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Early secondary prevention of cardiogenic stroke caused by atrial fibrillation
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[Abstract] Cardiogenic stroke caused by atrial fibrillation is the most harmful type of stroke, causing great social
burden. Prevention and treatment of cardiogenic stroke often require the joint decision by the cerebrovascular physicians
and cardiologists. Within 14 d after onset, the early stage of stroke, is a high-risk period of stroke recurrence and also a high-
risk period of cerebral hemorrhage. In this period, how to prevent stroke recurrence is an urgent problem to be solved. This
paper summarizes the main ways of secondary prevention for cardiogenic stroke caused by atrial fibrillation and discusses the
possibility of early secondary prevention.

[Key words] atrial fibrillation; cardiogenic stroke; secondary prevention; left atrial appendage closure; anticoagulant therapy

[Acad J Sec Mil Med Univ, 2018, 39(9): 965-969]

mEFEFEREREMLATREREY, O FH —NEA, PEREFERERE, Hintte 4, A
RBECCRMEREFENL PR AEFEAFEAN QIR P BT A6y 1 F E A E R

[WFsEH] 2018-07-26 [#EZHE] 2018-08-20
[MEERIN] RS, Et, 22, BEEI, A4S0
il {5 VE# (Corresponding author). Tel: 021-31161265, E-mail: chrfca@163.com



* 966 ° TR 2018459 H, 39 %
A WA E R SRR R 8 B BB B B TR R A Hbk MR RAE 14d NIE LR H 8%, X

WA E 14d BRI B, BRmAET BN
BB, SR R B R B A M
ZE5 W e AT R, AT E R
R R i PR R AR T R

1 DEEFHBULNREMERRHBL

Rt (P B g R E 2017) 1, of B A
PRAAEEGELAT, EEEZ LARS, HEF
ﬁ@ﬁAﬁSA*ﬂ KB RN, QIR E®

INB KA E, HARE ., mETH, HPQR
%%%%%ﬁﬁm%%$¢%iﬁﬁﬁz/,5%
Rk o A R L R 26%, ELER R A B
%%Wﬁ%%#%%%ﬁm&$ﬁ

N RN R B LR R KA 2
—, AREFMIL 3000 7, FEEHL 800 7,
ZRAUBERAE, BRARAER, ZORE
EFRE LR E. FRENECE T A
KERMEFHRICH KT FE EEN 5
Fomit, 76% WO EREMEF EHHA LS
o', BB AR, WEVRHEEMR
PR AMNE £H %, £ CHADS, [Congestive
heart failure, Hypertension, Age=75 years,
Diabetes mellitus, and prior Stroke or transient
1 CHA,DS,VASc

Hypertension, Age=75

ischemic attack ( doubled) ]
[Congestive heart failure,
years ( doubled ) ,

or transient ischemic attack ( doubled ) ,

Diabetes mellitus, prior Stroke
Vascular
disease, Age 65-74 years, and Sex category] i 4
WERE ARG, CRERFTHFEELHE
KEm. ATFEG. REFERFF AL LK
HEREILCERE, CREMFEF 30d RAEN
5.3%, =% H 30.3%", Kolominsky-Rabas %"
X583 Gl AE KRB BHMY 2 FRI, N
BUERFTEELEKXERT, & 22%. T FH
E ® Z &% Mt ( China National Stroke Registry,

CNSR) H R R AWM F #6I0 B W &%, WMEF
PERE 1 FRRE, BRE, BREARE, 2
B 32.35%. 51.58%. 34.23%". 18 F H2h Y
i R A, MR EARRBR T E B R
3.7 T SR b, TR R R R A
LK EEMERRAE 2 BN, OB THR

FHMEFEREHN A TEEG",
2 D BEEREN BT B0 TR M RS H B — R TR

HRER. MNBERURERMEEETZ
HRCFEMEFELEEG, REHLATHENE
FFR, BRXAETAH TR ML EEFLE,
NG IR M AR T B B AR T R M AR
BEMAEPREL, KBS PR EE
RO RS, O FE S BRI A R
FHFE, ERFRE, AEFTE KR D EfHG
7o RE8FH A EE T 7 T2 BT 8oL IR %
MEFN_RTGEREE, TF, CHMEEIR
M ZE AT E, R R R AR B A A
M ki & 7€ ( transient ischemic attack, TIA )
BHT, 32% HRIFEMEREFN, EFH, ¥TH
EHRENHESFE S KA,

N = e = W o 0 = e
Hk, TAlREaFEERELE, KEFHOBE,
24 h s A B (Holter) . ZEK Holter MM . &
HENEFE, Aol aFoBERe R A,
JEAE N B F % & (cardiac implantable electronic
device, CIED; @ R#F & . MARXKNRE &
“ERERSE) . A TITHEANRCE EIEFEE
(insertable cardiac monitor, ICM ) %, [ % 7 &
FRWIHY, QU EELREBRA, BEA
BRI T 0 BN R BT 1S A R M A
B EES BIRMER R RBELF
¥ 3h %% ( Cryptogenic Stroke and underlying Atrial
Fibrillation, CRYSTAL AF ) #F %" \ 441 £
B, WBOHEEANR B FRENEEZH K R
MEFHAEFHBRRER, ZBHARANT FH=
40 &, BE1E 90 d WL BT A F/TIA, 24 E
(B3 12 FEFO® A, 2K Holter Ml fn 2 &%
MECFE) FARE N RIE MR A, A

ZREF, MABAML, CEEANKREFL
%fb 6 MNAEIFNHERFHA LW ERE T 5~

T, RELETE, £ 12 MNAMEH, BHQ
FEH N EZEFTH 97% EX T 0 RIE LYk
5 MNFRPABH TR 2.4% K5 B I K IEH
PR BER R BT & Bk K A m B RE, M
12 /N A B 96.6% By B R E 5 & .



9. B, . L BERSh TR PR AS P R

* 967 -

MER B —EHEE 0w LE, HiE
WHQFEERZESR, NRRIT AT, L5
I QN - & R B
EGHHEAR, EHWBITTE, FE 1993 FX
M0 B B 5% 3 ( European Atrial Fibrillation Trial,
EAFT ) UVBp 72 &k o 0 25 o A 300 5 B 3h A B
WAL T JLEE BT T R P B R MT Bk e
KA, WE. AEAXEHL2EK 18 NEX 108
ANEFEOAE, g 1007 48 RIR MG B BT
P B TIA/FAE R Mk o P i 25 P 2, T4
2.3 4, ARG RE AT TIA/ i R M it
FiZE oh R, A0BE 2 A Hh A ot AN AR 25 4 B O AR
BRSO ER A EES, X—FREET B
/RN N R o e & DB
fr, B2, FEE s EF TG T IREL
2004 4, FEA 1.7% 0 B B oh B H B2 kA
FLEEIBIT . 37.9% HZ & ARETY, M 60.4% %
BZEMFE LT, 2011 £, X 10% B F B
oh BB A 7", 2013 4, CARFIRLD
B T4 ES s sl 28.7%, BRHKE,
{BHLEE LBl = AR W E T WS
WishEE, NEREZTEERERTNAR, LB
KARR [EFrAr 1A (international normalized
ratio, INR) 2.0~3.0] X% 36%, A %4+HA
INR<<2.0%, # & o Ryt sh ey Fwfmp HELT
Fg A2, BN IR AR T A B s
TR A L B A AR (258 THF
X EFHIEA ), FIARIEET HAE 0 RH
BRI R A AR (B R T et &
RaEFAEERERTETHAR, Bk, £EW
EREREALT, CEBSEF— B K E QRSN
o RGBT BRI,
B R ERREE 14d NWEYM AT, B
B FE AR

HRECEGHEZW ALY, £0F
H¥ AR NE T A, WATCHMAN H3# % ACP/
Amulet H# % . LAmbre HIF B 5 4% N\
ARAE o BN EJE % 4 ( European Society of
Cardiology, ESC) 2016 #5% *f &£ /0 B 33 % 4
#HELAN N Mo RN, HERE R QTS &
# CHA,DS,VASc #4=2 4, FEHEH T F
Nz—: FEAKM ORI G W, 7%

A, INR IAAREAN K A& fi 2 & sioth %= 4 ; HAS-
BLED ¥4 =3 4, B, YEAZCEIHHEM
NEEAZW 3 L, FARGTFHK 99%., B
WATCHMAN # 3% % 4 22k 55 NE FHbE F 7,
HMANEEMIT 25000 6, HARETEBEATEE
FAR G J5 B3 B = o i 2 o AU A i o ot R, &
BB RLR ) e A B A R

TR FHE BT, Tk 20 FREHBAE
ARMAERH, 2016 FTRAHRXFEHEE QR
B HmIRATE R, PEXGHKEEEML,
HE R E B SRR AEY, BERRRD
WA FEHBRRERERFER, TRIAW M
FREAD T EGE;, FENTRER AN ESH,
AYHFEARAEBZEMAFTEK Y 0 RALE
T, (B — WK B AT IEZ Bl Pk, P — IR
FRAMT 5 FHGER, IEEWFEFEQHEH
s SR AR R e R R
N7 BIERER AP B4, R 1:3:3 MMk
Blak 34, 2R AN FEREEZE 1 REHE
4 (n=139) . Qs KRB R4 (n=416) UK
T FEE 4 (n=416) . H#F3xF CHADS, ¥
AZ2 AW BB EHE LN ETHMER, HK
B Ak MBI 9T s T R B By
FEE, RELERXEVRAA LY. HE e
VS, WEEAEFNMEFRLE, OHFEB
FERERRTE, AL EHHHAMEFE LR
H 203%, O EBE KB BAN 31.0%, O F B
B2E 1 RAFERAN 178%, H 34 kKkE
SHSITFZENL (P<0.0001) , T, WETE
i 25 2|0 5 B30 HAT ST HT0H Bk 96 T I A T B A
FHE, ATHMEREKMEFZEOE, IO
FU S BERNES, ZEMERE ST B EE
W, AR#F-—FHARIEEL, B TOEH FEH
JE b A RILEEED 2 AR, BT AR IR M i 2 A
RERM LA M RATNL, FEHBFREE
G TRV i A B R — BT .
3 ZRTBRIRHLIERE

(P RETHERBELLAE_RFHHE
(Z—#n) ) #EF: THALCF 2060 HE
2 o TIA B4, PLARAE 6k fn oy ™ & A2 Ao i o
AL R s s B AL, VU I 2 o fE e R



* 968 -

B ZEBERE 2018 4R 9 H, 5539 %

14d A% THEET UTG mEF 2L, 27,
REZEFSRGEIT RIS BT, BEH—E
KBS R PE e, BT Bk
gk 50% ™, —FArERFR AN, st
R RME MR EER 87%, HFORER
ERM AR IHMEES, mEF LR 14d
WEEE A o R e e, SR o #% L e 4
B, JEAH B R E-ANREHEE
SRS = e N e e A S I =D
4, e ERNR, Hi K&, R H¥. HR
¥F.OHWERALE . G E AL, 2007 TR
meta PHTHRIT T MFEFKH 48h NEHFHEY
Wi AR, £REAA T MM
MAEFEFCETEH, K 48h WEF &
APBET AL EFRRREFEBHFLNG, W
ﬁﬁﬁmkiﬁi%“ B, X - REREE
T 48 h WM MR R G ok . 2015 4
Stroke 2% K& T — B B Bl 5 A M Bk o M i 2
WRE BB ET FHELRS LK (Early
Recurrence and Cerebral Bleeding in Patients With
Acute Ischemic Stroke and Atrial Fibrillation, RAF )
WATEM S F AR ER, EHN 29 XA
1029 flR ez R FEs WESKE, %R
RGP R0 B BB B B R AR T
FEZ BT TR T, W a3 A O R 7
BRPERE, BRGEET T AR e 4 A
FUHWREREZMFEYE 4~14d%, L5 50
s KA AR 52, X700 5 Bl oh AT 8Os IR Ml 25 o &
R HAL 1 R 2 R e it KRBT
BT R EHE, 2016 45 ESC/EUH & Fg 4h
FHi 4 ( European Association for Cardio-Thoracic
Surgery, EACTS) & F iz EHfamEZ N, Qf
Bl 50 & FF B o M R ZE R /TIA B4 FARWEEEE L
T A#F R F &% (National Institutes of Health
NIHSS) i 2347 yu s 67 (1-3-6-
12 80) : TIAER#XRE 1d Bshdikt; BE
fil & (NIHSS #4<8 %) BHAFJE 3d A&
Bhi s, AP (NIHSS ¥4 4 8~15 %)
B#RFE 6d Eshyukt; EEMF+ (NIHSS
War=164) BH LM 12d & sh s,
BU G 46 v sb A, 0 5 B AT BN R M
ERH RS MEREE, FERFEZMNMD

stroke scale,

ERERR S E LG, B4, BoBEEZT
B ER B RERETY, EXRETZEREHR

BB L AR AT R GFEHEEEE, AN
F A AN NTF B I 7 s BT B3GR
M PR R ITRET B, L F B
ST B IR MR A R R 14 d N EE R AL
B, MK edE, EREACFHEN&ER,
{8 A A e A MR 3 — 2Pl AR TE 5

R, & EL T BN TR R A
WAEFREEE, LEE A, TUE A IENMEF

ZRFH AR TR, E AL FARE
NIHSS Fo# 24 BHRERE, £0HEHHEK
AN = N R i o DR Bl & e
W FEarE, e eWiggwmEd—r
AL,

(& % X #f]

(1] AR £, e i 2, o0 g AR 2R 2 3%, ch EH %%
CrrELC M 4R 2017 ) BEZE[T]. b AR 2R 2
,2018,33:1-8.

[2]  EFREER 4. CNStroke2018 | Hr L FTEZE H1 Y
IR K& Je—— P 8l 5 A i Ak . [EB/OLY]. (2018-
05-08)[2018-07-26]. http://www.medsci.cn/article/show
article.do?id=1e8013e611d5.

[3] KOLOMINSKY-RABAS P L, WEBER M, GEFELLER
O, NEUNDOERFER B, HEUSCHMANN P U.
Epidemiology of ischemic stroke subtypes according to
TOAST criteria: incidence, recurrence, and long-term
survival in ischemic stroke subtypes: a population-based
study[J]. Stroke, 2001, 32: 2735-2740.

[4] WANGY, CUI L, JI X, DONG Q, ZENG J, WANG Y,
et al. The China National Stroke Registry for patients
with acute cerebrovascular events: design, rationale, and
baseline patient characteristics[J]. Int J Stroke, 2011, 6:
355-361.

[5] LISY,ZHAO X Q, WANG C X, LIU L P, LIU G
F, WANG Y L, et al. One-year clinical prediction in
Chinese ischemic stroke patients using the CHADS,
and CHA,DS,-VASc scores: the China National Stroke
Registry[J]. CNS Neurosci Ther, 2012, 18: 988-993.

[6] WANG W J,LUJJ, WANG Y J, WANG C X, WANG Y
L, HOFF K, et al; China National Stroke Registry (CNSR).
Clinical characteristics, management, and functional
outcomes in Chinese patients within the first year after
intracerebral hemorrhage: analysis from China National
Stroke Registry[J]. CNS Neurosci Ther, 2012, 18: 773-780.

[77 WANG Y, LIAO X, ZHAO X, WANG D Z, WANG



9. B, . LIRS TR PRI AS P R T

° 969 -

[10]

[12]

[14]

[15]

[16]

C, NGUYEN-HUYNH M N, et al; China National
Stroke Registry Investigators. Using recombinant tissue
plasminogen activator to treat acute ischemic stroke
in China: analysis of the results from the Chinese
National Stroke Registry (CNSR)[J]. Stroke, 2011, 42:
1658-1664.

KERNAN W N, OVBIAGELE B, BLACK H R,
BRAVATA D M, CHIMOWITZ M I, EZEKOWITZ M
D, et al; American Heart Association Stroke Council,
Council on Cardiovascular and Stroke Nursing, Council
on Clinical Cardiology, and Council on Peripheral
Vascular Disease. Guidelines for the prevention of stroke
in patients with stroke and transient ischemic attack: a
guideline for healthcare professionals from the American
Heart Association/American Stroke Association[J].
Stroke, 2014, 45: 2160-2236.

HALLMARKER U, ASBERG S, MICHAELSSON
K, ARNLOV J, HELLBERG D, LINDBACK I, et al.
Risk of recurrent stroke and death after first stroke in
long-distance ski race participants[J/OL]. J] Am Heart
Assoc, 2015, 4: e002469[2018-07-26]. doi: 10.1161/
JAHA.115.0024609.

LI L, YIIN G S, GERAGHTY O C, SCHULZ U G,
KUKER W, MEHTA Z, et al; Oxford Vascular Study.
Incidence, outcome, risk factors, and long-term prognosis
of cryptogenic transient ischaemic attack and ischaemic
stroke: a population-based study[J]. Lancet Neurol, 2015,
14: 903-913.

THIJS V N, BRACHMANN J, MORILLO C A,
PASSMAN R S, SANNA T, BERNSTEIN R A, et al.
Predictors for atrial fibrillation detection after cryptogenic
stroke: results from CRYSTAL AF[J]. Neurology, 2016,
86:261-269.

SINHA A M, DIENER H C, MORILLO C A, SANNAT,
BERNSTEIN R A, DI LAZZARO YV, et al. Cryptogenic
Stroke and underlying Atrial Fibrillation (CRYSTAL AF):
design and rationale[J]. Am Heart J, 2010, 160: 36-41.
EAFT (European Atrial Fibrillation Trial) Study Group.
Secondary prevention in non-rheumatic atrial fibrillation
after transient ischaemic attack or minor stroke[J].
Lancet, 1993, 342: 1255-1262.

JEl E R K — R SR 2 A 5 R L A
[ B B s BOR B AT 2= WFSE[T]. TP AR R GE,
2004,43:491-494.

OLDGREN J, HEALEY J S, EZEKOWITZ M,
COMMERFORD P, AVEZUM A, PAIS P, et al; RE-
LY Atrial Fibrillation Registry Investigators. Variations
in cause and management of atrial fibrillation in a
prospective registry of 15,400 emergency department
patients in 46 countries: the RE-LY Atrial Fibrillation
Registry[J]. Circulation, 2014, 129: 1568-1576.

PATEL M R, MAHAFFEY K W, GARG J, PAN

[21]

[22]

[23]

[24]

[26]

[27]

G, SINGER D E, HACKE W, et al; ROCKET AF
Investigators. Rivaroxaban versus warfarin in nonvalvular
atrial fibrillation[J]. N Engl J Med, 2011, 365: 883-891.
CAMM A J, AMARENCO P, HAAS S, HESS S,
KIRCHHOF P, KUHLS S, et al; XANTUS Investigators.
XANTUS: a real-world, prospective, observational study
of patients treated with rivaroxaban for stroke prevention
in atrial fibrillation[J]. Eur Heart J, 2016, 37: 1145-1153.
KIRCHHOF P, BENUSSI S, KOTECHA D, AHLSSON
A, ATAR D, CASADEI B, et al; ESC Scientific Document
Group. 2016 ESC guidelines for the management of atrial
fibrillation developed in collaboration with EACTS[J].
Eur Heart J, 2016, 37: 2893-2962.

AR R AT A2 O BERTE TR O b Bl 5 i A
HEYRITTERE R[], O MR~ P, 2011,32:715-718.
BUNCH T J, MAY H T, BAIR T L, CRANDALL B
G, CUTLER M J, DAY ] D, et al. Five-year impact of
catheter ablation for atrial fibrillation in patients with a
prior history of stroke[J]. J Cardiovasc Electrophysiol,
2017,29: 221-226.

B30T A% T A SRR AR A, B, S0 Rl 0, B A o SRR
P R iV — 2 B 8 1 (B — AR A0 [0]. R E A
%47,2014,9:679-685.

PACTARONI M, AGNELLI G, COREA F, AGENO
W, ALBERTI A, LANARI A, et al. Early hemorrhagic
transformation of brain infarction: rate, predictive factors,
and influence on clinical outcome: results of a prospective
multicenter study[J]. Stroke, 2008, 39: 2249-2256.

TAN S, WANG D, LIU M, ZHANG S, WU B, LIU B.
Frequency and predictors of spontaneous hemorrhagic
transformation in ischemic stroke and its association with
prognosis[J]. J Neurol, 2014, 261: 905-912.
PACIARONI M, AGNELLI G, MICHELI S, CASO V.
Efficacy and safety of anticoagulant treatment in acute
cardioembolic stroke: a meta-analysis of randomized
controlled trials[J]. Stroke, 2007, 38: 423-430.
PACIARONI M, AGNELLI G, FALOCCI N, CASO
V, BECATTINI C, MARCHESELLI S, et al. Early
recurrence and cerebral bleeding in patients with
acute ischemic stroke and atrial fibrillation: effect of
anticoagulation and its timing: the RAF study[J]. Stroke,
2015, 46: 2175-2182.

LASEK-BAL A, URBANEK T, PUZ P, PIEKARSKI M.
Rivaroxaban in secondary cardiogenic stroke prevention:
two-year single-centre experience based on follow-up of
209 patients[J]. Kardiol Pol, 2016, 74: 418-424.

GIOIA L C, KATE M, SIVAKUMAR L, HUSSAIN D,
KALASHYAN H, BUCK B, et al. Early rivaroxaban use
after cardioembolic stroke may not result in hemorrhagic
transformation: a prospective magnetic resonance
imaging study[J]. Stroke, 2016, 47: 1917-1919.

[ARXX4REE] Ll



