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Introduction

ÁPE -

Ҧ

ÁCTPA (computed tomography pulmonary angiography)

Ҧ PE (prevalence) 10-20 %

Ҧ CTPA , , overdiagnosis 

Ҝ
CPR(clinical prediction rule)



algorithm

Á²ŜƭƭΩǎ ǊǳƭŜ Ҍ ŦƛȄŜŘ 5-dimer (500 ng/mL)
score 3 (high, moderate, or low)

ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎrule + fixed D-dimer (500 ng/mL)
score 2 (likely or unlikely)

ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ + age-adjusted D-dimer 
50 D-dimer cutoff cutoff: age x 10 ng/mL

Ҧ CPR CTPA



²ŜƭƭΩǎ ǎŎƻǊŜ

DVT ( ) 3.0

PE 3.0

HR > 100 bpm 1.5

4 or 3 1.5

DVT and/or PE 1.5

1.0

1.0

²ŜƭƭΩǎ ǊǳƭŜ

Low < 2.0

Moderate 2.0 ς6.0 

High > 6.0

aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ

PE likely > 4.0

PE unlikely ֔4.0



JAMA. 2006;295:172-179 PMID: 16403929 

ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ 
ÁPE unlikely D-dimer֔ 500 ng/mL PE = CTPA 
Á CTPA

Á n = 3306
ÁCTPA 3 VTE 0.5 % 95%CI 0.2 - 1.1 %
ÁCTPA PE 34.6 %(1028/2970)
Á3 VTE 1.0 % (23/2296)

*VTE = Venous thromboembolism = PE/DVT



3 VTE

3 VTE 1.0 % = (5 + 18) / (3138 ς168 ς674 ) = 23/ 2296



ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜD-dimer cutoff
50 cutoff age x 10 ng/mL 

Á n = 3324
ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜCTPA 11 %
Á 50 D-dimer (500 ng/mL ֔ and ֔ age-adjusted cutoff )

3 VTE 0.3 % 95%CI 0.1 ς1.7 %
Á 50 3 VTE CTPA

Á

JAMA. 2014;311(11):1117-1124. PMID: 24643601 



PE unlikely (n = 2898)
3 VTE

Á D-dimer (֔ 500 ng/mL)

3 VTE 0.1 % 95%CI 0.0 ς0.7 %

Á D-dimer (500 ng/mL ֔ and ֔ age-adjusted cutoff )

3 VTE 0.3 % 95%CI 0.1 ς1.7 %



CPR

ÁNegative CTPA

JAMA. 2006;295:172-179 PMID: 16403929 , CTPA 30 % PE

Á

ÁAlgorithm



Á YEARS algorithm 

Á (post-hoc derivation and validation study)

Á²ŜƭƭΩǎ ƛǘŜƳǎ (item) PE 

Á D-dimer cutoff = YEARS algorithm

Á n= 723, n = 2785

ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜCTPA Ҩ 11-мп ҈ Ҩ

Á 3 VTE 1.2₩1.9 % ҧ

Ǿǎ aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜΥ мΦл ҈

J ThrombHaemost2015; 13: 1428ς35.PMID: 25990714

JAMA. 2006;295:172-179 PMID: 16403929 



YEARS algorithm 

DVT ( )

PE

HR > 100 bpm

4 or 3 

DVT and/or PE



YEARS algorithm

CTPA CTPA



Á YEARS algorithm 

Á (post-hoc derivation and validation study)

Á²ŜƭƭΩǎ ƛǘŜƳǎ (item) PE 

Á D-dimer cutoff = YEARS algorithm

Á n= 723, n = 2785

ÁaƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜCTPA Ҩ 11-мп ҈ Ҩ

Á 3 VTE 1.2₩1.9 % ҧ

Ǿǎ aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜΥ мΦл ҈

J ThrombHaemost2015; 13: 1428ς35.PMID: 25990714

JAMA. 2006;295:172-179 PMID: 16403929 
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PICO
P

I YEARS algorithm

C *Secondary outcome
Modified²ŜƭƭΩǎ ǊǳƭŜ

O V primary outcome *

3 VTE

V secondary outcome

CTPA



Á

Á 12

Á 2013 10 ₩2015 6 19 

Á

Á



Inclusion criteria

ÁPE 18

* ΩΩ ΩΩ

*



Exclusion criteria 

Á24 

Á 3 

Á

Á

Á



Procedures (YEARS algorithm, figure 1)

CTPA CTPA

*YEARS
D-dimer
( ҧύ



CTPA scan protocol

CT Multidetector CT Multidetector CT

100 ς120 mL PE 100 mL
PE/DVT: 150 mL

3 -5 mL/s 3 mL/s

9-20 
Bolus tracking
CT 150

0.6 ς0.8 mm 1 mm

D-dimer D-dimer
ELISA etc

95 ς97 %1)2)

(Quantitativelatex)
* 89-95 %1)2)

1)2)J ThrombHaemost2008; 6: 1059ς71, Ann Intern Med. 2004;140:589-602.



D-dimer assays

Vidas D-dimer Exclusion® 
Biomerieux, Marcy-[Ω;ǘƻƛƭŜΣ CǊŀƴŎŜ

ELISA and fluorescence

Tinaquant®
Roche Diagnostica, Mannheim, Germany 

Second-generation latex agglutination
(immuno-turbidimetric)

STA-LIA®
DiagnosticaStago, Asnieres, France

Second-generation latex agglutination
(immuno-turbidimetric)

Innovance®
Siemens, Marburg, Germany 

Second-generation latex agglutination
(immuno-turbidimetric)



Ann Intern Med. 2004;140:589-602. PMID: 15096330

D-dimer etc

D-dimer

( )

D-dimer



Outcomes

ÁPrimary outcome * 

3 VTE (PE/DVT) 

ÁSecondary outcome
CTPA

V Modified Wellsrule D-dimer (cutoff: 500 ng/ml)

V Modified Wellsrule Age- adjusted D-dimer (cutoff: x 10 )



PE/DVT

PE

Á CTPA

Á V/Q scanPE (high probability)

Á

Á PE
* PE PE

DVT

Á 3

Á CT 3

Supplementary appendix



Á

Á Ҧ algorithm
* algorithm

Á Ҧ о , 

Á CTPA

Supplementary appendix



PE/DVT

= protocol PE 3

PE positive CTPA, 
high probability V/Q scan, 
positive

CTPA
V/Q scan mismatch

DVT or or 
4mm

Supplementary appendix



Á YEARS algorithm

Á CTPA diagnostic failure(= ) 1.2 %
2.7 % 95%CI
2.7% CTPA VTE Clinical Radiology2001 56: 838-842

Á

Ҧ CTPA 1333 CTPA 1629 
Ҧ 3260 3465 

Á όʰ Ґ лΦлр ύ

Á όʲ Ґ лΦу ύ

Á Primary outcome: per-protocol approach

Á Secondary outcome: intention-to-diagnose approach

Á SPSS (version 23)



PICO
P

I YEARS algorithm

C *Secondary outcome
Modified²ŜƭƭΩǎ ǊǳƭŜ

O V primary outcome *

3 VTE

V secondary outcome

CTPA



Results



Flowchart of study patients (figure 2)

3616 151
( )

1743
YEARS 0

1722
YEARS 1 

3465



3465 (table 1)
53 (SD18)

60 %

10 %

86 %

HR >100 bpm 20 %



Flowchart of study patients (figure 2)

3616 151
( )

1743
YEARS 0

1722
YEARS 1 

3465



1743
YEARS 0
D-dimer 
(cut off: 1000 ng/mL)

ҍ

55 PE.



3 follow-up
PE
DVT

( PE
)

3 follow-up
PE
DVT

(
PE

)

1743
YEARS 0
D-dimer 
(cut off: 1000 ng/mL)

14 16



1722
YEARS ֔
D-dimer 
(cut off: 500 ng/ml)

401 PE.



1722
YEARS 1֔
D-dimer 
(cut off: 500 ng/ml)

3 follow-up
3 PE

3 follow-up
DVT

( PE
)

4 24



Results (summary)
YEARS algorithm aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ

3
VTE

0.61 % (95%CI0.36-0.96) 1.00 % 

CTPA
3 VTE

0.43 % (95%CI 0.17-0.88) 0.34 % (95%CI0.036 ς0.96)

CTPA
3 VTE

0.84 % (95%CI 0.47-1.5) 1.2 % (95%CI 0.8-1.8)

3 VTE
PE

0.30 % (95%CI 0.12-0.78) 0.6 % (95%CI 0.4-1.1)

CTPA 1611 (46 %) 1174 (34 %)

( ) 0.51 %95%CI: 0.31-0.84 0.65% (95%CI 0.38 ς1.11)
Ann Intern Med. 2016;165:253-261

ThrombRes. 2010 Apr;125(4):e123-7 

ThrombRes. 2010 Apr;125(4):e123-7 

ThrombRes. 2010 Apr;125(4):e123-7 

*

JAMA. 2006;295:172-179



Primary Outcomes (table 2)

Á 2946 3 2946

Á VTE:  0.61% aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ1.00 %   JAMA. 2006;295:172-179 PMID:16403929) 
Á VTE:    0.20% aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ0.30 %   JAMA. 2006;295:172-179 PMID:16403929) 

Á CTPA ҧ CTPA 0.84 % vs CTPA 0.43 %
Á CTPA 7 85 

3 VTE



2946 (figure 2)

3465 ς456 (CTPA PE
)

= 3009
3009 ς63(

58 5 )

= 2946 

3465



Primary Outcomes (table 2)

Á 2946 3 2946

Á VTE:  0.61% aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ1.00 %   JAMA. 2006;295:172-179 PMID:16403929) 
Á VTE:    0.20% aƻŘƛŦƛŜŘ ²ŜƭƭΩǎ ǊǳƭŜ0.30 %   JAMA. 2006;295:172-179 PMID:16403929) 

Á CTPA ҧ CTPA 0.84 % vs CTPA 0.43 %
Á CTPA 7 85 

3 VTE



CTPA (table 4)

2 PE

PE

PE

PE

PE

DVT



CTPA (table 5)

4 PE

PE

DVT

PE

DVT

DVT

DVT


