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ABSTRACT
Background The Canadian Syncope Risk Score (CSRS) 
has been proposed for syncope risk stratifi cation in the 
emergency department (ED). The aim of this study is to 
perform an external multicenter validation of the CSRS 
and to compare it with clinical judgement.
Methods Using patients previously included in the 
SyMoNE database, we enrolled subjects older than 18 
years who presented reporting syncope at the ED. For 
each patient, we estimated the CSRS and recorded the 
physician judgement on the patientsí  risk of adverse 
events. We performed a 30­ day follow­ up.
Results From 1 September 2015 to 28 February 2017, 
we enrolled 345 patients; the median age was 71 years 
(IQR 51ñ8 1), 174 (50%) were men and 29% were 
hospitalised. Serious adverse events occurred in 43 
(12%) of the patients within 30 days. The area under 
the curve of the CSRS and clinical judgement was 0.75 
(95% CI 0.68 to 0.81) and 0.68 (95% CI 0.61 to 0.74), 
respectively. The risk of adverse events of patients at low 
risk according to the CSRS and clinical judgement was 
6.7% and 2%, with a sensitivity of 70% (95% CI 54% 
to 83%) and 95% (95% CI 84% to 99%), respectively.
Conclusion This study represents the fi rst validation 
analysis of CSRS outside Canada. The overall predictive 
accuracy of the CSRS is similar to the clinical judgement. 
However, patients at low risk according to clinical 
judgement had a lower incidence of adverse events as 
compared with patients at low risk according to the 
CSRS. Further studies showing that the adoption of the 
CSRS improve patientsí  outcomes is warranted before its 
widespread implementation.

INTRODUCTION
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$+-2)+$(7)%,+-H'-*@(7C/(#%#'(1+*(*1%A#(/%(&'-.%-,(
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/'-,( *'-)%C*( %C/$%,'*;<N( <<( G1'-'.%-'@( /1'( C*'( %.(
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&-'*'#/)#0( /%(K+#+2)+#(45*( .%-( *"#$%&'(A)/1( /1'(
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Key messages

What is already known on this subject
► Several risk stratific ation tools have been 

developed to stratify the risk of adverse events 
of patients with syncope in the emergency 
department (ED), but none has shown to 
perform better than clinical judgement at 
predicting short­ term serious outcomes.

► The Canadian Syncope Risk Score (CSRS) was 
recently published as a new decision rule, 
showing high sensitivity and accuracy in the 
Canadian setting.

What this study adds
► In the present multicenter validation study, 

outside the Canadian setting, the predictive 
accuracy of the CSRS is similar to the clinical 
judgement and the latter allows discharging 
from the ED fewer patients who will have 
adverse events at follow­ up.

► Further studies showing that the adoption 
of the CSRS improve patientsí  outcomes is 
warranted before widespread implementation 
of the CSRS in clinical practice.
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K+#+2+("'/@( +#2( )/( )*(#%/(H#%A#( ).( )/*(1)01(2)+0#%*/)$( ")'92( )*(
7'//'-(/1+#($9)#)$+9(MC20','#/;
G1'(+),(%.(/1)*(*/C2"()*(/%(&'-.%-,(+#('D/'-#+9(8+9)2+/)%#(%.(

/1'(K!E!(/%(&-'2)$/(*'-)%C*(%C/$%,'*()#(&+/)'#/*(A)/1(*"#$%&'(
+#2(/%($%,&+-'()/(A)/1($9)#)$+9(MC20','#/;

METHODS
Population
P'(&'-.%-,'2(+#('D/'-#+9(8+9)2+/)%#(%.(/1'(K!E!(%#(/1'(&%&C:
9+/)%#('#-%99'2()#(/1'(!"R%?4(3!"#$%&'(R%#)/%-)#0(+#2(?+/-):
C-'/)$(&'&/)2'*()#(/1'(456(*/C2";(S-)'.9"@(/1'(!"R%?4(*/C2"(A+*(
+(&-%*&'$/)8'(,C9/)$'#/-'()#8'*/)0+/)%#($%#2C$/'2()#(*)D(1%*&):
/+9*( 3.%C-( /'+$1)#0( 1%*&)/+9*( +#2( /A%( $%,,C#)/"( 1%*&)/+9*6( )#(
#%-/1'-#( B/+9"@(2'*)0#'2( /%(+**'**( /1'( -%9'*(%.(7-+)#(#+/-)C-'/)$(
&'&/)2'*(+#2(4KL(,%#)/%-)#0()#(/1'(45(,+#+0','#/(%.(&+/)'#/*(
A)/1(*"#$%&';<T

P'()#$9C2'2(*C7M'$/*(%92'-(/1+#(<U("'+-*(%.(+0'(A1%(&-'*'#/'2(
-'&%-/)#0(*"#$%&'(+/(/1'(45*(%.(/1'(&+-/)$)&+/)#0(1%*&)/+9*(.-%,(
<( !'&/',7'-( ON<I( /%( OU( V'7-C+-"( ON<T;( 4D$9C*)%#( $-)/'-)+(
A'-'( 3<6( 9%**( %.( $%#*$)%C*#'**( 3WXK6( .%99%A)#0( 1'+2( /-+C,+@(
3O6(#%#*&%#/+#'%C*(-'$%8'-"(%.($%#*$)%C*#'**@( 3>6('&)*%2'*(%.(
.+99)#0@( 2)YY)#'**( %-( 9)01/1'+2'2#'**( A)/1%C/( WXK@( 3F6( WXK(
+**%$)+/'2(A)/1(+9$%1%9(%-(2-C0(+7C*'@(3I6(&-'0#+#$"(%-(7-'+*/:
.''2)#0( */+/C*@( 3Q6( )#+7)9)/"( /%( &-%8)2'( )#.%-,'2( $%#*'#/( /%(
*/C2"(&+-/)$)&+/)%#(%-(/%($%,&9'/'(.%99%A:C&@(3T6(*"#$%&'(+*(+#(
C#2'-9")#0(*",&/%,(%.(+#(+$C/'($%#2)/)%#(2)+0#%*'2()#(/1'(45(
%-( -'ZC)-)#0( /1'-+&'C/)$( )#/'-8'#/)%#( )--'*&'$/)8'( %.( *"#$%&'(
3)'@( +$C/'( ,"%$+-2)+9( )#.+-$/)%#@( &C9,%#+-"( ',7%9)*,@( +%-/)$(
2)**'$/)%#@( $'-'7-+9( 1+',%--1+0'@( $+-%/)2( *)#C*( *"#2-%,'( %-(
+--1"/1,)+(2)+0#%*'2(7'.%-'(4KL(,%#)/%-)#0( )#( /1'(456@( 3U6(
#%#*"#$%&+9(WXK( 3)'@(1)*/%-"(%.( '&)9'&*"6@( 3J6(&%%-(&-%0#%*)*(
)#(/1'(#'D/(>N(2+"*(.%-(+(&-':'D)*/)#0($%#2)/)%#(7'*)2'*(*"#$%&'(
3'0@(#'%&9+*,*6;
G1)*( */C2"( $%,&9)'2( A)/1( /1'( 5'$9+-+/)%#( %.( ['9*)#H)( +#2(

-'$')8'2( +&&-%8+9( .-%,( /1'( 4/1)$*( K%,,)//''( %.( /1'( $%%-2):
#+/)#0($'#/-'(3X*&'2+9'(!+$$%@(R)9+#%@(B/+9"@(+&&-%8+9(#C,7'-(
QNU\ON<I6;( ]99( &+-/)$)&+#/*( &-%8)2'2( A-)//'#( $%#*'#/@( %-+9(
$%#*'#/(/%(/'9'&1%#'()#/'-8)'A*@(+*(+&&9)$+79';

Outcomes
P'(&-%*&'$/)8'9"(.%99%A'2(&+/)'#/*(7"(/'9'&1%#'(+/(>N(2+"*(/%(
+**'**(/1'(%$$C--'#$'(%.(+#"(%.(/1'(.%99%A)#0(+28'-*'('8'#/*^(3<6(
+99:$+C*'(+#2(*"#$%&':-'9+/'2(2'+/1@(3O6(8'#/-)$C9+-(.)7-)99+/)%#@(
3>6( *C*/+)#'2(+#2(*",&/%,+/)$(#%#*C*/+)#'2(8'#/-)$C9+-( /+$1":
$+-2)+@( 3F6( *)#C*(+--'*/(A)/1($+-2)+$(&+C*'(_>( *@( 3I6( *)$H( *)#C*(
*"#2-%,'( A)/1( +9/'-#+/)#0( 7-+2"$+-2)+( +#2( /+$1"$+-2)+@( 3Q6(
*'$%#2:2'0-''(/"&'(O(%-(/1)-2:2'0-''(+/-)%8'#/-)$C9+-(79%$H@(3T6(
&'-,+#'#/(&+$',+H'-(3`R6(%-(),&9+#/+79'($+-2)%8'-/'-(2'.)7-)9:
9+/%-(3BK56(,+9.C#$/)%#(A)/1($+-2)+$(&+C*'*@(3U6(+%-/)$(*/'#%*)*(
with valve area ≤1 cmO@(3J6(1"&'-/-%&1)$($+-2)%,"%&+/1"(A)/1(
%C/.9%A(/-+$/(%7*/-C$/)%#@(3<N6(9'./(+/-)+9(,"D%,+(%-(/1-%,7C*(
A)/1(%C/.9%A(/-+$/(%7*/-C$/)%#@(3<<6(,"%$+-2)+9()#.+-$/)%#@(3<O6(
&C9,%#+-"(',7%9)*,@(3<>6(+%-/)$(2)**'$/)%#@(3<F6(%$$C9/(1+',:
%--1+0'(%-(+#+',)+( -'ZC)-)#0( /-+#*.C*)%#@( 3<I6( *"#$%&'(%-( .+99(
-'*C9/)#0( )#( ,+M%-( /-+C,+/)$( )#MC-"( 3-'ZC)-)#0( +2,)**)%#( %-(
&-%$'2C-+9\*C-0)$+9()#/'-8'#/)%#6@(3<Q6(`R(%-(BK5(),&9+#/+/)%#@(
3<T6( $+-2)%&C9,%#+-"( -'*C*$)/+/)%#@( 3<U6( *"#$%&'( -'$C--'#$'(
A)/1(1%*&)/+9(+2,)**)%#@(3<J6($'-'7-%8+*$C9+-('8'#/*;(G1'*'(*'/*(
%.($-)/'-)+(A'-'()2'#/).)'2(7"(+#()#/'-#+/)%#+9(&+#'9(%.(*"#$%&'(
-'*'+-$1'-*( +#2( 'D&'-/*<>(<U( +#2( +-'(7')#0( +2%&/'2( )#( )#/'-#+:
/)%#+9( &-%*&'$/)8'( */C2)'*( %#( *"#$%&'( -)*H( */-+/).)$+/)%#( )#( /1'(
45@()#$9C2)#0(/1'(2'-)8+/)%#(%.(/1'(K!E!;<F(G1'-'.%-'@(+9/1%C01(

/1)*(*/C2"(1+*(+(-'/-%*&'$/)8'(2'*)0#@(+99(/1'(2+/+(/%($+9$C9+/'(/1'(
K!E!(+#2(%#( /1'(%$$C--'#$'(%.( +28'-*'( '8'#/*(A'-'( +8+)9+79'(
+#2($%99'$/'2(&-%*&'$/)8'9"()#(/1'(!"R%?'(2+/+7+*';

Patient and public involvement
XC/$%,'(,'+*C-'*(A'-'()#.%-,'2(7"(&-'8)%C*($%#*'#*C*(&+&'-*(
/1+/( )#8%98'2(&+/)'#/( -'&-'*'#/+/)8'*( +#2('8+9C+/)%#(%.(&+/)'#/(
'D&'-)'#$';<U(<J(`+/)'#/*(A'-'(#%/()#8%98'2()#(/1'(2'8'9%&,'#/(
%.( /1'( -'*'+-$1( ZC'*/)%#@( -'$-C)/,'#/( /%( +#2( $%#2C$/( %.( /1'(
*/C2";(P'( 1+8'( #%( &9+#*( /%( 2)**',)#+/'( /1'( .)#2)#0*( /%( */C2"(
&+-/)$)&+#/*;

Canadian syncope risk score
G1'(K!E!()#$9C2'*(#)#'(&-'2)$/%-*(.-%,($9)#)$+9('8+9C+/)%#(3<6(
&-'2)*&%*)/)%#(/%(8+*%8+0+9(*"#$%&'@(3O6(1)*/%-"(%.(1'+-/(2)*'+*'@(
3>6(+#"(*"*/%9)$(&-'**C-'(-'+2)#0()#(/1'(45(3aJN(%-(_<UN(,,(
[06( )#8'*/)0+/)%#*@( 3F6( /-%&%#)#( 9'8'9( _JJ/1( &'-$'#/)9'( .%-(
#%-,+9(&%&C9+/)%#(4KL@(3I6(+7#%-,+9(bE!(+D)*@(3Q6(&-%9%#0'2(
bE!()#/'-8+9@(3T6(&-%9%#0'2($%--'$/'2(bG()#/'-8+9(+#2(45(2)+0:
#%*)*@( 3U6( 8+*%8+0+9( %-( 3J6( $+-2)+$( *"#$%&';( 4+$1( &-'2)$/%-( )*(
a binary variable with a score that ranges from −2 to +2 and 
/1'(*$%-'()*($+9$C9+/'2(+*(/1'(*C,(%.(/1'(&%)#/*(+**)0#'2(/%('+$1(
&-'2)$/%-( 3%#9)#'( *C&&9','#/+9( +&&'#2)D( /+79'( <6;( G1'( *$%-'(
ranges from −3 to 11, with a risk of a serious adverse event 
within 30 days ranging from 0.4% for a score of −3% to 83.6% 
.%-(+(*$%-'(%.(<<;(G1'(+C/1%-*(*C00'*/(/%($%#*)2'-(&+/)'#/*(/%(7'(
+/(8'-"(9%A(-)*H(3'*/),+/'2(-)*H(%.(>N:2+"(+28'-*'('8'#/*(a<c6(
if the score is −3 or −2; at low risk, if the score is −1 or 0; at 
medium risk, if the score is 1, 2 or 3; at high risk, if the score is 
4 or 5; at very high risk if the score is >6.

Score calculation
V%-('+$1('#-%99'2(&+/)'#/@(A'(+**'**'2(%-('D/-+&%9+/'2(/1'(&-'2)$:
/%-*(%.(/1'(K!E!;(]*(/1'(45(&1"*)$)+#*(,+#+0'2(&+/)'#/*(-'0+-2:
9'**(%.(/1')-(&+-/)$)&+/)%#()#(/1'(*/C2"@(.%-(&+/)'#/*(A1%(2)2(#%/(
1+8'(/-%&%#)#(,'+*C-'2(2C-)#0(/1'(45('8+9C+/)%#@(A'(+**C,'2(
/1+/(+99(,)**)#0(8+9C'*(A'-'(A)/1)#(/1'(#%-,+9(-+#0'@(+*(2%#'(7"(
/1'( +C/1%-*( )#( /1'( *$%-'(2'-)8+/)%#( +#2( 8+9)2+/)%#( */C2)'*;<F(<Q

R%-'%8'-@( )#( /1'(!"R%?'(2+/+7+*'@(A'(1+2( -'$%-2'2( /1'(45(
&1"*)$)+#(MC20','#/(%#(/1'(&+/)'#/*d(-)*H(%.(*1%-/:/'-,(+28'-*'(
'8'#/*@($9+**).)'2(+*(9%A@(1)01(+#2()#/'-,'2)+/'(3)'@(#')/1'-(1)01(
#%-( 9%A6(+$$%-2)#0( /%( /1')-( $9)#)$+9(0'*/+9/;(!)#$'( /1'(+),(%.(+(
-)*H(&-'2)$/)%#(/%%9()*(/%(*/-+/)."(/1'(-)*H(%.(&+/)'#/*(7'.%-'(/1'(
diagnosis is established, we assigned −2 points (final diagnosis 
%.( 8+*%8+0+9( *"#$%&'6( +#2(O(&%)#/*( 3.)#+9( 2)+0#%*)*( %.( $+-2)+$(
*"#$%&'6( ).( /1'( 45( &1"*)$)+#( $+/'0%-)*'2( /1'( &+/)'#/*d( -)*H( %.(
+28'-*'( '8'#/*( +*( 9%A( +#2( 1)01@( -'*&'$/)8'9";( P'( +**)0#'2( N(
&%)#/*(/%(&+/)'#/*(2'','2(+/()#/'-,'2)+/'2(-)*H;
P'(+9*%(&'-.%-,'2(+( *'#*)/)8)/"( +#+9"*)*(2'.)#)#0(+*( e$9)#)$+9(

MC20','#/d( /1'( ','-0'#$"( $9)#)$)+#d*( 2'$)*)%#( /%( ')/1'-( +2,)/(
&+/)'#/*(/%(/1'(1%*&)/+9(31)01(-)*H6(%-(2)*$1+-0'(/1',(.-%,(/1'(45(
39%A(-)*H6@()#(+(*),)9+-(.+*1)%#(/%(A1+/(A'(2)2()#(+(&-'8)%C*(*/C2"(
%#(/1'($%,&+-)*%#(7'/A''#(-)*H(*/-+/).)$+/)%#(/%%9*(+#2($9)#)$+9(
MC20','#/;<N We assigned +2 points (final diagnosis of cardiac 
*"#$%&'6(/%(&+/)'#/*(+2,)//'2(/%(/1'(1%*&)/+9(+#2(=O(&%)#/*(3.)#+9(
2)+0#%*)*(%.(8+*%8+0+9(*"#$%&'6(/%(&+/)'#/*(2)*$1+-0'2(.-%,(/1'(
45;
P'($9+**).)'2(&+/)'#/*(A1%(9'./(/1'(45(+0+)#*/(,'2)$+9(+28)$'(

/%(7'(+/(1)01(-)*H(%.(+28'-*'('8'#/*;
P'(+**'**'2(/1'(&-'*'#$'(%.(+99(/1'(%/1'-(&-'2)$/%-*(+*(2%#'(

)#( /1'( K!E!( 2'-)8+/)%#( */C2";( B#2''2@( +99( /1'( 8+-)+79'*( /1+/(
+99%A( $+9$C9+/)#0( /1'( K!E!( A'-'( $%99'$/'2( &-%*&'$/)8'9"( )#(
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/1'(!"R%?'(2+/+7+*'@( +*( /1'"(1+2(7''#(&-'8)%C*9"(2'.)#'2( )#(
$%#*'#*C*(*/+/','#/*;<>(<U

Statistical analysis
P'( 'D&-'**'2( $%#/)#C%C*( 8+-)+79'*( +*( ,'2)+#( +#2( BbE( +#2(
$+/'0%-)$+9(8+-)+79'*(+*(.-'ZC'#$)'*(+#2(&'-$'#/+0';(P'(+**'**'2(
/1'(&-%0#%*/)$(+$$C-+$"(%.(/1'(K!E!(+#2($9)#)$+9(MC20','#/(7"(
$+9$C9+/)#0( /1'(+-'+(C#2'-( /1'(-'$')8'-(%&'-+/)#0($1+-+$/'-)*/)$(
$C-8'( 3]fK6@( *'#*)/)8)/"@( *&'$).)$)/"@( &%*)/)8'( &-'2)$/)8'( 8+9C'(
3``g6( +#2( #'0+/)8'( &-'2)$/)8'( 8+9C'( 3?`g6(A)/1( JIc(KB;( V%-(
'+$1( -)*H( $+/'0%-"@(A'( +9*%( +**'**'2( /1'( -)*H(%.( +28'-*'( '8'#/*(
+#2(/1')-(JIc(KB;(P'($%#*)2'-'2(+(&(8+9C'(aN;NI@(/A%:/+)9'2@(
+*(*/+/)*/)$+99"(*)0#).)$+#/;(P'(&'-.%-,'2(/1'(+#+9"*'*(C*)#0(/1'(
SAS statistical software (release V.9.4; SAS Institute, Cary North 
K+-%9)#+@(f!]6;

RESULTS
5C-)#0(/1'(*/C2"(&'-)%2@(A'(*$-''#'2(F<F(&+/)'#/*(.%-()#$9C*)%#;(
]./'-( 'D$9C2)#0(QJ(&+/)'#/*( 2C'( /%( 9+$H(%.( .%99%A:C&(2+/+( 3F>(
&+/)'#/*6( %-( 7'$+C*'( /1'( +'/)%9%0)$+9( 2)+0#%*)*( %.( *"#$%&'(A+*(
)2'#/).)'2()#(/1'(45(3OQ(&+/)'#/*6@(A'('#-%99'2(>FI(&+/)'#/*;(G1'(
,'2)+#(+0'(%.(/1'(*/C2"(&%&C9+/)%#(A+*(T<("'+-*(3BbE(I<=U<6(
+#2(<TF(3INc6(A'-'(,'#;(](/%/+9(%.(<NO(&+/)'#/*(3OJc6(A'-'(
1%*&)/+9)*'2;(G+79' <(*1%A*(/1'(*+,&9'($1+-+$/'-)*/)$*;(G-%&%#)#(
A+*(,'+*C-'2()#(<TU(&+/)'#/*(+#2()/(A+*(&%*)/)8'()#(>J;(G1'($1+-:
+$/'-)*/)$*(%.(/1'(F>(&+/)'#/*(9%*/(/%(.%99%A:C&(+-'($%,&+-+79'(/%(
/1'()#$9C2'2(%#'*(3%#9)#'(*C&&9','#/+9(+&&'#2)D(/+79'(O6;
]/( /1'( >N:2+"( .%99%A:C&@( F>( &+/)'#/*( 3<Oc6( 'D&'-)'#$'2( +/(

9'+*/(%#'(+28'-*'('8'#/(+#2(I(&+/)'#/*(2)'2;(X#9)#'(*C&&9','#/+9(
+&&'#2)D(/+79'(>(2'*$-)7'*(/1'(&-'8+9'#$'(%.(/1'(K!E!(&-'2)$:
/%-*( )#(&+/)'#/*(A)/1( +#2(A)/1%C/( '8'#/*( +/( .%99%A:C&;(],%#0(
&+/)'#/*( A)/1( +28'-*'( '8'#/*@( /1'( &-'8+9'#$'( %.( 1'+-/( 2)*'+*'@(
1)01(%-( 9%A(79%%2(&-'**C-'@('9'8+/'2(/-%&%#)#@(+7#%-,+9(bE!(
+D)*@(&-%9%#0'2(bG()#/'-8+9(+#2(45(2)+0#%*)*(%.($+-2)+$(*"#$%&'(
A'-'( *)0#).)$+#/9"(1)01'-( /1+#(+,%#0(&+/)'#/*(A)/1%C/(+28'-*'(
'8'#/*;
G1'(]fK(%.( /1'(K!E!(+#2($9)#)$+9( MC20','#/( )#( )2'#/).")#0(

*'-)%C*(+28'-*'('8'#/*(A+*(N;TI(3JIc(KB(N;QU(/%(N;U<6(3.)0C-' <6(
+#2(N;QU(3JIc(KB(N;Q<(/%(N;TF6@(-'*&'$/)8'9";
G+79' O( -'&%-/*( /1'( -)*H(%.( +28'-*'( '8'#/*(%.(&+/)'#/*( )#( /1'(

2)..'-'#/( -)*H( $+/'0%-)'*( +$$%-2)#0( /%( /1'( K!E!;( ?%#'( %.( /1'(
U>(&+/)'#/*()#(/1'(8'-"(9%A(K!E!(-)*H($+/'0%-"(+#2(Q;Tc(3JIc(
KB(>;Qc(/%(<<c6(%.(/1'(<JQ(&+/)'#/*()#(/1'(8'-"(9%A(+#2(9%A(
risk category (ie, CSRS ≤0 as suggested as a cut-off to discharge 
&+/)'#/*(.-%,(/1'(45(7"(/1'(K!E!(+C/1%-*6(1+2(>N:2+"(*'-)%C*(
%C/$%,'*;( G1'( -)*H( %.( +28'-*'( '8'#/*( )#( &+/)'#/*( +/( 9%A( -)*H(
+$$%-2)#0(/%($9)#)$+9(MC20','#/(A+*(Oc(3JIc(KB(N;>c(/%(Tc6;
G1'(&-%&%-/)%#(%.(+28'-*'('8'#/*()#(&+/)'#/*(+/()#/'-,'2)+/'(

+#2(1)01(-)*H(A+*(<Fc(+#2(O>c@(-'*&'$/)8'9"(3/+79' >6;
G+79' F(-'&%-/*(/1'(*'#*)/)8)/"@(*&'$).)$)/"@(``g(+#2(?`g(A)/1(

JIc(KB(%.( /1'(K!E!( +#2( $9)#)$+9( MC20','#/( +$$%-2)#0( /%( /1'(
2)..'-'#/(-)*H($+/'0%-)'*;
G1'( ]fK( %.( $9)#)$+9( MC20','#/( )#( /1'( *'#*)/)8)/"( +#+9"*)*(

&'-.%-,'2(+**)0#)#0(O(&%)#/*(/%(/1'(','-0'#$"($9)#)$)+#d*(2'$):
sion to admit the patients to the hospital and −2 points to the 
2'$)*)%#(/%(2)*$1+-0'(/1',(.-%,(/1'(45(A+*(N;TF(3JIc(KB(N;QT(
/%( N;U<6;( G1'( *'#*)/)8)/"@( *&'$).)$)/"@( ``g( +#2(?`g(A'-'( TOc(
3JIc(KB(IQc(/%(UFc6@(TQc(3JIc(KB(T<c(/%(U<c6@(>Nc(3JIc(
KB(OOc(/%(FNc6(+#2(JIc(3JIc(KB(J<c(/%(JTc6@(-'*&'$/)8'9";

DISCUSSION
B#(/1)*(*/C2"@(A'(&'-.%-,'2(+#('D/'-#+9(8+9)2+/)%#(%.(/1'(K!E!(
+#2(A'($%,&+-'2()/(/%($9)#)$+9(MC20','#/()#(&-'2)$/)#0(>N:2+"(

+28'-*'('8'#/*()#(45(&+/)'#/*(A)/1(*"#$%&';(G1'(-'*C9/*(*1%A'2(
/1+/( /1'(+$$C-+$"(%.( /1'(K!E!()*(*),)9+-( /%($9)#)$+9( MC20','#/;(
R%-'%8'-@( /1'( +**'**,'#/( %.( K!E!( 2)+0#%*/)$( +$$C-+$"( +/(
2)..'-'#/(-)*H($C/:%..*(*1%A*(/1+/(/1'(*'#*)/)8)/"()*(1)01()#(/1'(8'-"(
9%A(-)*H@(7C/()/( )*(.+)-( )#(/1'(9%A:-)*H($+/'0%-";(B#2''2@($%#*)2:
ering at low-risk patients with a CSRS≤0, which, as suggested by 
G1)-C0+#+*+,7+#2+,%%-/1"( !"# $%@<F( <Q(A%C92( )2'#/)."( &+/)'#/*(
A1%( $%C92( 7'( 2)*$1+-0'2( .-%,( /1'( 45@( /1'( *'#*)/)8)/"( %.( /1'(
*$%-'( )*( %#9"( TNc@(A)/1( C&( /%( Q;Tc( %.( &+/)'#/*( 'D&'-)'#$)#0(
+28'-*'( '8'#/*;(P'( 2%( 7'9)'8'( /1+/( *C$1( +( -+/'( )*( /%%( 1)01( /%(
*+.'9"(2)*$1+-0'(&+/)'#/*(.-%,(/1'(45;(X#(/1'($%#/-+-"@(+28'-*'(
'8'#/*(%$$C--'2( )#(%#9"(Oc(%.(&+/)'#/*(2'','2(+/( 9%A(-)*H(7"(
/1'(45(&1"*)$)+#;(XC-(2+/+(*1%A(/1+/(/1'()#$)2'#$'(%.(+28'-*'(
'8'#/*()*(*),)9+-().(A'($%,&+-'(&+/)'#/*(+/(9%A(-)*H(+$$%-2)#0(/%(
/1'($9)#)$+9( MC20','#/(A)/1(&+/)'#/*(+/(8'-"(9%A(-)*H(+$$%-2)#0(
to the CSRS. However, in patients with CSRS ≤0 (cut-off used 
/%( 2)*$1+-0'( &+/)'#/*( .-%,( /1'( 45@( +*( *C00'*/'2( 7"( /1'( -C9'(

Table 1 Patientsí  characteristics
Characteristic n (%) or median (IQR)

Patients enrolled 345
Patient characteristics

Sex (male) 174 (50%)
Age (years) 71 (51ñ8 1)
Admitted to hospital 102 (29%)

Syncopal episode characteristics
During exertion 5 (1.4%)
In supine position 8 (2.3%)
In seated position 102 (29%)
In orthostatic position 203 (59%)
While standing from a seated position 35 (10.1%)
Without prodrome 169 (50%)

Associated with:
Chest pain 22 (6.4%)
Shortness of breath 18 (5.2%)
Palpitations 16 (4.6%)

Past medical history
Syncope in the previous year 92 (26.7%)
Congestive heart failure 7 (2.0%)
Ischaemic cardiomyopathy 50 (14%)
Structural heart disease 22 (6.4%)
Arrhythmia 33 (9.6%)
Previous PM implantation 10 (2.9%)
Previous ICD implantation 2 (0.6%)

Abnormal ECG find ings
Bradycardia <50 bpm 12 (3.5 %)
First­ degree AV block 34 (9.8%)
Right bundle branch block 36 (10.4%)
Left bundle branch block 11 (3.2%)
Left anterior fascicular block 26 (7.5%)
Previous myocardial infarction 22 (6.4%)
Left ventricular hypertrophy 5 (1.4%)
Ventricular ectopic beats 13 (3.8%)
Supraventricular ectopic beats 14 (4%)
Atrial fib rillation 20 (5.8%)
Sinus bradycardia <60 bpm 38 (11%)
Sinus tachycardia >100 bpm 21 (6.1%)
Prolonged QT interval (>480 ms) 7 (2%)

AV, atrioventricular; bpm, beats per minute; ICD, implantable cardioverter 
defib rillator; N, number; PM, pacemaker.
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2'-)8+/)%#(+C/1%-*6@(A'(%7*'-8'2(+(1)01'-()#$)2'#$'(%.(+28'-*'(
'8'#/*(A1'#($%,&+-'2(A)/1(&+/)'#/*(+/(e9%A(-)*Hd(+$$%-2)#0(/%(
$9)#)$+9(MC20','#/;
G1'(+C/1%-*(%.( /1'(K!E!(2'-)8'2( /1'( *$%-'(A)/1( /1'(+),(%.(

%8'-$%,)#0( /1'( 9),)/+/)%#*( %.( /1'( &-'8)%C*( -)*H:*/-+/).)$+/)%#(
/%%9*;<N( ON( O<( G1)-C0+#+*+,7+#2+,%%-/1"( !"# $%( '#-%99'2( FN>N(
&+/)'#/*;<F( B#( /1)*( */C2"@( *'-)%C*( +28'-*'( '8'#/*(A'-'( .%C#2( )#(
>;Qc( %.( &+/)'#/*@( +#2( J;Ic(A'-'( 1%*&)/+9)*'2;( G1'( )#$)2'#$'(
of adverse events was less than 2% for a score of ≤0, consid:
'-'2(+*(+(9%A:-)*H($C/:%..;(!'#*)/)8)/"(+#2(*&'$).)$)/"(A'-'(JJ;Oc(
and 25.4%, respectively, with a cut-off ≥ −2, and 97.7% and 
45.1% with a cut-off ≥ −1. In a recently published validation 
$%#2C$/'2(+/(#)#'(45*(+$-%**(K+#+2+@(/1'(K!E!(*1%A'2(+(8'-"(
0%%2( &-'2)$/)8'( +$$C-+$"@( A)/1( +#( ]fK( %.( N;J<;<Q( K%,&+-'2(
A)/1(%/1'-(-)*H:*/-+/).)$+/)%#(/%%9*@(/1'(K!E!(1+*(*'8'-+9(+28+#:
/+0'*;(V)-*/@(/1'(+C/1%-*(2'-)8'2()/(.-%,(%#'(%.(/1'(9+-0'*/(2+/+*'/*(
$C--'#/9"(+8+)9+79';(!'$%#2@(/1'($1%)$'(/%(&-%8)2'(/1'(&-%7+7)9)/"(
%.(+28'-*'('8'#/*(7+*'2(%#(/1'(*$%-'@()#*/'+2(%.('*/+79)*1)#0(+#(
+-7)/-+-"( $C/:%..@( $%C92( )#$-'+*'( )/*( $9)#)$+9( C/)9)/";( B#2''2@( +(
$%#/)#C%C*( -)*H( '*/),+/'( +99%A*(0-'+/'-( .9'D)7)9)/"@( +*( /1'( $9)#):
$)+#($%C92(C*'(/1'(*$%-'(A)/1(2)..'-'#/($C/:%..*(+$$%-2)#0(/%(/1'(
-)*H(1'\*1'()*(A)99)#0(/%(/%9'-+/'(.%-(/1'(*)#09'(&+/)'#/;(VC-/1'-:
,%-'@(/1'(K!E!('D&9%-'*(/1'(-)*H(%.(*'-)%C*(+28'-*'('8'#/*(%8'-(
>N(2+"*@(2)..'-'#/9"( .-%,(%/1'-(-)*H:*/-+/).)$+/)%#(/%%9*;(G1)*( )*(
&)8%/+9( /%( ),&-%8'( /1'($9)#)$+9( -'9'8+#$'(%.( /1'( *$%-'@(7'$+C*'(

+7%C/(<Nc(%.(&+/)'#/*(1+8'(+28'-*'('8'#/*()#(/1'(.)-*/(T=>N(2+"*(
+./'-( /1'(%$$C--'#$'(%.( *"#$%&';<J(OO(O>(X#( /1'(%/1'-( *)2'@( /1'(
+&&9)$+/)%#(%.( /1'(K!E!(,)01/(1+8'( *%,'( 9),)/+/)%#*;( B#2''2@(
+./'-('D$9C2)#0(+#(+$C/'(+#2(&%/'#/)+99"(9).':/1-'+/'#)#0($%#2):
/)%#@( *C$1( +*( +%-/)$( 2)**'$/)%#@( &C9,%#+-"( ',7%9)*,(%-( %$$C9/(
79''2)#0@( /1'( 45( &1"*)$)+#( *1%C92( +**'**( /1'( -)*H( %.( +28'-*'(
'8'#/*;<O(G1)*(1+&&'#*(+./'-( /1'(&+/)'#/d*( .)-*/(+**'**,'#/(A)/1(
1)*/%-"@( &1"*)$+9( 'D+,)#+/)%#@( 79%%2( /'*/*@( ),+0)#0( +#2( 4KL@(
7C/(7'.%-'(/1'(4KL(,%#)/%-)#0(%-(+(&-'*C,&/)8'(2)+0#%*)*(+#2(
2)*&%*)/)%#( )*( ,+2';( B#( /1'( K!E!( 2'-)8+/)%#( */C2"@( +9/1%C01(
/1'(+C/1%-*('D$9C2'2(&+/)'#/*(A1%(1+2(+(*'-)%C*(+28'-*'('8'#/(
)2'#/).)'2(2C-)#0( /1'( )#2'D(45(8)*)/@( )/( )*( C#$9'+-(A1'/1'-( /1'(
2'/'$/)%#(%.(+#(+--1"/1,)+(+/(4KL(,%#)/%-)#0(A+*($%#*)2'-'2(
+#(+28'-*'('8'#/(%-(-+/1'-(&+-/(%.(/1'(.)#+9(2)+0#%*)*;(B#(+22)/)%#@(
%#'(%.(/1'()/',*(%.(/1'(*$%-'()*(-'9+/'2(/%(/1'($9)#)$+9(2)+0#%*)*(
%.( *"#$%&'( 3$+-2)+$(%-(8+*%8+0+9( *"#$%&'6@(+#2( /1)*(,+H'*( /1'(
+&&9)$+/)%#( +#2( -'&-%2C$)7)9)/"( %.( /1'( K!E!( 2)..)$C9/( A1'#( )/(
A%C92(7'(,%-'(#''2'2^(7'.%-'(/1'($9)#)$+9(&)$/C-'()*('#%C01(/%(
.%-,C9+/'(+(2)+0#%*)*;
]99(/1'(+7%8'($%#*)2'-+/)%#*(,)01/('D&9+)#(A1"()#(%C-(*/C2"(

/1'(K!E!(&'-.%-,'2(A%-*'(/1+#()#(/1'(K+#+2)+#($%1%-/*;(]9*%@(
)/(,C*/( 7'( &%)#/'2( %C/( /1+/( /1'( *$%-'(A+*( 2'-)8'2( )#(K+#+2+@(
A1'-'(1%*&)/+9)*+/)%#(-+/'*(+./'-( *"#$%&'(+-'( /1'( 9%A'*/( )#( /1'(
A'*/'-#(A%-92;<I(G1)*($%C92(7'(2C'(/%(*'8'-+9(.+$/%-*@()#$9C2)#0(
+$$'**( /%( /1'(45(%.(&+/)'#/*(A)/1( 9%A:-)*H(*"#$%&';( B#2''2@( )#(
/1'(2'-)8+/)%#(*/C2"@(1%*&)/+9(+2,)**)%#(%$$C--'2()#(%#9"(J;Ic(
%.(&+/)'#/*(+#2(>N:2+"(+28'-*'('8'#/*( )#(>;Qc;( B#($%#/-+*/@( )#(
%C-( */C2"@( 7%/1( /1'( +28'-*'( '8'#/( -+/'( +#2( /1'( &'-$'#/+0'( %.(
&+/)'#/*(+2,)//'2(A'-'(1)01'-( 3<O;Ic(+#2(OJc@( -'*&'$/)8'9"6;(
G1'( /A%( $%1%-/*( 2)..'-'2( +9*%( .%-( /1'( 7+*'9)#'( $1+-+$/'-)*/)$*;(
XC-(&%&C9+/)%#(/C-#'2(%C/(/%(7'(%92'-(+#2(A)/1(+(1)01'-(&-'8:
+9'#$'(%.($%,%-7)2)/)'*;(G1)*(1)019)01/*(/1'(),&%-/+#$'(%.($+-':
.C99"('8+9C+/'(/1'(7-%+2(+#2(0'#'-+9)*'2(+&&9)$+7)9)/"(%.(/1'(*$%-'(
)#(2)..'-'#/($9)#)$+9(*'//)#0*;
G1'( $C--'#/( +#+9"*)*( $%#.)-,*( /1'( -'*C9/*( %.( +( -'$'#/9"(

&C79)*1'2( ,C9/)$'#/-'( */C2"( /1+/( +**'**'2( 2)..'-'#/( &-'2)$/)%#(
/%%9*( )#( *"#$%&'( +#2( *1%A'2( /1+/(#%#'(%.( /1'( *$%-'*(7-)#0*( +(
-'9'8+#/(),&-%8','#/(/%(/1'('+-9"(MC20','#/(%.(/1'($9)#)$)+#;OF

!C$1( -'*C9/*( A+--+#/( $+C/)%#( )#( /1'( +&&9)$+/)%#( %.( /1'( K!E!;(
B#2''2@( /%(7'(+79'( /%( ),&-%8'( /1'( $C--'#/(&-+$/)$'@( '8'-"( /%%9(
*1%C92(&-%8'(/%(1+8'(+(7'//'-(+$$C-+$"(/1+#($9)#)$+9(MC20','#/(
+#2( /%( ),&-%8'( &+/)'#/*d( %C/$%,'*( A1'#( $%,&+-'2( A)/1( /1'(
*/+#2+-2('8+9C+/)%#()#(+(-+#2%,)*'2($%#/-%99'2(/-)+9;OI

LIMITATIONS
P'( *1%C92( +$H#%A9'20'( *%,'( 9),)/+/)%#*( %.( /1)*( */C2";( V)-*/@(
/1'( -'/-%*&'$/)8'( #+/C-'( %.( /1)*( 'D/'-#+9( 8+9)2+/)%#( +#+9"*)*(
-'&-'*'#/*( +( 9),)/+/)%#( %#( /1'( )#/'-&-'/+/)%#( %.( /1'( -'*C9/*;(
[%A'8'-@( A'( 8+9)2+/'2( K!E!( %#( +( &%&C9+/)%#( /1+/( A'( 1+2(
'#-%99'2( &-%*&'$/)8'9"( +#2( 1+2(,%*/( %.( /1'( $9)#)$+9( +#2( '9'$:
/-%$+-2)%0-+&1)$( 2+/+@( )#$9C2)#0( *$%-'( &-'2)$/%-*@( -'&-%2C$)#0(
/1'( 2'-)8+/)%#( */C2"( 2'*)0#( +#2( *'//)#0;( !'$%#2@( %C-(A%-H:C&(
,+"(#%/(&-'$)*'9"(-'.9'$/(A1+/(/1'(+C/1%-*(2)2()#(/1'(2'-)8+/)%#(
*/C2"@(+*(,+#"(&+/)'#/*( )#(%C-(&%&C9+/)%#(A'-'(,%#)/%-'2( .%-(
*'8'-+9(1%C-*@(+#2(/1)*(,+"(1+8'()#$-'+*'2(/1'(#C,7'-(%.('8'#/*(

Figure 1 CSRS ROC curve with AUC. CSRS, Canadian Syncope Risk 
Score; AUC, area under the curve; ROC, receiver operating characteristic.

Table 2 Risk of adverse events according to the CSRS risk categories

CSRS risk categories Patients Adverse events
Risk of adverse 
events % (95% CI)

Very low (−3 and ­  2) 83 0 0 (0 to 4)
Low (−1 and 0) 113 13 11 (6 to 19)
Intermediate (1, 2 and 3) 112 16 14 (8 to 22)
High (4 and 5) 29 11 38 (21 to 58)
Very high (≥6) 8 3 37 (9 to 76)

CSRS, Canadian Syncope Risk Score.

Table 3 Risk of adverse events according to clinical judgement

Clinical judgement Patients Adverse events
Risk of adverse 
events % (95% CI)

Low risk 98 2 2 (0.3 to 7)
Intermediate risk 179 25 14 (9 to 20)
High risk 68 16 23 (14 to 35)
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-'$%-2'2;(G1)-2@()#*/'+2(%.(/1'(45(2)+0#%*)*(%.($+-2)+$(%-(8+*%:
vagal syncope, we assigned 2 and −2 points according to the ED 
&1"*)$)+#(MC20','#/(%#(/1'(&+/)'#/*d(-)*H(%.(*1%-/:/'-,(+28'-*'(
'8'#/*;(P'(2'$)2'2(/%(C*'($9)#)$+9( MC20','#/(+*(+#('*/),+/'(%.(
45(2)+0#%*)*(7'$+C*'(+7%C/(FNc(%.(&+/)'#/*(+-'(2)*$1+-0'2(.-%,(
/1'(45(%-(+2,)//'2(/%(1%*&)/+9(A)/1(+(2)+0#%*)*(%.(eC#'D&9+)#'2(
*"#$%&'d;<F(B#(+22)/)%#@()#$9C2)#0(/1'(2)+0#%*)*()#(+(-)*H(*/-+/):
.)$+/)%#(/%%9( /1+/(*1%C92(1'9&(/1'($9)#)$)+#('*/),+/'(/1'(-)*H(%.(
&+/)'#/*()#(A1%,(/1'(2)+0#%*)*()*(C#$9'+-(A%C92(,+H'(/1'(*$%-'(
9'**(C*'.C9()#($9)#)$+9(&-+$/)$';(V%C-/1@(/1'(2'.)#)/)%#(%.($9)#)$+9(
MC20','#/(+*(/1'(2'$)*)%#(/%(+2,)/(%-(2)*$1+-0'(/1'(&+/)'#/*(+./'-(
/1'( 2)+0#%*/)$( A%-H:C&( ,)01/( 7'( $-)/)$)*'2@( +*( 1%*&)/+9)*+/)%#(
,)01/(#%/( 7'( -'9+/'2( /%( *"#$%&'( )/*'9.( 7C/( /%(%/1'-( $%#2)/)%#*(
*C$1(+*(*%$)+9(&-%79',*@(/-+C,+(+#2(*%(%#;(V)#+99"@(*),)9+-(/%(/1'(
2'-)8+/)%#( */C2"@( /-%&%#)#( 8+9C'*(A'-'( #%/( +8+)9+79'( .%-( *%,'(
&+/)'#/*;(S+*'2(%#(A1+/(A+*(2%#'()#(/1'(%-)0)#+9(K!E!(2'8'9%&:
,'#/(+#2(8+9)2+/)%#(*/C2"@(/1'(,)**)#0(8+9C'*(A'-'()#/'-&-'/'2(+*(
#%-,+9@(+9*%()#(8)'A(%.(/1'(&%/'#/)+9(-'+*%#*(A1"(/1'*'(2%*+0'*(
A'-'(#%/(&'-.%-,'2(3'0@("%C#0'-(&+/)'#/*@(A)/1(.'A($%,%-7)2:
)/)'*@(%-()#(&+/)'#/*(A)/1(.-+#H9"(#%#$+-2)+$(*"#$%&+9('&)*%2'*6;

CONCLUSION
G1)*( */C2"( -'&-'*'#/*( /1'( .)-*/( 8+9)2+/)%#( +#+9"*)*( %.( K!E!(
%C/*)2'(K+#+2+;(B#(%C-($%1%-/@(/1'(%8'-+99(&-'2)$/)8'(+$$C-+$"(%.(
/1'(K!E!()*(*),)9+-(/%($9)#)$+9(MC20','#/;([%A'8'-@(&+/)'#/*(+/(
9%A(-)*H(+$$%-2)#0(/%($9)#)$+9(MC20','#/(1+2(+(9%A'-()#$)2'#$'(%.(
+28'-*'('8'#/*(+*($%,&+-'2(A)/1(&+/)'#/*(+/(9%A(-)*H(+$$%-2)#0(
/%(/1'(K!E!;(VC-/1'-(*/C2)'*(*1%A)#0(/1+/(/1'(+2%&/)%#(%.(/1'(
K!E!( ),&-%8'( &+/)'#/*d( %C/$%,'*( )*( A+--+#/'2( 7'.%-'( A)2':
*&-'+2(),&9','#/+/)%#(%.(/1'(K!E!()#($9)#)$+9(&-+$/)$';
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Figure 2 The white arrow showed that there was no contrast media 
in the aorta, therefore, it is a non­ contrast image. In addition, there was 
also a non­ contrast enhanced liver. However, there was a high signal in 
the intra­ abdominal free flui d (black arrows for right subphrenic area,
perisplenic fossa and the liver fissur e).
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