-Meier curve.

If we take into account the 52 patients who died in the
acute phase, the mortality rate was: 25.8% (77 of 299),
27.1% (81 of 299), 30.1% (105 of 299), 35.1% (105 of 299),
36.8% (110 of 299), and 37.1% (111 of 299) in 3 months, 6
months, 1 year, 3 years, 5 years, and over 5 years,
respectively.

But when we took attrition bias into account (all lost to
follow-up patients dying) for the patients lost to follow-
up, the case-fatality can be estimated at: 33.6% (83 of
247), 39.7% (98 of 247), 41.7% (103 of 247), and 42.1%
(104 of 247) 1 year, 3 years, 5 years, and over 5 years,
respectively.

The main causes of death were stroke followed by infec-
tious diseases. The causes of death are summarized in
Table 3

After discharge, only 26% were independent but among
the survivors who were evaluated 46.3% were indepen-
dent at 1 year, 48.6% at 3 years, and 77.5% at 5 years. The
comparison of the RANKIN level at discharge and after
the follow-up is summarized in Figure 3. During the same
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N= 310

Stroke cases during the period :

Deaths during the hospital stay

v

N=52

Survivors

N= 258

Medical sheet not available :

v

N=11

Survivors included in the study :

N= 247
Y VL ‘L
Death during the follow-up: Alive - Lost of follow-up
N= 45 (18 moved and could not be
N= 59 N= 143 contacted, 19 gave a phone number that

was no longer working and 8 could not he
reached)

Figure 1. Flow chart of the screening of patients included in the study during the period 2012-2018, Parakou.

period, the NIHSS decreased signi cantly from 6.2 (§ 4.4)
on discharge to 3.3 § 3.3) in 3 years.

Overall, the stroke survivors had lost quality of life; the
scores for domain 1 (physical health) and 4 (environmen-
tal or nancial) were the lowest (Table 4). At 3 years, the
Barthel index ranged from 20 to 100 with a mean of 75.3
and standard deviation of 26.3.

Among the survivors who were evaluated, only 25.5%
were deemed to have good therapeutic compliance.

During the follow-up, 26 recurrent strokes were
recorded. Among the patients with recurrent stroke, 18
died mostly within 1 week after onset.

Figures 4-7 illustrate the probability of survival
according to stroke subtypes, sex, age, and history of
hypertension. No difference was shown in the mortality
risk between stroke subtypes. Males had a signi cantly
higher risk of mortality ( P = .01 in the log-rank test). The
older individuals (over 60 years old) had the higher risk
(P = .005) in the log-rank test) but no difference was
found according to history of hypertension ( P =.10).

The factors associated with long-term mortality in the
primary analysis are summarized in Table 5 with Table 6
summarizing the associated factors according to the 2
models. In the multivariate analysis, only age, sex, the
NIHSS, and history of hypertension were associated with
mortality.

Discussion

In this study, we aimed to determine the long-term out-
come of stroke survivors in Parakou. The 3- and 5-year
mortality of strokes were respectively 21.5% and 23.5%
but when taking attrition bias into account, they were esti-
mated at over 39.7% and 42.1%. It is one of the rare stud-
ies in sub-Saharan Africa which has estimated the case-
fatality of strokes over 3 years. There are numerous stud-
ies on the stroke mortality in Africa over 1 year (Table
7).11152530 They reported 1-year prevalence mortality
ranging from 9.3% in Ghana®® to 67.0% in Djibouti,?® but
few studies have been published on 1-year case-fatality in
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Table 1. Five years’ mortality according to the vascular risk factor, stroke subtype, complications, and clinical data at admission in

stroke survivors, Parakou 2018

5

All patients N (%)  Lost of follow-up N =45

Included sample N =202 P

Sex (%omale) 136 (55.1) 23 (51.1) 113 (55.9) .556

Age (mearg standard deviation) 584 14.6 57.78 15.6 58.28 14.4 .840

Vascular risk factor (Yes/No)

Hypertension 169 (68.4) 31(68.9) 138 (68.3) .940

Alcoholism 72 (29.1) 10 (22.2) 62 (30.7) .258

Diabetes mellitus 37 (15.0) 5(11.0) 32(15.8) .292

Smoking 37 (15.0) 7 (15.6) 30 (14.9) .905

Previous stroke 32(13.0) 7 (15.6) 25 (12.4) .566

Dyslipidemia 9(3.6) 0(.0) 9(4.5) 371

Transient ischemic attack 5(2.0) 0(.0) 5(2.5) .999

Heart disease 10 (4.0) 2(4.4) 8 (4.0) 572

Migraine 30 (12.1) 8(17.8) 22 (10.9) .201

Stroke subtype 421

Ischemic 91 (36.8) 13 (28.9) 88 (43.6)

Hemorrhagic 69 (27.9) 13 (28.9) 56 (27.7)

Unknown subtype 87 (35.2) 19 (42.2) 68 (33.7)

Complications during hospitalization (Yes/No)

Pneumonia 26 (10.5) 2(4.4) 24 (11.9) .184

swallowing disorders, (246) 17 (6.9) 2(4.4) 15 (7.4) .745

Seizures (246) 13 (5.3) 3(6.7) 10 (4.9) 711

Agitation (246) 13 (5.3) 3(6.7) 10 (4.9) 711

Clinical data at admission

Glasgow (meag SD) 13.582.5) 13.6 81.9) 13.482.6) .568

NIHSS at admission (me&h SD) 10.385.1) 11.084.5) 10.2§5.2) .330

Systolic BP (mea§ SD) 159.1§33.2) 158.3(35.7) 159.3(32.7) .852

Diastolic BP (mearg SD) 99.9 £20.3) 98.9 § 21.8) 100.1 § 20.0) 716

Temperature at admission (me&rSD) 37.08.7) 36.9 € .6) 37.08.7) .145
Table 2. Comparison of the included sample and lost of the follow-up

Characteristics Overall N =247 Lost of follow-up N =45 Included sample N=202 P

Level of Instruction (100) .014

No schooling 48 (48.0) 3(42.9) 45 (22.3)

Primary school 16 (16.0) 1(14.3) 15 (7.4)

Secondary school 23 (23.0) 1(14.3) 24 (11.9)

College and university 13 (13.0) 2 (28.5) 11 (5.4)

Occupations .718

Housewives 55 (22.3) 11 (24.4) 44 (21.8)

Retired 35(14.2) 6 (13.3) 29 (14.3)

Trader 48 (19.4) 6 (13.3) 42 (20.8)

Farmer 35(14.2) 9 (20.0) 26 (12.9)

Craftsman 25(10.1) 4(9.0) 21(10.4)

Formal employment 49 (19.8) 9 (20.0) 40 (19.8)

Religion 410

Muslim 134 (54.3) 25 (55.6) 109 (54.0)

Christian 108 (43.7) 18 (40.0) 90 (44.5)

Other 5(2.0) 2(4.49) 3(1.5)

Marital status .002

Married or in couple 156 (63.2) 20 (44.4) 136 (67.3)

Single or widowed 91 (36.8) 25 (55.6) 66 (32.7)

sub-Saharan Africa. In Ghana, Sarfo et al® reported 14.1%
at 3-year mortality among survivors. This is less than
21.5% we noted during the same interval. However,

when taking attrition bias into account, the rate in Para-
kou was lower than 63.3% of the study in Ghana and simi-
lar to those reported in Tanzania.'®> The patients in the
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Figure 2. Survival of stroke patients using Kaplan-Mee curve

Table 3. Causes of death among survivors according to the
verbal autopsy, Parakou

Table4. Quality of lifein stroke survivors according to 4
domains of WHOQOL, Parakou 2019

Probable causes of death N (%) Domains Mean (§ SD) (Min-Max)
Initial stroke 7(11.9) 1 52.3 (8 23.7) (13-94)
Infectious diseases 10 (16.9) 2 55.7 (8 23.4) (6-94)
Cardiac 4(6.8) 3 63.9 (8 17.9) (25-94)
Recurrent stroke 18 (30.5) 4 48.4 (8 16.8) (13-88)
Metabol!c disorders 5(85) Abbreviation: SD, standard deviation.

Renal failure 2(3.4)

Pulmonary embolus and phlebitis 2(3.4)

Road Trafbc injury 1(1.7) . .
Cancer (lung and progtate) 2(3.4) current study were younger than those in Tanzania
Unknown 8(13.6) (58.1 years versus 68.8 years). It is recognized that stroke
Total 59 mortality is age-related. We found that the older patients

had signi cantly increased risk of mortality. Other
studies in sub-Saharan Africa reported the same

Figure 3. Comparison of theRANKIN at dischargeand thefollow-up.
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Figure 4. Theprobability of survival according to stroke subtype, Parakou 2018.

Figure 5. Theprobability of survival according to sex of thestroke survivorsin Parakou, 2019.

Figure 6. Theprobahility of survival according to theageof thestrokesurvivorsin Parakou, 2018.
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Figure 7. Probability of survival according to past history of hypertension.

observations.*>**?8 although in a study in Gambia, no dif-
ference was noted in stroke mortality according to age.*

To study the factors associated with mortality, we
tested several models. After comparing the lost to follow-
up to all patientsin our sample, the 2 groupsdid not differ
in any of the clinical characteristics or even in risk factors.
This may limit inclusion biases. Nevertheless the rate of
patients who had bene tted from a CT scan (64.8%) may
have introduced a bias for the diagnosis of stroke. We
attempted to reduce this bias by including only patients
with diagnosis of stroke made by the stroke specialist
(AT). Moreover, even making the various assumptions
about theloss of afollow-up (all alive or all dead) the pre-
dictor factors remain substantially the same.

In this study, sex was associated with long-term mortal-
ity. Data from the Global Burden of Disease® reveal con-

icting results. Even though overall mortality has fallen
between 1990 and 2013 in both sexes, there are differences
according to sex. Thus, ischemic stroke mortality
decreased from 69% to 52.9% for women and from 73.4%
to 62.1% for men. On the other hand, for hemorrhagic
stroke, the decrease is greater rising to 20.2% in 2013 in
men while it was 45.7% in women.® The high mortality
among men can be explained, on the one hand, by the
lower life expectancy in men and by the role of female
hormones. Other studies did not reveal any relation
between sex and mortality. ™

High blood pressure signi cantly predicts the risk of
long-term death. This result is widely reported by several
studies in Africa and even China and Europe. High blood
pressure accounts for more than 80% of strokes in sub-
Saharan Africa.®* Hypertension is a powerful and indepen-
dent risk factor. In a number of patients with a stroke in
sub-Saharan Africa, high blood pressure is discovered at
the time of the stroke. In addition, therapeutic compliance
is often poor in patients with chronic pathology in Africa.
Therapeutic compliance for hypertension patients is also

quite low in Africa. In our study, therapeutic compliance
was estimated at 27%. This could explain the occurrence of
the complications of hypertension leading to therecurrence
of a stroke and also the high mortality. Stroke recurrence
(30.5%) was one of the leading causes of death in this
cohort in Parakou. This should prompt adherence-based
secondary prevention strategies for better control of risk
factors. Among other risk factors commonly reported as
predictors of stroke mortality, diabetes is frequently
reported in Africa. Indeed in Ghanain a study on mortality
of stroke survivors diabetes predicts mortality with an
adjusted hazard ratio of 2.24 (95% con denceinterval 1.32-
3.80). In Cameroon the same observation wasreported in a
cohort in Douala.’® The lack of association with diabetesin
this series of Parakou could be explained, on the one hand,
by lack of power due to the low number of diabetics, but
also dueto thefact that thereis a diabetes unit in the hospi-
tal of Parakou for follow-up, aiding better therapeutic com-
pliance. No complication observed in the acute phase
seemed to predict long-term mortality. This nding is sur-
prising given previous data. Indeed, in a recent study on
the short-term prognosis of strokes in Benin complications
including pneumonia are associated with a high risk of
death in the short and medium term.° In this study, only
survivors of the initial phase were included. This could
explain the lack of association because the patients who
survived this phase are those whose complications had
been well managed.

The severity of neurological de cits assessed by the
NIH SS score strongly predicts long-term mortality. Indeed
the NIHSS score re ects the severity of the stroke and is
related to the extent of brain damage. Several studies have
reported an increased risk of death in patients with signi -
cant neurological de cits. However, the discharge RAN-
KIN measuring the level of disability did not seem to
predict mortality. The same observation was made in
Ghana on a cohort of 607 stroke survivors.™® Indeed, in this
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Table 5. Five years’ mortality according to the sex, age, vascular risk factor, stroke subtype, complications, and clinical features in
stroke survivors, Parakou, 2018

Alive (143) Dead (59) HR (95% ClI) P Adjusted HR P

N (%) N (%) (95% ClI)
Age (for each 10 years) 55689 13.2 63.58 15.7 1.4(1.2-1.6) .001 1.4 (1.2-1.7) .001
Sex (male/female) 72 (50.3) 41 (69.5) 2.2(1.2-4.3) .014 2.3(1.2-4.6) .015
Vascular risk factor (Yes/No)
Hypertension 102 (71.3) 36 (61.0) 1.1(.9-1.4) 154 2.0(1.0-4.1) .049
Alcoholism 40 (27.8) 22 (37.3) 1.5(.8-2.9) .193 - NS
Diabetes mellitus 22 (15.4) 10 (16.9) 1.1 (.5-2.5) .782
Smoking 16 (11.2) 14 (23.7) 25(1.1-5.5) .026 - NS
Previous stroke 15 (10.5) 10 (16.9) 1.7 (.7-4.1) .209
Dyslipidemia 6 (4.2) 3(5.1) 1.2(.3-5.1) .781
Migraine 16 (11.2) 6 (10.2) 9(.3-2.4) .833
Stroke subtype .186 - NS
Ischemic 52 (36.4) 26 (44.1) 1
Hemorrhagic 45 (31.5) 11 (18.6) 5(.2-1.2)
Unknown subtype 46 (32.2) 22 (37.3) 1.1(.5-2.1)
Complications during

hospitalization (Yes/No)

Pneumonia 13(9.1) 11 (18.6) 2.3(1.0-5.5) .051 - NS
swallowing disorders, 6 (4.2) 9(15.2) 4.1(1.4-12.0) .011 - NS
Pulmonary embolus, 1(.7) 1(1.7) 2.4 (.2-39.5) 532
urinary tract infection 6 (4.2) 6(10.2) 2.6 (.8-8.3) 116 - NS
Seizures 7(4.9) 3(5.1) 1.0(.3-4.1) .963
Agitation 6 (4.2) 4 (6.8) 1.6 (.5-6.1) 452
NIHSS at admission (me&h SD) 9.5€5.1) 11.8 (5.0) 1.9 (1.3-2.6) .004 1.1(1.0-1.2) .006
RANKIN at discharge (meafi SD) 29€15) 3.8€14) 1.6 (1.1-2.2) .005 - NS

Abbreviation: HR, hazard ratio.

Table 6. Predictors of death in stroke survivors according to the 2 models, Parakou 2018

Model 1 (Loss of follow-up = alive) Model 2 (Loss of follow-up = dead)

Predictors Unadjusted HR P AdjustedHR P Unadjusted HR P AdjustedHR P

(95% Cl) (95% ClI) (95% ClI) (95% CI)
Age (for each 10 years) 1.3(1.1-1.4) .008 1.3(1.1-14) .009 1.4(1.1-1.6) .001 1.4(1.2-1.6) .001
Sex (male/female) 1.6 (.9-2.6) .082 - NS 2.2(1.2-4.2) .012 - NS
Hypertension (Yes/No) 1.4(.8-2.5) .250 1.7 (.8-2.5) 162 2.0(1.1-39) .037
Diabetes (Yes/No) 1.1(.5-2.1) .834 1.2 (.6-2.7) .627
Smoking (Yes/No) 2.0(1.0-4.2) .053 - NS 2.2(1.1-4.7) .034 - NS
Alcoholism 1.1(.7-2.0) .633 1.6 (.9-3.0) A17 - NS
Dyslipidemia (Yes/No) 1.5(.4-6.0) .589 1.6 (.4-6.7) .502
Previous stroke (Yes/No) 1.7 (.8-3.5) 179 - NS 1.5(.7-3.5) .298
Stroke subtype .298 173 - NS
Ischemic 1 1
Hemorrhagic 6(.3-1.1) .6(.3-1.2)
Unknown .8 (.5-1.5) 1.2(.6-2.3)
Pneumonia (Yes/No) 1.4 (.6-3.2) .391 2.6 (1.1-6.1) .024 - NS
NIHSS (for each 1 point) 1.1 (1.0-1.2) .003 1.1(1.0-1.2) .003 1.1(1.0-1.1) .01 1.9(1.2-26  .008
RANKIN at discharge 1.6 (1.2-2.2) .003 - NS 1.5(1.1-2.1) .008 - NS

(for each 1 point)

Abbreviation: HR, hazard ratio.
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cohort, whatever the prediction model, RANKIN on dis-
charge did not predict long-term mortality. However,
assessing the level of disability does not always re ect the
degree of the de cit. Thus, between scores 2 and 3, there
may be a number of variables that could lead to more sub-
jectivity in scoring. The Barthel scale may be more reliable,
but it was not employed in the present study.

Limitations of the Study

The single-center recruitment of stroke survivors and
exclusion of all deaths occurring in the acute phase are limi-
tations. The lack of facilities (only 64.8% of patients had a
CT scan) in order to give more information about the stroke
subtype and the etiology of strokes may limit extrapolation
and comparison with reports in Western countries.

Conclusions

The overall long-term mortality of stroke survivors was
very high and the vascular risk factors, especially hyper-
tension and the initial neurological impairment contrib-
uted to its risk. Better management of vascular risk factors
and improvement in therapeutic compliance should
reduce the long-term mortality. It needs urgent action for
prevention and vascular risk management.
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SUMMARY : PHYSICAL ACTIVITY TO IMPROVE SOCIAL PARTICIPATION IN STROKE SURVIVORS

Title

Physical activity to improve social participation in stroke survivors

Collaborators

Adoukonou Thierry, Lacroix Philippe, Houinato Dismand, Kossi Oyéné, Thonnard Jean-L ouis

Brief summary

Sub-Saharan Africa has the highest burden of stroke. Stroke patients are very young compared to those
in western countries and those surviving have a significant decrease of level of social participation.
Elsawhere, physical activity improves the functional status and activity after stroke but the role of
physical activity in the improving of social participation was not well known in Africa despite the
stroke survivors are very young in this area. The aim of our study is to determine the effect of physical
activity in improving socia participation of stroke survivorsin Parakou. Our study design is atwo-arm
double blinded randomized controlled trial. The hemiplegic patients resulting from a stroke and who
has modified RANKIN Score less than 3 will be randomized to receive the intervention or control. The
intervention consists of 12 weeks physical activities such as rapidly walking, playing basket-ball, three
times weekly. The control group will receive society games such as ludo, cards games... At baseline
each group will be assessed on cardiac performance by electrocardiogram, blood pressure monitoring
and other parameters to detect any contre-indication to physical activity. The principa endpoint will be
assessed at four weeks after the end of intervention and consists on the measure of social participation.

Time Perspective

Duration of the study : 20weeks

Number of arm (s)

Twoarms

Number of and

interventions

groups

47 stroke survivors will be recruited in each arm

Arm 1 (intervention arm): The intervention consists of 12 weeks of group physica activity for 120
minutes, three times a week. Each physical activity session will be organized as follows: brisk walk
(40 minutes), petangue (20 minutes), table tennis (20 minutes), basketball (20 minutes), and adapted
bike (20 minutes).

Arm 2 (control arm): They will be playing society games such asludo, cards Z DB« HN

Follow-Up duration

After intervention the patients will be followed-up for four weeks

Primary outcome measure

Socia participation measured by the PMS (Participation Measurement Scale) Kossi et a. 2017

Time point(s) a wich primary
outcome measure is assessed

Four (4) weeks

Secondary outcome measures*

Disability (RANKIN)

Impairment (NIHSS)

Activity limitation (ACTIVLIM-stroke)
Walking (6-min walk test), IPAQ

Inclusion criteria*

Stroke with hemiplegia more than 3 months
Without cognitive impairment (CSI-D  7)
Without disability (RANKIN<2)

Aged 18 years and under 70years [18-70[
Live at homein community

Exclusion criteria*

No informed consent
Inability to give answer
Psychiatric disorder

Number of subjects (in each
group)

47 patientswill berecruited in each group

Date of and end of

inclusions

start

1% October to 1% November 2021
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3-5-1. Introduction rationnel

/1$1ULT XFahatigrihe paian lourd tribut en ce qui concerne les maladies non
transmissibles. Les accidents vasculaires cérébraux constituent la premiere cause de handicap
DFTXLV GH OYfDGXOWH /HV GRQQpHYV pSLGpPPLRORJLTXHV \
consistantes, indigmé une charge importantées récentes données du Global Burden of
Diseases (GBD) de 2016 montrent que globalement les indicateurs épidémiologiques sont
stables entre 2010 et 2016 voire en régression (GBD 2019). Néanmoirbesdas en
kinésithérapie etréadiptation sont importants dans ces pays. Les lésiortorticales
représentent la premiéere cause de handicap physique au niveau mondial (Stanley et al, 2000
+DQNH\ HW DO '‘DQV OH FDV SDUWLFXOLHU GH Of$IULT
transmissibles (qui étaient les principales vectrices de handicap comme la poliomyélite) ont
progressivement été contrélées. Les maladies chroniques non transmissibles sont par contre
en forte augmentation. Parmi celésL O fK\SHUWH Q V L Rride DruphdbléhteHl® O H HV
santé publigue majeurCelleci entraine de nombreux accidents vasculaires cérébraux
(AVC), y compris chez des sujet jeunes. La détérioration irréversible du tissu cérébral
engendrée par la Iésion a des effets dévastateurs sur lgitdates patients, et donc leur
autonomieDes récentes études ont montré une importante augmentation de la prévalence des
facteurs de risque des maladies cérébrovases dans les pays africainSes facteurs de
ULVTXHV LQFOXHQW OHK\®HU @ HMBE/GWRIQ DYWE D EM&ONLWp SK)\
d'alcool et de tabac 'DQV OHV SD\V DIULFDLQV Of%$9& WRXFKH GH ¢
DGXOWHY kJH PR\HQ GHQWXUYH @XBJIEW Jp Qptllsty0 MdAtH QW G H
subitement prdre leurautonomie et partant lewsource de revenu. Quand on sait que le
V\VWgPH VRFLDO GDQV OD SOXSDUW GHV SD\V DIULFDLQV
FHOOXOH IDPLOLDOH OD SHUWH GH UHYHQX G{HA@IK SHUVR

paupérisation et la précarité. Aprés un Accident Vasculaire Cérébral (AVC) le patient subit un
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déconditionnement physique qui le conduit vers une vie sédentaire. Par ailleurs des données
récentes confirment que les sujets ayant fait un AVC ontréghection significative de leur
participation sociale (Kossi et al. 2018doukonou et al. 2018). Le jeune age des sujets ayant
IDLW XQ $9& HQ $IULTXH GHYUDLW rWUH XQ DWRXW SRXU L
3DU DLOOHXUV O W&t Mle Whnpor&aldt\ ¥ang 4 Heuroplasticité cérébrale et
faciliterait la récupération fonctionnelleimaye et al, 2021 Lim et al. 2021; Xing et al.

2020]

/I TREMHFWLI GH QRWUH SURMHW HVW GH PHWWUH HQ S
de groXSH FLEODQW OHV SDWLHQWYV VXUYLYDQWY GT1%$9& HW
réguliére en groupe permet a ces patients de retrouver une meilleure autonomie fonctionnelle
et une meilleure participation sociale, comparativement a la pratique de jesocideé a
caractére sédentaire. Si notre hypothese est vérifiée, ce projet contribuera également a
OfDPpOLRUDWLRQ GHVY FRQGLWLRQV GH YLH GHV IDPLOOHYV
représentent ces patients pour la société dans son ensemble.

Obijectifs
Objectif général
(WXGLHU OfHIIHW GH OYDFWLYLWp SK\WWLTXH HQ JURXSH V>
fonctionnelle des sujets en p@s¥C, comparativement a la pratique de jeux a caractéere
sedentaire.

Objectifs spécifiques
1- DéterminerleQLYHDX GIDFWLYLWp SK\VLTXH GHV VXMHWYV DS
2- 'pPWHUPLQHU OH QLYHDX GH SDUWLFLSDWLRQ VRFLDOF}

cérébral
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3 (WXGLHU OfYHIIHW GH OYDFWLYLWp SK\VLTXH &H JURXS
YLFWLPHV GYf$9& LO \ D DX PRLQV PRLY FRPSDUDWL
caractére sédentaire.

4- (WXGLHU OfHIIHW GH OYDFWLYLWp SK\VLTXH GH JURXS
VXMHWYVY YLFWLPHV GY$9& LO \ D DX RPpratQué defieixlav FRP S

caractere sédentaire.
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3-5-2. Conception de la recherche

&ULWQUHV GTpYDOXDWLRQ
&ULWqUH GTpYDOXDWLRQ SULQFLSDO

La participation sociale sera mesurée gracePBlS (Participation Measurement
Scale) chez les sujets des deux groupes. Une réiffée de participation significative en
faveur des sujets du groupe intervention sera considérée comme positive.

Le PMS est une échelle de mesure de la participation sociale apres AVC (Kossi et al.
2018) adaptée au contexte secidturel africain et valide avec une bonne réactivité aux
FKDQJHPHQWY (OOH PHVXUH OfLPSOLFDWLRQ GX VXMHMW
sociocommunautaire.

Chaque sujet sera évalué par un évaluateur (formé et expert en évaluation
SV\FKRPpWULTXH DX GpE>OD GIHY OFH QOMHQ WHUWHR®/'LRQ HW
DSUqV OD ILQ GH OTLOQOWHUYHQWLRQ 3OXVLHXUV pYDOXDW
ne fera deux évaluations successives chez le méme patient. La valeur obtenue a la fin des 4
semaines (endp@®@ W VHUD FRQVLGpUpH FRPPH YDOHXU XWLOLVpEt
jugement principal. Les évaluations seront faites dans les mémes conditions chez tous les
VXMHWY j OTK{SLWDO ORUV GfXQH FRQVXOWDWLRQ DX |
accomSDJQp GTXQ DLGDQW YLYDQW DYHF OXL

/I MfpYDOXDWHXU VHUD HQ DYHXJOH GX VWDWXW GH FKDT
&ULWqQUHV GIpYDOXDWLRQ VHFRQGDLUH
- NIHSS (National Institue of Health Stroke Scale)pYDOXDQW OfpWDW QHX

mesurant la déficiemcneurologique

- RANKIN : qui mesure niveau de handicap
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- ACTIV-LIM /[HV OLPLWDWLRQV GYDFWLYLWe@ ACHULRQW PHVX
Stroke (Batcho et al. &HWWH pFKHOOH SHUPHW GH PHVXUHU
aprés un AVC. Cette échelle présehnt GTH[FHOOHQWHY TXDOLWpPpV S\
FOLQLPpWULTXHV (OOH HVW FRPSRVpH GH TXHVWLRQV
de la vie de tous les jours

- «Hospital Anxiety and Depression Scale (HADs) (Zigmond and Snaith 1983) pour
O 1D Q [ lapddppesisian.

- /YHQGXUDQFH j OD PDUFKH \&Hhihlte pvelOtEsK(Btlyah ¥tidIA986H W HV W
Ce test consiste a mesurer la distance parcourue (m) pendant une période de 6 minutes.

- /YKDELOLWp PDQXHOOH VHUD WHVWetdl.P0OH.F OTpFKHOOH {

- IPAQ version courte (International Physical Activity Questionnaire) pour mesurer le
QLYHDX GIDFWLYLWp SK\VLTXH
Ces différentes mesures et évaluations seront effectuées par des évaluateurs cliniques
IRUPpPV j OTXWLO LYV D WdsR@luatidnsFderdnt faitssHe® avidugle du statut

LOQOWHUYHQWLRQ RX FRQWU{OH GH FKDTXH VXMHW SDUW
ILQ GH OfLQWHUYHQWLRQ HW VXUWRXW VHPDLQHV j OD

- Les accidents (traumatismes, malaiseEK XWHV« VXUYHQXV HQFRXUV GTIL
GHVY DFWLYLWpPV GH ORLVLU RX VXU OH FKHPLQ GRPLFLOF

Méthodologie de la recherche

,O VIDJIJLW GIXQH pWXGH H[SpULPHQWDOH GH W\SH HVV
insu VHXO OYLQYHVWLJDWHXU QH FRQQDVW OH JURXSH GH

SDUDOOQgOHYV YLVDQW j pYDOXHU OfHIILFDFLWp GH OYDFWL

participation sociale et la récupération fonctionnelle aprés un acocidsntilaire cérébral

chez des sujets hémiplégiques indépendants. Nous allons recruter les patieAlg(post

chroniques adultes (depuis au moins 3mois). Ces patients sdéatdirement répartis en
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deux groupes OH JURXSH GILQWHUYHOWL R QDHW GHH JEJFREXXSMHBRQ
vérifierons que les deux populations sont similaires en comparant les caractéristiques de base
GRQW OHV FDUDFWpPULVWLTXHY GpPRJUDSKLTXHV HW FOLQ
de base.

Les sujets bénéfiti URQW j 7 DYDQW LQFOXVLRQ 7 GIXQ E

éliminer une absence de cortteQ GLFDWLRQ j OfDFWLYLWp SK\VLTXH /[H

Un Electrocardiogramm@&ECG) HW X Q (&* GTHIIRUW
- Un monitoring de la Pression artérielle
- LePoids,laTaille
- Lamesure de la saturation en oxygéne
- Un examen clinigue recherchant les antécédents du sujet (asthme,
bronchopneumopathie chronique obstructive, une hémoglobinopathie sévére, une
G\VSQpH GYHIIRUW YRLUH XQH LQVXIILVDQFH FDUGLDT X
- Un bilan sanguin aoprenant une numération formule sanguine, une électrophorése de
OTKpPRJORELQH XQ *URXSDJH VDQJXLQ 5KpVXV
Apres ces bilanaun délai de 4semainagra requipour observer la stabilité des sujets avant
OTLQFOXVLRQ GDQV OfpWXGH
$ OTLQFOXVLR @ntCatéatoinéndevitH&partisvadtke les deux groupes par un
processus de randomisation.
Procédure de randomisation
8QH IRLV OHV FULWqUHV GLQFOXVLRQ UHPSOLV OfLQ
sujet au centre de randomisation basé a Limoges (JECHIurFL LQIRUPH OYLQYHVWL
bras auquel le patient doit étre inclus. La répartition des sujets doit se faioetelgue les
GHX[ JURXSHVY VRLHQW FRPSDUDEOHY HQ WHUPHV GYkJH G

GH GpODL GHSXastuldirg§ xéréhral HI® Wiveau de handicap et de déficit
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neurologique 1,+66 /IH UHVSRQVDEOH GH OD UDQGRPLVDWLRQ C
données. Cette randomisation se fera de fagcon mixte (bloc de 4+ stratifications).

Apres cette phasée syet est donc randomisé dans un des deux groupes pour recevoir
VRLW OTLQWHUYHQWLRQ DFWLYLWp SK\VLTXH HQ JURXSH

Chaque sujet inclus continuera ses séances habituelles de kinésithérapie ou autres
séances de rééduat (logopédie, ergothérapie).

$ OYLQFOXVLRQ GHV pYDOXDWLRQV VHURQW IDLWHYV FK
visite de consultation.

&HV pYDOXDWLRQV j 7 FRPPH j 7 YLVDQW j VYDVVXUHU
physique comprendront
- NIHSS
- PMS
- ACTIVLIM -Stroke
- RANKIN
- HAD
- CSID

Intervention
/ITLOQWHUYHQWLRQ FRQVLVWH HQ VHPDLQHYVY GIDFWLYL'

minutes, trois fois par semaine. Le choix des activités physique a été guidé par le souci
GTDPpOLRUtibk pliyfique R&€3 Gdtients (endurance, résistance, force musculaire), la
stabilité posturale et la prévention des chutes, la coordination dynamique générale. Chaque
VPDQFH GYIYDFWLYLWpPV SK\VLTXHYmafthe Dapiel @30 @hintesli FRPP
pétanae (20 minutes), tennis de table (20 minutes), sport collectif (basketball) (20 minutes),
YPOR DGDSWp PLQXWHYV /[HV VpDQFHV GYDFWLYLWpPV

thérapeute qui encouragera les patients a maintenir un rythme soutenu danssadtvités
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SURSRVpHVY /HV DFWLYLWpV SK\WLTXHV VHURQW UpDOLVpt
pour les sports collectifs. Pour le vélo et la marche plusieurs systemes seront mis en place
pour la réalisation simultanée mimant une activité dejge.
Pour le groupe contrble les patients seront aussi accueillis en groupe a raison de 120
minutes, trois fois par semaine. Chaque séance sera organisée comrjeuigt cartes (40
minutes); chants (20 minutes), jgwe société (20 minutes), theatd® minutes). Ces séances
DXVVL VHURQW VXSHUYLVpHV SDU Xé& de (pisip. B0 Hexriker GIDFW
encouragera les sujets a maintenir le rythme de suivi.
$ OD ILQ GH OTLQWHUYHQWLRQ 7 OHV VXMHWYV VHUR
comprendra
- NIHSS
- PMS
- ACTIVLIM -Stroke
- RANKIN
- HAD
- CSID
- IPAQ
4XDWUH VHPDLQHY DSUqV OD ILQ GH OfLQWHUYHQW
OfREVHUYDWLRQ GX FULWqQUH GH MXJHPHQW SULQFLSDO DL
Toutes l&v pYDOXDWLRQV VHURQWGIDALQHH Y LjV DWHKI{ SELHW B R QO
cours de laquellées patients seront aussi évalués sur les paramétres cliniques (TA, pouls,
taille, poids, tour de taille).
Quatre (4) évaluateurs seront nécessaires pour lakiafens et seront aussi
randomisés pour les différentes évaluations. Aucun évaluateur ne doit évaluer successivement

le méme patient et ne doit étre au courant des données des évaluations précédentes.
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/IH UpVXPp VFKpPDWLTXH GX GEXl1lJQ GH OfpWXGH HVW |
Les principaux scores et échelles sont en annexes.
Mesures prises pour réduire les biais

Pour éviter les biais de sélection la randomisation par un comité de randomisation basé
a Limoges va assurer une bonne sélection. Cette randomisation tiemghiz cles principaux
IDFWHXUV FRQQXV SRXYDQW LQIOXHQFHU OD SDUWLFLSDW
OfHI[LVWHQFH GH WUURXE DHH W st Lamenmportant dans les
FULWQUHV GTLQFOXVLRQ SHU Pd34ang ibublRsGdgnitifp. @bUFaViteRe3 Q HU C
ELDLY OLpVY DX OLHX GH OTpWXGH HW FRPSWH WHQX GH C
centres hospitaliers universitaires disposant de service de neurologie 60% des sujets seront
recrutés a Cotonou et 40% a&au.

La mesure des criteres de sélection par plusieurs évaluateurs expérimentés et en
DYHXJOH GX JURXSH GYDSSDUWHQDQFH GH FKDTXH VXMH
DLOOHXUV OD UDQGRPLVDWLRQ GHV pYDOXDaw&iévalnerDILQ G
OH PrPH VXMHW ORUV GH GHX[ pYDOXDWLRQV VXFFHVVL\
OMfpYDOXDWHXU

3RXU V{DVVXUHU GX QLYHDX GYDFWLYLWp SK\VLTXH
guestionnaire IPAQ (International Physical Activity Questiorejadans sa version courte
VHUD XWLOLVp 3HQGDQW OHV TXDWUH VHPDLQHV DYDQW
QLYHDX GITDFWLYLWp ,0 VIDJILW GTXQ TXHVWLRQQDLUH YD
des sujets entre 15 et 69ans. Sa wvarsiourte comportant sept questions est aussi fiable et
YDOLGH /YfpYDOXDWLRQ VHUD IDLWH IRLY DYDQW OD UD
WpOpSKRQLTXH SRXU pYLWHU OHV ELDLV GH GpVLUDELOL
actimétre ou a6 pOpURPgQWUH SRXUUDLW SHUPHWWUH GIDYRLU X

GIDFWLYLWp SK\VLTXH HW GH PHVXUHU GIDXWUHYV SDUDPQq!
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VRQ FRE€EW SRXU OfHQVHPEOH GHV VXMHWY QRXV RQW SI
gXHVWLRQQDLUH TXRLTXYfLPSUpFLVH

/IH PDLQWLHQ GH OD FRPSDUDELOLWp GHV GHX[ JUR>
LOQOWHQWLRQ GH WUDLWHU &HFL pYLWHUD OHV ELDLV GYDW
VHUD SULVH HQ FRPSWH SR XujeOshDgimxipal\Velt! d&s XriteresLdg g U H  C
MXJHPHQW VHFRQGDLUH 'HV DQDO\VHV PXOWLYDULpPHV SH!
de confusion non initialement pris en compte.

'"PURXOHPHQW GH OTpWXGH

Inclusion

Les neurologues et autres médecins assusigntide en charge des patients pogC
VHURQW LQIRUPpVY HW VHQVLELOLVpPpV VXU OfpWXGH HW VX
PPWKRGH HW OHV UpVXOWDWY DWWHQGXV VHURQW H[SOLT
GXUpH GH OP™WRFERIE XUHHW GILQFOXVLRQ VHURQW FODLUHP
SUDWLFLHQV TRXW SUDWLFLHQ HQ IDFH GT1XQ SDWLHC
OfLQYHVWLJIDWHXU SUdrifeied I POLTKE LXO)LWNpLEXK CIEDWNVHQW  8C
vérilLpV LO VHUD SURSRVp DX SDWLHQW GH SDUWLFLSHU j ¢
LQIRUPHU OH SDWLHQW DQQH[H VXU OfpWXGH HW VD OLE}
ainsi que les potentiels bénéfices et risques liés a sa partinipBes qude consentement
écrit est obtenu, le patient sera invité a bénéficier du bilasinphésion (voir supra). Cet
HIDPHQ VHUD UpDOi\YSHNMW IQOIDMWHEHY B OTpWXGH GDQV O
CNHU de Cotonou ou dans celui du CHWI® Parakou. Les explorations cardiologiques
VHURQW HIIHFWXpHV GDQV OH VHUYLFH GH FDUGLRORJLI
GILQVWUXFWLRQ GHVY DUPpHV GH 3DUDNRX 8QH IRLV OHV
VXLYL VXU V H P83l ide/sa StabKitd sit febplan hémodynamique et cardiaque)

DYDQW GYfrWUH UDQGRPLVp GDQV OTXQ GHV JURXSHV SRXU
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Le suivi

Il comporte plusieurs étapes et des visites de consultation. Comme signalée supra les
interventions duremat 12 semaines (activités physiques de groupe pour le groupe intervention
et activités de loisirs en groupe pour les témoins). Durant ces douze semaines des visites
(consultations) hebdomadaires seront effectuées les vendredis (a la fin des 3 séances) par
GHV pYDOXDWHXUV VXU OHV GLIIpPUHQWY SDUDPgWUHV 2X
vitales seront recueillies de méme que les différents problemes posés par chaque participant.
)LQ GH OfpWXGH
La derniére visite des sujets inclus sera effecissemaines apres la fin de la phase
GTLOQWHUYHQWLRQ 7TRXWHIRLVY DSUqV OD ILQ GHV GRX]
FRQWLQXHURQW GYfrWUH LQYLWpPV SRXU OHV YLVLWHV KHE
FRUUHVSRQG | VHPDbhQHY DSUqV OTLQFOXVLR
‘XUpH GH SDUWLFLSDWLRQ j OfpWXGH SRXU FKDTXH VX|
Il ne sera pas permis a chaque patient inclus de participer durant toute la durée de
OfpWXGH j XQH DXWUH pWXGH QRWDPPHQW XQ HVVDL FOLGQ
a une autre étudmpres un délai de 4 semaind®utefois un suivi du devenir a long terme des
sujets inclus pourra étre organisé. Pour des raisons personnelles, tout sujet inclus est libre de
TXLWWHU OfHVVDL VDQV DXFXQ SUpMXGLFH SRXU VD VDQW
Sélection et exclusion des sujet
&ULWqQUHV GITLQFOXVLRQ
- Avoir fait un accident vasculaire cérébral défini par un déficit neurologique en rapport
avec un dysfonctionnement cérébral persistant pendant plus eéer@dlfG f{RULJLQH
vasculaire présumé sans autre cause apparente [Ahd @8@lavec une confirmation
SDU XQ QHXURORJXH EpQplLFimageiw cBsbra@RBM®IXQH Q

Scanner cérébral).
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- 'pODL GHSXLV OD VXUYHQXH GH OYDFFLGHQW YDVFXOL
révolu
- Avoir plus de 18 ans révolu et 70ans maximumR QILUPp SDU XQH SLgFH G
HVWLPpH j SDUWLU GH OD PpWKRGH GfHVWLPDWLRQ GH
- Avoir un RANKIN inférieur ou égal a deux
- (WUH KpPLSDUpPpWLTXH TXHO TXYfHQ VRLW OH GHJUp HW
3)
- 1Y{DYRLUCOWEX@QGELFDWLRQ j OTDFWLYLWp SK\WLTXH RX D
- 1YfDYRLU SDV GH WURXd@tvr&Fk BJQLWLIV &6,
- Avoir donné son consentement éclairé
7TRXV FHV FULWqUHV VHURQW YpULILpV HW YDOLGpPV DY
Criteres GfH[FOXVLRQ
- 7TRXW VXMHW QID\DQW SDV SDUWLFLSp j DX PRLQV XQH V
- GpFpGp DYDQW OH GpEXW GH OfDFWLYLWp RX
- participant déja a une autre étude ou en étre sorti depuis moins de six (6) mois.
BURFpPGXUH GYDUUrwW\SUpW DM B p VRXGGIH
Tout patient randomisé et ayant participé au moins a la premiére activité sera pris en
FRPSWH GDQV OTDQDO\VH HW FRPSWDELOLVp GDQV VRQ JU
/[HV VXMHWY LQFOXV SHXYHQW VDQV SUpMXGLFH VRUWL
LasuUYHQXH GIpYpQHPHQWY JUDYHV HQWUDYDQW OD U
VRUWLH GH OfpWXGH 7RXWHIRLY FHV VXMHWYV VHURQW P
SRXU OYDQDO\VH
/IpPWXGH SRXUUD rWUH LQWHUURPSXHVVY GHNVQMIDONN @
DSUqV OD ILQ GH OJLQWHUYHQWLRQ PRQWUDLHQW XQH D}

VRFLDOH RX XQH DEVHQFH GH EpQplILFH DYHF SOXV GYHIIHV
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