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Abstract Objective: To perform a meta-analysis of comparing the predictive abilities of stroke and thrombo-
embolism between CHADS2 and CHA2DS2-V ASc in nonvalvular atrial fibrillation (NVAF) patients. Method: The
data were systematically retrieved by searching the Cochrane Library, PubMed and Embase databases to identify
relevant cohort studies published in English, which reported the diagnostic performance of both CHADS2 and
CHA2DS2-VASc scores. The STATA 12. 0 software was used to perform the statistical analysis. Result: Eleven
studies were included. When analyzed as a continuous variable, the C-statistic ranged from 0. 650 to 0. 717 (medi-
an 0. 660) for CHADS2 and 0. 637 to 0. 724 (median 0. 697) for CHA2DS2-VASc. The pooled C-statistics were
0. 65(0. 62-0. 67) and 0. 63 (0. 59-0. 68), respectively. When analyzed as a categorical variable, the C-statistic
ranged from 0. 586 to 0. 722 (median 0. 630) for CHADS2 and 0. 521 to 0. 850 (median 0. 606) for CHA2DS2-
VASc. The pooled C-statistics were (0. 62-0. 67) and 0. 63(0. 59-0. 68) , respectively. Due to the high heterogene-
ity across studies, the results should be interpreted cautiously. The average ratio of adverse event in the low-risk
group of CHA2DS2-VASc was less than that of CHADS2 (0. 54% vs 1. 40% , P<<0. 05). The average proportion
of the high-risk group of CHA2DS2-VASc was greater than that of CHADS2(81. 0% vs 46. 0%, P<(0.05). Con-
clusion: The CHADS2 and CHA2DS2-V ASc scores indicate similar clinical utility in predicting stroke and throm-
boembolism. However, the CHA2DS2-VASc score is much more advantageous in identifying extremely low-risk

patients with NVAF. It also classifies a greater proportion of patients as high risk. This is beneficial in guiding the

clinical preventive treatment.

Key words

e MO B B 3 (NVAF) 19 & 4 5 & i
FEIR 00 0 7 o L0 LR L IR B O B
TR A U AF O, X 2B PR 1 K& R I i
I P O W . N'VAF 1] S 5048 rh | i # #6 2E
(TE) % — R 5| K~ B0 i F 40, WFoe R0,
HUBEVAIT A S NVAF #3318 % 31 & 5E 10
KRB K BT EE IR T O AR Y i XU BH
B, A i B TR — B O B 8 B (5 D
MCHR M EEA NIy, 25 IE. B/ AR D
RS TES> RS T NVAF B & A piEfs it &
I & ¥ ¥, Hodb, fF CHADS2 #l CHA2DS2-
VASc 485 F 9 bt &6 97 £ 2 88 0 B B3 1
HEIRITHEME . 2001 4F, B Gage Z 1 k£ H
I CHADS2 343 5% X F5 8 g 3 2E 47 26 o XU 3
i, 2006 4E, ESC/AHA/ACC 5/ 1 iF = ¥ 75
CHADS2 PF4r" . fE 16 K 2 20 51 ok o0 1 5238 L 5
MR A =75 % O PR e A RE A 4R v Bl — o
Jio e i, & AL HepRT 4 SRR E A1 L
Ja LA ek R it 2 4 M g gl o 4y,
MG 1 4. mfad 2~6 4. 5 CHADS2 4%
A, CHA2DS2-VASe 1 43 76 H L fill | 0 4 #
65~74 % (ML . LEX 3 A EKE K% E
NI N E 4w . CHADS? ¥4 §
e R G BOE IR T HUBEIR YT . CHA2DS2-
VASc P4 A7 T 30 B IE AR fE B, b
HEEE YT . BET. B A D 5T Ok R
CHADS2 #1 CHA2DS2-VASc ¥ 4 15 b Bi B ¥
H R E L, BB S — E A,
U A B3 i 45 A 8 Y T 0k B A T R E 43
XF B R N R R A KU A 1

CHADS?2; CHA2DS2-VASc; atrial fibrillation; stroke; thromboembolism

1 ¥&57F%
1.1 99 A K HEBR b i

YAFRE T BT OWF 78 28 AL . Ay S 4 ok [m]
JB5E 1 BA B ATF 5T 5 @ BIF 5% X 42 .0 B2 1 NVAF
BHE Q& HE M. b TE, HERRARE EZ W
T O R B e Kk IR s @ 5 A A S5 1 3L
Y B 5% F A AT AT IR R S B AU T SRR Y
P AN S Il S
1.2 KERIKHE

HARSCHR N 2014 4F 7 ART A FF LR TA
X% NVAF # & W i CHADS2 #il CHA2DS2-
VASc P4 T A B34 K Az XU /Y AH G BA 1) B
98, SCHR & 2 B AE PR L ST R BR, AN BR BE SCiE Flr,
Z MR PRISMA 75 B T8 8L & & MK & Cochrane
B 454 .EMBASE .EBSCO H1 PubMed 42 %™,
1.3 SCHRJST & 1 #1128

WEPE McGinn J7 ¥ 2% b5 1 X 35 0% A 56 53¢
BRUEAT BRI AG S L A BRI 9 B L O AT 2
B XM C-Geit & 45 SRR e . Hoh, C-&eit &
03 ROC 4T m L. B0 R H 8 CHADS?2
gt CHA2DS2-VASc V43 X 55 2 i Fi ik & A= K
B B T A . C-GE it 0.5~ 0.7 SN K 1 A
{H,0. 7~0. 9 Sy v & WO M (6, =0. 9 Sy & F0I f

fH.
1.4 Sit¥ork
L4.1 SREERE AR QKERLE 1" 4

AT S A S . Y TP <725 D0 I, RoR S b
15 24 25 00<<I* <50 Vo I, R 7n A vh 25 7 JEE Y 53 o
P2 50T <<75 00 Ron A LS Bt 2 >
TSN FR TR, RE T ART 500, i
Vi R A50 INEETRY D) fs 3  S Jo: ) B2 W [R R BE AT



RSO L 45, H CHADS2 Fil CHA2DS2-V ASc ¥E43 5 JF 7 JE .0 5 B 5 A v 0 I 44 4 2E 1000 40 {1

+ 646 -

ZHU Wengen, et al. Meta-analysis of CHADS2 and CHA2DS2-VASc in predicting the stroke

WA B . A ASAEAE B S B 1 T 3 4R B ML AR
iR,

1.4.2 ZK% ASCRH STATA 12. 0 #4FiE17
giitadr. R0 H Z K5 A A B T R
i C-geit & AR .

AZI_AZZ

2 2
ISE | +SE

Hof, Ay Il Ag 43 9l & 28 CHADS2 Al
CHA2DS2-VASc ¥ 43 B9 ROC i &8 T mi &

(AUCSs) . SE i se 240 1 %78 AUCs HFRIfER . P

<0.05 R ZEF AL FE XL,
2 #R
2.1 AT — S O

A 11 B STk (n=139 122).5 FSLAZE Ny
L FHM 6 L TE A& S o 3
R BRI X 4% 2 BBk L L IG 7H0L 8 R i gkt
BGRALEZPUREFE IR 7O gy A SR

7=

ENEISYE -
2.2 C-HiliAE s L B AR & 53 B

B oM = BOHE B9 3 TAF ST 2 A, WL R
MY C-Geil & A by % S AR &4 i, SR 2
CHADS? it & CHA2DS2-VASc, H: C-4i itk
F 0.5, %F CHADS2 ¥4, H C-S it &0t
FEl A 0. 650 (0. 620~0. 670) [ T I 4 (& 13 0. 717
(0.639~0.795) [ 45 FUI A 18 1, 457 5k 0. 660;
iM% F CHA2DS2-VASc ¥4, H C-%5 i & 43 1 3
Bl 0.637 (0.607 ~ 0.674) [ % 1 # {5 ] I
0. 724 (0.645~0.803) [ 4 15 M i 1, b 7 %X
0.697, C-GLilatfE N i%E S RUAR & 5 1 I 40 ABE 5%
6] JC BH 2 5 M (T2 <<50 %00 . IR It 36k 45 ] 58 R0
B X 98 A W5 C-%8 1t i #47 & I . CHADS?
il CHA2DS2-VASc ¥4 & I J5 B 43 314 0. 66
(0. 66~0.67)F1 0. 67(0. 66~0.63)(F2), ZKik
BAPESIFEN CEilt gt eER.

K1 MAARERAERLEER
Table 1 General data
g = —
( é"?fj;j;ﬁ) BRI AHBIE R/ B/ % "E‘fg *fg T s
Lip £ (2010) pUE 2 0 1084 66414 40. 8 1.0 5 TE
Lip % (2010) [ oA At 5 7 329 — — 1.0 P TE
Lin 4% (2011) pUE 2 0 7 920 =20 45.9 4.5 1 Zerh
Olesen % (2011) [ Jat 1 AT 5 121 280 =16 46. 1 1.0 1 TE
Poli £ (2011) R REPER 5T 662 7447.7 36. 1 3.6 b TE
Van Staa %:(2011) WLEEPERE Y 79 844 73.3412.5 49.7 2.4 B R rh
Friberg % (2012) [ Jagt A A 5 90 490 — — 1.5 75 Arp
Abraham % (2013) R REPERF 5T 5981 65.9+7.2 100. 0 11.8 7 gt
Guo % (2013) [ Jast 1 AT 5% 885 75 27.1 1.9 ﬁ 7
Singer % (2013) [ Ja 4 i 5 10 927 =21 42.8 2.4 e TE
Aakre %5 (2014) AT BE PR 5T 2 720 73414 48.5 4.4 ﬁ TE

2 AEAMEN CHRITEFHEEMEHELRE
Table 2 The C- statistic distribution range and research summary
PE4y HABEFE C-gGiit 4 A Ju C-4iitid & I
CHADS2 (G Z278 1) 8 0.650~0. 717 (i %L 0. 660) 0.66(0.66~0.67)
CHADS2 (43278 1) 11 0.586~0. 722 (H i %L 0. 630) 0. 65(0.62~0.67)
CHA2DS2-VASc(3% 4278 i) 8 0.637~0. 724 (R {7 % 0. 697) 0.67(0.66~0.68)
CHA2DS2-VASc(43rZA8 i) 11 0.521~0. 850 (H i %X 0. 606) 0. 63(0.59~0.68)

2.3 CGuit Ao 2 BIAR & 53 Bt

M C-Guit A by oy AL AR &y Hr it A TR Y
11 TR 5T B0 2 o AT 2ok . NFR 2 8, Big &
CHADS? &2 CHA2DS2-VASe, H: C-Giit &K
F 0.5, % F CHADS2 ¥4, H C-%8 i 20 15
Fil A 0. 586 (0. 477~0. 695) [ F M 4 (& 15 0. 722
(0. 694~0. 748) [ T 4F FI 18 T, A7 %K 0. 6305717

Xt ¥ CHA2DS2-VASc #45, H C-%8 1] 1 43 i i il
M 0.521 (0. 481~0.562) [ I 4 {& ]F 0. 850
(0.829~0.871) [Hra&HU I A {H 1, {7 %% 0. 606,
C-Geil 1 7 22 A8 1 4y B i, & 30 2 S 5% 1)
AEAE S S M (1P =>90%0)

SRR S R TR L TR AT 43 0 A BEBE 5T )
Bifi 177 B5F ] AT 5% 28 7Y, 2R R 97 A28 05 S5 1R 1 Sl A



RICHR 4. L CHADS2 il CHA2DS2-V ASc T-45 Xof A B O B B 2 A v R I A 4 28 35000 4
ZHU Wengen, et al. Meta-analysis of CHADS2 and CHA2DS2-VASc in predicting the stroke ¢ 647 «

AT WAL M. SEREWR, BRE R T EZIEA
JT TR TR I — AR IR . Uk, FRATTRE A
5T o AP B AR BLEE 4L OF FL o A A e 57 R
PEMAR AL, & IS 415 T A7 A6 BH S 00 5 5 (1F >
90%) . PRBL, FRATT 24 3 1 5 Bl ML 50 1 A5 AU X -5
TS I, CHADS2 il CHA2DS2-VASc -4
G375 BIE 4> 3 0.65 (0,62 ~0.67) Fl 0.63
(0.59~0.68) (£ 2), ZRKEIERWEHEEIFHFH C-
Gt EIGEE R, BAEE R S, 45 R T
R i

3 iFie

BB O Rt B IR 7 . 5259
MEAEH/N & Lt m S, B K bEtn
IT 3 B0 M O &R A R A S & i =
AT IR — ROME A, DN ot AU A T 6 R T Y R S
BTV DS o N = 1 = 3 - MW s
HHT,CHADS?2 #1 CHA2DS2-VASc 343 ] LA %t 0>
M4 AT B E —EFERE. 5
CHADS2 144 1t , CHA2DS2-VASc ¥ 43 ¢ 1 51|
PR R IR 25 R [, XU 70000 ¢ {1 B8 o 25
AT o LK A 4 o LA DX 15 9 43 5 Ak, &
PR T PR A T B 3 N IE

CHA2DS2-VASc W45 # Lot AFE Y 65~74 %
FVAI IS S0 = A G 16 IH 22 2% e e L (H =R 7
J7 LA CHADS2 ¥ 43 41 5], BDIE G 4 #E
FEPUIM/ANARIGIT » s B8 1 B o /s e sl B 8 3
I7 . fE A AR DU RER YT . Y C- At AR ik Lk
RIS Ay B i, o J2 CHADS?2 if /2 CHA2DS2-
VASc, H X2 5 A & A R 247 52 41K 3] v 48 0
M, EBEIFEE C-Goit &, & BUX B Rl T4 52
B o FH AN (8 A R K 22 510 G B 43 3 R 0. 66 il
0.67., % C4tit &t 1 N 7 26 A A8 & 4 #r B,
CHADS2 #l CHA2DS2-VASc %F & i 314k & A= K,
I 1) S AU 8 v B T AN A . (E 90 ABIF 5T [ A7 A
A & S P L 440 AT ) & B 22 A BF 5 [R) S 5
WA K KA Ak, ik BE B BE ML AL R 155 B 3E 47 4 17
CHADS2 #l CHA2DS2-VASc 4 3 J5 45 3111 43 31
0. 65 Fl 0. 63, (H 2 [&F A L5 A7 7E = 57 bk
X2 B85 T B A0 AT . A3 AT LR A o AT
FEJFE IR T TR R SR AR — A ek . I,
WA Fh T 43 A A 3 252 700 AR i BL 3¢ 43 B B AT BB T A U
1.

LI CHA2DS2-VASc 34y =2 Jy B W7 &1, i i
FIE 2 M7 L AR AT A A 12 T e S M R AR R B A
CHA2DS2-VASc ¥ 4 /912 W1 i 1 P, 25 3 & B
CHA2DS2-VASc ¥4 = 2 12 Wr 8k 1 3 =
(95. 3%0) FE S PEARAR (22. 2%, — J7 T - SO P
E it CHA2DS2-VASe 40 0 8% 1 (k. 1
DA K & A 0 ] RE M L /N, B CHA2DS2-

VASc W= 2 XA R 3544 & A 1 15000 68 ) 38 4

T A B FRPUER YT s 0 — O, A8 5 M IO

SHEZHNEFEDARGEGLEZ B EDLERFEEA

ik hfadl. ik, T8 2 09 838 5 B2 32 BB 19 b Bt

JBJ7 . CHA2DS2-VASc =2 fl CHA2DS?2 43 =

2 W12 W kS Moy Al 249 AN 78%, Uk B

CHA2DS2-VASc Wil 2 i FE2 K

WIPTEEIR YT A ot KURS th 2 B 2 TR .

4h,CHADS2 #l CHA2DS2-VASc 435 15 L 16

Il fi 2l ) 26 R R R AR R A IR IR R 1. 40 %

3.24%.7.98% M1 0.54% .1.39%.6.08% , NVAF

R B LT F 1 10 e A DRI B VT 4 14 T i 2 T

. 1 CHA2DS2-VASce #4045 5 F ) Br k6 )7 1l

)| A 7 N T e = R N = B R e e s 8

EAEPLEELL T . 4 B He B8 CHADS2 fil CHA2DS2-

VASc PR A B E LT R EF (1430 vs

0. 55% ; P<C0. 05) , Z5 &KW CHADS2 PF 43Ik fi 41

(5 4y /B E 5 Sk N BB & % 2k T P BE IR T

CHADS2 P43 i% f& a4 T /IR 7 8O TR YT

H Go 4122180 23386 CHADS2 PF4M K 5 4 i % 1y

R e Rk 0. 49 %0, 1 3 ZPUEEIR )T IR fE 41 AR

HH R R R R 0. 25 %, 42 /8 7 CHADS2

VRO RS 4 B8 3 TP AT A 3 43 J8 3 AT BB A2 25 T B

YT, HA SR AESS AL . 5 CHADS2 ¥ 43 4

e, CHA2DS2-VASc 4004 0 2 1 fa |6 I £ %5 &

NGB T I EE MR R E A R F MR E

B B fe Ty, B B I A R4 (11. 6% vs

36.4% , P<C0.05) 3k T H fa Al B ks P 0T AR 97

A ELZHEEHEMNASHH (8L.0% vs

46.0% » P<0.05) , AT B 22 1) 8 3 12 2 P

J7 ., #5 2, CHA2DS2-VASc ¥4 1l DL iR 5] & iF

P“ME"NVAF &I EZ R EMA a5

TR RN R R A RV ) TR BB L A R

KT WBHIRTT 3 B UE 8 2 i fa b NREfS 2] T

sE 2 .

4 Zig
CHADS2 Fil CHA2DS2-VASc ¥4 % NVAF

BN R F 0 K A RV B A A 2SR T80 A 6.

CHA2DS2-VASc ¥4 ] LA e #f %2 AR 4L 7] BE 75 2

PLBERIT M EIEIUE" B E, S EZ N EEMA

B R = = 207 N W S s Vi R R

BT .

[1] LLOYD-JONES D, ADAMS R J, BROWN T M, et
al. Executive summary: heart disease and stroke sta-
tistics-2010 update: a report from the American Heart
Association[ J]. Circulation, 2010, 121:948— 954,

[2] HART R G, PEARCE L A, AGUILAR M 1. Meta-

analysis: antithrombotic therapy to prevent stroke in



RSO L 45, H CHADS2 Fil CHA2DS2-V ASc ¥E43 5 JF 7 JE .0 5 B 5 A v 0 I 44 4 2E 1000 40 {1

648 -

ZHU Wengen, et al. Meta-analysis of CHADS2 and CHA2DS2-VASc in predicting the stroke

[3]

[4]

[6]

L7]

[8]

[9]

[10]

[11]

[12]

patients who have nonvalvular atrial fibrillation[ J].
Ann Intern Med, 2007, 146.:857—867.

GAGE B F, WATERMAN A D, SHANNON W, et
al. Validation of clinical classification schemes for
predicting stroke: results from the National Registry
of Atrial Fibrillation[ J]. JAMA, 2001, 285:2864 —
2870.

FUSTER V., RYDEN L E, CANNOM D S, et al.
ACC/AHA/ESC 2006 Guidelines for the Management
of Patients with Atrial Fibrillation [ J]. Circulation,
2006, 114.:e257—e354.

CAMM A J, KIRCHHOF P, LIP G Y, et al. Guide-
lines for the management of atrial fibrillation: the
Task Force for the Management of Atrial Fibrillation
of the European Society of Cardiology (ESC)[J]. Eur
Heart J, 2010, 31:2369—2429.

CAMM A J, LIP G Y, DE CATERINA R, et al.
2012 focused update of the ESC Guidelines for the
management of atrial fibrillation: an update of the
2010 ESC Guidelines for the management of atrial fi-
brillation-— developed with the special contribution of
the European Heart Rhythm Association [ J]. Eu-
ropace, 2012, 14:1385—1413.

KNOBLOCH K, YOON U, VOGT P M. Preferred
reporting items for systematic reviews and meta-ana-
lyses (PRISMA) statement and publication bias[ J]. J
Craniomaxillofac Surg, 2011, 39:91—92.

MCGINN T G, GUYATT G H, WYER P C, et al.
Users guides to the medical literature; XXII: how to
use articles about clinical decision rules. Evidence-
Based Medicine Working Group[J]. JAMA, 2000,
284.79—84.

CHEN]J Y, ZHANG A D, LUHY, etal. CHADS2
versus CHA2DS2-VASc score in assessing the stroke
and thromboembolism risk stratification in patients
with atrial fibrillation: a systematic review and meta-
analysis[ ] ]. J Geriatr Cardiol, 2013, 10:258—266.
LINLY, LEECH, YUCC, et al. Risk factors and
incidence of ischemic stroke in Taiwanese with nonval-
vular atrial fibrillation-a nation wide database analysis
[J]. Atherosclerosis, 2011, 217:292—295.

VAN STAA T P, SETAKIS E, DI TANNA G L, et
al. A comparison of risk stratification schemes for
stroke in 79,884 atrial fibrillation patients in general
practice[J]. J Thromb Haemost, 2011, 9:39—48.
FRIBERG L., ROSENQVIST M. LIP G Y. Evalua-
tion of risk stratification schemes for ischaemic stroke
and bleeding in 182 678 patients with atrial fibrilla-
tion: the Swedish Atrial Fibrillation cohort study[ J].

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Eur Heart J, 2012, 33:1500—1510.
ABRAHAM ] M, LARSON J, CHUNG M K, et al.
Does CHA2DS2-VASc improve stroke risk stratifica-
tion in postmenopausal women with atrial fibrillation?
[J]. AmJ Med, 2013, 126:1141—1143.
GUO Y, APOSTOLAKIS S, BLANN A D, et al.
Validation of contemporary stroke and bleeding risk
stratification scores in non-anticoagulated Chinese pa-
tients with atrial fibrillation[ J]. Int J Cardiol, 2013,
168:904—909.
LIP G Y, NIEUWLAAT R, PISTERS R, et al. Re-
fining clinical risk stratification for predicting stroke
and thromboembolism in atrial fibrillation using a no-
vel risk factor-based approach: the euro heart survey
on atrial fibrillation[ J]. Chest, 2010, 137:263—272.
LIP G Y, FRISON L., HALPERIN J L, et al. Identi-
fying patients at high risk for stroke despite anticoag-
ulation: a comparison of contemporary stroke risk
stratification schemes in an anticoagulated atrial fibril-
lation cohort[ J]. Stroke, 2010, 41:2731—2738.
OLESEN J B, LIP G Y. HANSEN M L, et al. Vali-
dation of risk stratification schemes for predicting
stroke and thromboembolism in patients with atrial fi-
brillation: nationwide cohort study[J]. BMJ, 2011,
342.124—128.
POLI D, LIP G Y, ANTONUCCI E, et al. Stroke
risk stratification in a "real-world" elderly anticoagu-
lated atrial fibrillation population [ J]. ] Cardiovasc
Electrophysiol, 2011, 22.25—30.
SINGER D E, CHANG Y, BOROWSKY L H, et al.
A new risk scheme to predict ischemic stroke and oth-
er thromboembolism in atrial fibrillation: the ATRIA
study stroke risk score[J]. J Am Heart Assoc, 2013,
2:e250.
AAKRE C A, MCLEOD CJ, CHA S S, et al. Com-
parison of clinical risk stratification for predicting
stroke and thromboembolism in atrial fibrillation[ J].
Stroke, 2014, 45:426—431.
RUIZ-NODAR ] M, MARIN F, ROLDAN V, et al.
Should we recommend oral anticoagulation therapy in
patients with atrial fibrillation undergoing coronary
artery stenting with a high HAS-BLED bleeding risk
score? [J]. Circ Cardiovasc Interv, 2012, 5459 —
466.
GO A'S, HYLEK E M, CHANG Y, et al. Anticoag-
ulation therapy for stroke prevention in atrial fibrilla-
tion: how well do randomized trials translate into clin-
ical practice? [J]. JAMA, 2003, 290:2685—2692.
Ol A5 8 #.2014-11-24)



