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Presentation Notes
Over 150 years ago, Rudolph Virchow proposed that 3 elements contributed to the formation of VTE






NMAPAITONTEZ KINAYNOY-NMPQTOINAGEIZ

[Mapayovtag V Leiden :
EMITITWON 5% OTO YEVIKO
TTANBuUo O ,aAAG 20-40% o€
ao0Beveic ue DVT
Avettdpkela TTpwreivne C
AVETTAPKEIO TTPWTEIVNG S
Avetrapkela avtiOpouivng Il
MeTAAAQgn oTo yovidlo TNG
poBpoupivng
YTTEPOUOKUOTEIVAIUIQ
AVTIQWOQOAITTIOIKA
avTiowuarta

AvtioTaon otnv
gvepyotroinuévn rpwreivn C
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MAPAITONTEZ KINAYNOY-ENIKTHTOI

XEIPOUPYEIO-aKIVATOTTOINON-TPAUNATIONOG-KATAY AT
Maxuoapkia

AYYEIOKO EYKEPAAIKO £TTEICODIO

Xpovia QAEBIK aveETTAPKEIQ

Aucavopevn nAikia

Katrvioua

KUnon-Aoxeia-avTiouAANTITIKA
NeotTAaouarta

Kapdiakr) aveTtapkela

KevTpIKOG PAEPIKOC KABETpAG-BNUaTOdOTNG
YTTEPATAQVTIKO AEPOTTOPIKO TACIOI



VTE: Anuioupyia ©@poupou oTic PAELREC

O1 Bpopupol oxnuartifovral

KUPiWwGg o€ onueia Twv BaABidwyv
TWV PAEBWV Kal o€ AAAa onpueia
TTOU JTTOPEI Va TTapatnpnoei
oTdon P '

‘EpBOAO

' MeTavaoTeuon J

To éuBoAo atrokoAAdTal Kal
3 Ta18e0El HEOW TWV BV

KAPOSIAKWY KOIAOTATWY Kal
@poupog aTTOPPACEl £Va ayyeio TWV
TIVEUPNOVWV.

Tapson VF. N Engl J Med. 2008;358:1037-1052.
Image adapted from Tapson VF. 6
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H KAINIKH EIKONA E=APTATAI ANO:

THN EKTAZH THX ANO®PA=HX KAI TO METEGOX TON
EMBOAQN

THN NMPOHITOYMENH KAPAIOANATINEYZTIKH KATAZTAZH
TOY AZOGENOYZ

THN AITEIOZYZMNMAZH MNOY NMPOKAAEITAI AlO THN
AMNEAEYOEPQZH 2EPOTONINHZ KAl ©POMBO=ANHZX AlO TA
AIMOTETAAIA

THN ANTANAKAAZTIKH AITTEIOZYZIMA2ZH Q2 2YNETEIA THZ
AIATAZHZ THX NINEYMONIKHZ APTHPIAZ



Key factors contributing to haemodynamic
collapse in acute pulmonary embolism

Increased RV afterload

RV dilatation
TV insufficiency

RV O, delivery *
RV wall tension *

RV coronary *

perfusion Cardiogenic Neurohormonal
activation
Systemic BP * Myocardial
inflammation
Low CO RV O, demand4}
LV pre-load ’ RV ischaemia
RV output * RV contractility *

BP = blood pressure; CO = cardiac output; LV = left ventricular; RV = right ventricular; TV = tricuspid valve.

©
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ZYMMNTQMATA KAI ZHMEIA- ICOPER (registry)
2454 acBeveic

AuoTrvoia

OWPaKIKO AAyog

2.UYKOTTN

Brixag

AIuOTTTUON

Kapdiakn auxvotnta>100 opuceig/min
Taxutrvola>20 avatrvoEg/min
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AKTINOAOI'IKH EIKONA-PIOPED study

10 12% TWV A0BEVWYV UE TTVEUUOVIKI €EUPOAN €ixav uaioloyikry A/O

Ta TTaB0AOYIKA eupripaTa ATAV: aTEAEKTOOIA, KAPDIOMEYOAia, EOTIOKNA
oAlyaiyia, opnvoEIdng okiaan, avuywaon NUIdiappayuaTog,
TTAEUPITIKN) OUAAOYI

Kavéva atrd auta dev ATav €101KO yIa TN TTVEUPOVIKN €UBOAR

BonBdael otn diagopikr} d1ayvwaon YE TOV ATTOKAEITUO AAAWYV
KATAOTACEWV



HAEKTPOKAPAIOIPA®HMA KAI MNE

Lr.1: 8% Relationship of ECG abnormalities on admission
to the outcome of patients with acute pulmonary
embolism

Parameter sSurvivors Monsurvivors p-value

Subjects n

Sinus tachycardia =100 beats-min

Atrial arrhythmia

Abnormal axis pattern™

Shift in the transition zone to V5
Complete REEB

Incomplete REEB

Peripheral low voltage

Q in leads Il and aVF, but not in Il
ST elevation in leads I, ll, V4=-V&
ST depression in leads 1, 11, V4-V6
T-wave inversion in leads V2-V3
T-wave inversion in leads V4-V6

Data are presented as n (%), unless otherwise stated. RBBE: right bundle

branch block. #: S1Q3T3.
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YNEPHXOKAPAIOITPA®HMA

AIATAZH AE=IAXZ KOIAIAZ(AOyoc diauETpou dECIAc/apIioTEPAC
KOIAiag>0,9)

YTOKINHZIA THZ AE=ZIAZ KOIAIAZ (utrokivnoia Tou eAeUBepoU
TOIXWHATOC ME PUOIOAOYIKI KIVNTIKOTNTA TNG KOPUPG-ONMEio
McConnel)

ANQMAAH KINHZH TOY MEZOKOIAIAKOY AIAGPAITMATOZ
ANETIAPKEIA TPIFXAQXINAZ(3-3,5m/sec)

EAAEIWYH 'H MEIQXH THX EIZIINEYZTIKHZ ZYMIIEZHZ THX
KATQ KOIAHZ

ANOIKTO QOEIAEZ TPHMA, OPATOI ©POMBOI
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DIASTOLE

SYSTOLE



D-DIMERS

@ YWHAH EIAIKOTHTA
98%

@ YWHAH APNHTIKH
MPOINQ2TIKH A=IA

& XPHZIMA 2TO TEI

- XAMHAH EYAIZOHZIA-

45%

- AY=ANETAI 2E

OAEIMMONH, ZHWH,
TPAYMA,EMNEMBAZEIZ,
KYHZH, AOXEIA,
NEOMNAAZMATA,HAIKIQ
MENOY2



Moy MMNOPOYN NA MAZ BOHGHZOYN TA D-DIMERS:

0 2E EZQTEPIKOYZ AZOENEIZ ME ZYMINTTQOMATA
YMNOMNTA TIATIE,XQPIZ AAAH 2Y2ZTHMATIKH NO2O

0 O Z2YNAYAXMOZ OYZIOAOINKQN D-DIMERS KAI MH
YWHAHZ KAINIKHZ MIOANOTHTAZ IN'A T1E EINAI
A2ZPAANHZ MEOOAOZ T'IA NA THN
AIMNOKAEIZOYME(Schugens et all, Circulation
2003;107:593-597)

1 $TOYE AZOENEIZ ME ME,NMOY OEAOYME NA
AMOZYPOYME TA KOYMAPINIKA H XAMHAH TIMH
TQN D-DIMERS XETIZETAI ME MIKPO KINAYNO
YNOTPOMHZ(JAMA 2003)



2MNINOHPOIPA®HMA AEPIZMOY-AIMATQZzHZ

MEXPI TTPOZ®ATA AEZINOZE 2TIZ AIATNQZTIKEX
MEO®GOAOY2,2HMEPA YTIEPTEPEI H A=ONIKH
TOMOI'PA®IA

MIA 'H NMOAAATNAEZ MNMEPIOXEZ NMAHMMEAQOY 2
AIMATQ2H2 ME ®YZIOAOI'IKO AEPIZMO(ventilation-
perfusion mismatch)

[INETAI KATHIOPIOMNOIHZH 2E 4 OMAAEX
(QPUOIOAOQYIKO, MIKPNG,METPIAC KAl UYNANG TTIBaVOTNTAGC
via MNE)

TO SCAN YWHAHS MIOANOTHTAS EXEI EIAIKOTHTA
97%KAI EYAIZOHZIA 41%(PIOPED study)



2THN NPA=H O ZYNAYAZMOZz METPIAZ H YWHAHZ APXIKHZ
KAINIKHZ MI©ANOTHTAZ ME YWHAHZ MI©GANOTHTAZ SCAN
APKEI A NA TEKMHPIQZzEI THN MNE(MNIGANOTHTA MNE 88% KAl
96% ANTIZTOIXA), ENQ O 2YNAYAZMOZ MIKPHZ APXIKHZ
KAINIKHZ NMI©ANOTHTAZ ME XAMHAHZ NIGANOTHTAZ SCAN
AMNOKAEIEI THN NE(NMI©GANOTHTA NE 4%)



MNOAYTOMIKH A=ONIKH TOMOI'PA®IA (SPIRAL)

o TA MHXANHMATA NEAXZ N'ENIAZ NMAPEXOYN
EIKONA OAOKAHPOY TOY ©0QPAKA ME ANAAY2H
Tmm

0 EYAIZOHZIA 90%, EIAIKOTHTA 95%

- MMNOPEI NA TINEI AMEZH OINTIKOMNOIHZH TQN
EMBOAQN MEZA 2TIZ APTHPIEZ

O APIZTA ANNOTEAEZMATA T'IA EMBOAA 2TOYX
KYPIOYZ KAl TMHMATIKOYZ KAAAOYZ, OXI 2TOYX
YNOTMHMATIKOYX

o NMAPEXEI ZTOIXEIATIA THN KATAZTAZH TH2
AE=IAZ KOIAIAZ

o MMNOPEI NA AQZEI MIA ENAAAAKTIKH AIAINQ2H



il
Figure 1. Extensi e embolus” extending in th central puln rear-old
' i oronal 12 Tenderl 1 la) anterocranial and (b)) an-

terior perspectives, which allow intuitive visualization of the location and extent of embolus (arrows).
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AITEIOTPA®IA THZ NMNEYMONIKHZ APTHPIAZ

0 EYAIZOHZIA 97%-EIAIKOTHTA 98%
2 GOLD STANDARD
2 H AIENEPTEIA THZ AEN EINAI TTANTA E®IKTH



GAEBIKH YMNEPHXOIPADIA

- XPHZIMH AN AEI=ElI ©POMBQ2H 2E A2OENEI~ ME
YIMOWIATIE

o OMQZ2 O ©OPOMBOZ 2IMANIQZ ANEYPIZKETAI
0 EYAIZOHZIA 50%-EIAIKOTHTA 97%



Assessment of pre-test probability

Clinical prediction rules for pulmonary embolism

Wells rule Original version | Simplified version
Previous PE or DVT 1.5 1
Heart rate 2100 b.p.m. 15 1
Surgery or immobilization within the past 4 weeks 1.5 1
Haemoptysis 1 1
Active cancer 1 1
Clinical signs of DVT 3 1
Alternative diagnosis less likely than PE 3 1
Clinical probability
Three-level score
Low 0-1 N/A
Intermediate 2-6 N/A
High =27 N/A
Two-level score
PE unlikely 0-4 0-1
PE likely =5 22 D
escardio.org/guideline urnal (2014):doi:10.1093/eurheartjlehu283 SOCIETY OF

CARDIOLOGY*



Assessment of pre-test probability (cont’d)

Clinical prediction rules for pulmonary embolism (cont.)

Revised Geneva score Original version | Simplified version
Previous DVT or PE 3 1

Heart rate
75-94 b.p.m.
=295 b.p.m.

Surgery or fracture within the past month
Haemoptysis

Active cancer
Unilateral lower limb pain

Pain on lower limb deep venous palpation and
unilateral oedema

— | =] = B —

E-S RTINSy ]

Age =65 years 1 1
Clinical probability

Three-level score

Low 0-3 0-1
Intermediate 4-10 2-4
High =11 =5

Two-level score

PE unlikely 0-5 0-2
PE likely =6 =23 D
e FURDPEAN
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Initial risk stratification of acute PE

Suspected acute PE

!

Shock or hypotensiona?

—

a Defined as systolic blood pressure <90 mmHg, or a systolic pressure drop by 240 mmHg, for =15 minutes,
if not caused by new-onset arrhythmia, hypovolaemia, or sepsis.
b Based on the estimated PE-related in-hospital or 30-day mortality.

©

FURDPEAN
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Diagnostic algorithm: high-risk PE

Suspected PE with shock or hypotension
‘t— CT angiography immediately available _l

Mo Yes

|

Echocardiography

RV overload

J l, CT angiography
Mo Yoo = available and —pe CT angiography
patient stabilized |

! !

Mo other test available Positive Megative
or patient unstable

¥

Search for other causes PE-specific treatment: Search for other causes
of haemodynamic instability primary re perfusion of haemodynamic instability

@
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Diagnosis

Recommendations

Class

Level

Suspected PE with shock or hypotension

In suspected high-risk PE, as indicated by the presence of shock or
hypotension, emergency CT angiography or bedside transthoracic echo-
cardiography (depending on availability and clinical circumstances) is
recommended for diagnostic purposes.

In patients with suspected high-risk PE and signs of RV dysfunction who are
too unstable to undergo confirmatory CT angiography, bedside search for
venous and/or pulmonary artery thrombi with CUS and/or TOE may be
considered to further support the diagnosis of PE, if immediately available.

b

Pulmonary angiography may be considered in unstable patients admitted
directly to the catheterization laboratory, in case coronary angiography has
excluded an acute coronary syndrome and PE emerges as a probable
diagnostic alternative.

I

www.escardio.org/guidelines | n Heart Journal (2014):doi:10.1093/eurheartjlehu283
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Diagnostic algorithm: not high-risk PE

Suspected PE without shock or hypotension

Assess clinical probability of PE
Clinical judgment or prediction rule

v ¥
Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely
D-dimer
! ]
negative positive
! ||
CT angiography CT angiography
|
} ! ! !
no PE FE confirmed no PE FE confirmed
} | | l }

No treatment

or investigate further Treatment

@

FURDPEAN
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Diagnosis

Recommendations

Class

Level

Suspected PE without shock or hypotension

The use of validated criteria for diagnosing PE is recommended.

Clinical evaluation

It is recommended that the diagnostic strategy be based on clinical probability
assessed either by clinical judgement or a validated prediction rule.

D-Dimer

Plasma D-dimer measurement is recommended in outpatients / emergency
department patients with low or intermediate clinical probability, or PE-unlikely,
to reduce the need for unnecessary imaging and irradiation, preferably using a
highly sensitive assay.

In low clinical probability or PE-unlikely patients, normal D-dimer level using
either a highly or moderately sensitive assay excludes PE.

Further testing may be considered in intermediate probability patients with a
negative moderately sensitive assay.

D-dimer measurement is not recommended in patients with high clinical
probability, as a normal result does not safely exclude PE, even when using a
highly sensitive assay.

. www.escardio.org/guidelines |

Heart Journal (2014):doi:10.1093/eurheartjlehu283
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SOCIETY OF
CARDIOLOGY*




Diagnosis

Recommendations

Class

Level

CT angiography

Normal CT angiography safely excludes PE in patients with low or
intermediate clinical probability or PE-unlikely.

Normal CT angiography may safely exclude PE in patients with high clinical

proximal CUS in patients with low clinical probability or PE-unlikely.

probability or PE-likely. -
gg angiography showing a segmental or more proximal thrombus confirms ]
Further testing to confirm PE may be considered in case of isolated sub- b
segmental clots.

Scintigraphy

Normal perfusion lung scintigram excludes PE. I
High probability V/Q scan confirms PE. lla
Anon-diagnostic V/Q scan may exclude PE when combined with a negative lla

" www.escardio.org/guidelines | 1 Heart Journal (2014):doi:10.1093/eurheartjlehu283
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Prognostic assessment

Recommendations

Initial risk stratification of suspected or confirmed PE based on the presence

of shock or persistent hypotension is recommended to identify patients at
high-risk of early mortality.

Class | Level

| B

In patients not at high-risk, use of a validated clinical risk prediction score,

preferably the PESI| or sPESI, should be considered to distinguish between
low- and intermediate-risk PE.

lla

In patients at intermediate risk, assessment of the right ventricle with echo-

cardiography or CT, and of myocardial injury using a laboratory biomarker,
should be considered for further risk stratification.

lla
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Original and simplified pulmonary embolism
severity index (PESI)

Age Age In years (if agr.;I fgtlln;ears)
Male sex +10 -
Cancer +30 1
Chronic heart failure +10

Chronic pulmonary disease +10 1
Pulse rate 2110 b.p.m. +20 1
Systolic blood pressure <100 mmHg +30 1
Respiratory rate >30 breaths per minute +20 =
Temperature <36°C +20 =
Altered mental status +60 =
Arterial oxyhaemoglobin saturation <90% +20 1

4
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Original and simplified pulmonary embolism
severity index (PESI)

Class |: <65 points 0 points = 30-day
very low 30-day mortality risk (0-1.6%) mortality risk 1.0%
Class Il: 66-85 points (95% CIl 0.0%-2.1%)

low mortality risk (1.7-3.5%)

Class lll: 86-105 points
moderate mortality risk (3.2-7.1%)

Class IV: 106-125 points 21 point(s) = 30-day
high mortality risk (4.0-11.4%) mortality risk 10.9%
Class V: >125 points (95% CI 8.5%-13.2%)

very high mortality risk (10.0-24.5%)

©
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Classification of early mortality risk

Shock or PESI Signs of RV Cardiac
hypotension Class lll-V dysfunction laboratory
or sPESI >1 on an imaging biomarkers
test

Intermediate-

high - + Both positive
Intermediate -
Interrlr;i;dlate- - + Either one (or none) positive
Low _ _ Assessment optional;

if assesed, both negative

©
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YMNOZTHPIKTIKH ©EPAMNEIA

2 O=YTONO

2 ANAATHZIA

2 INOTPOMNA(AOBOYTAMINH-NTOINAMINH)
2 NMPOZOXH 2TH XOPHI'HZH YI'PQN

Supportive therapy

¢ Fluid loading
— poor evidence — small benefit (GRADE I)
¢ Inotropica as dobutamine, nor- and epinephrine
may be used in hypotensive patients
— poor evidence — moderate benefit (GRADE C)
¢ NO
— poor evidence — moderate benefit (GRADE C)



Risk-adjusted management algorithm

Clinical suspicion of PE

Shock | Hypotension?
I
v Yes Mo v

Diagnostic algorithm Diagnostic algorithm
as for suspected high-risk PE as for suspected not high-risk PE

PE canfirmed
Assess clinical risk

(PESI or sPESI)

|
FPES| Class |1-IV FESI| Class |-l
or sPESI =1 ar sPESI =0

PE canfirmed 3 -
Intermediate risk

Cansider further risk stratification l

RV function (echo or CT)
Laboratory testing
|

N . 1 One pasitive
+ oth positive or bath negative M

AIC; monitoring:

Primary AIC; consider early

: consider rescue AIC: hospitalization discharge and home

reperfusion reperfusion FaRes treatment, if feasible
T T e T S T T ... . : Fur:r:rFM.
i www.escardio.org/guidelines iournal (2014):doi;10.1093/eurheartjlehu283 SOCIETY OF
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Acute phase treatment

Recommendations Class | Level

PE with shock or hypotension (high risk)

It is recommended to initiate intravenous anticoagulation with UFH without I
delay in patients with high-risk PE.

Thrombolytic therapy is recommended. | ﬂ

Surgical pulmonary embolectomy is recommended for patients in whom [
thrombolysis is contraindicated or has failed.

Percutaneous catheter-directed treatment should be considered as an
alternative to surgical pulmonary embolectomy for patients in whom full-dose lla
systemic thrombolysis is contraindicated or has failed.

©

FURDPEAN

" www.escardio.org/guidelines | ) Heart Journal (2014):doi:10.1093/eurheartjlehu283 Sociery OF
¥ 4 CARDIOLOGY *




Contraindications to thrombolysis

Absolute contraindication

« Haemorrhagic stroke or stroke of unknown origin at any time
Ischaemic stroke in the preceding 6 months

Central nervous system damage or neoplasms

Recent major trauma/surgery/head injury in the preceding 3 weeks
Gastrointestinal bleeding within the last month

« Known bleeding risk

Relative contraindications

- Transient ischaemic attack in the preceding 6 months

- Oral anticoagulant therapy

« Pregnancy, or within one week postpartum

+ Non-compressible puncture site

- Traumatic resuscitation

« Refractory hypertension (systolic blood pressure >180 mmHg)
« Advanced liver disease

« Infective endocarditis

- Active peptic ulcer

©
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Thrombolytic treatment of PE

Approved thrombolytic regimens for pulmonary embolism

Streptokinase 250 000 U as a loading dose over 30 minutes, followed by 100 000 1U/h
over 12-24 hours.

Accelerated regimen: 1.5 million U over 2 hours.

Urokinase 4400 |U/kg as a loading dose over 10 min, followed by 4400 |U kg per
hour over 12-24 hours.

Accelerated regimen; 3 million |U over 2 hours.

rtPA 100 mg over 2 hours; or

0.6 mg/kg over 15 minutes (maximum dose 50 mg).

" @
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Fibrinolysis for Patients with Intermediate-Risk Pulmonary Embolism

Guy Meyer, M.D., and Stavros V. Konstantinides, M.D. for the PEITHO Investigators

N EnglJ Med 2014; 370:1402-1411April 10, 2014DOI: 10.1056/NEJM0a1302097

Kpitnpla eicaywyng

*HAIikia > 18 eTwv

*Tekunpiwpeévn diayvwon MNE < 15 nuepwv
«AucAciToupyia deCIAC KOIAIAG

*QETIKA TINA TPOTTOVIVNG


http://www.nejm.org/toc/nejm/370/15/

A Death or Hemodynamic Decompensation

Tenecteplase Placebo
(N=506) (N=499)

no. of events ftotal no. (%)

Subgroup

Age

Odds Ratio (95% Cl)

<75 yr 6/344 (1.7)

7/162 (4.3)

17/335 (5.1)

>75 yr 11/164 (6.7)

Sex

Male 7/242 (2.9)  14/231 (6.1)

Female 6/264 (2.3)  14/268 (5.2)

Tenecteplase Better

Placebo Better

P Value for
Interaction

0.36
0.33 (0.13-0.85)
0.63 (0.24-1.66)

0.46 (0.18-1.16)
0.42 (0.16-1.12)

B Major Extracranial Bleeding

Tenecteplase Placebo
(N=506) (N=499)
no. of events ftotal no. (%)

Subgroup

Age
<75 yr 14/344 (4.1)

18/162 (11.1)

5/335 (1.5)

>75 yr 1/164 (0.6)

Sex
Male

Female

11/242 (4.5)
21/264 (8.0)

4/231 (1.7)
2/268 (0.7)

Odds Ratio (95% CI)

T TTTTIT

1.0

T T T TTTTI T

10.0

T T TTTTI T

100.0

T T TTTTT]

1000.0

Tenecteplase Better

-

Placebo Better

P Value for
Interaction

0.09
2.80 (1.00-7.86)
20.38 (2.69-154.53)

2.70 (0.85-8.61)
11.49 (2.67-49.53)




Acute phase treatment

Recommendations Class | Level
PE without shock or hypotension (intermediate or low risk)

Initiation of parenteral anticoagulation is recommended without delay in
patients with high or intermediate clinical probability of PE while diagnostic 1
work-up is ongoing.

LMWH or fondaparinux is the recommended form of acute phase parenteral | I
anticoagulation for most patients.

In parallel to parenteral anticoagulation, treatment with a VKA is I
recommended, targeting an INR of 2.5 (range 2.0-3.0). '

FURDPEAN
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Parenteral anticoagulation for PE

LMWHs and pentasaccharide (fondaparinus) approved for
the treatment of pulmonary embolism

1.0 mgkg Every 12 hours
Enoxaparin or
1.5 mgkg Once daily
Tinzaparin 175 Ukg Once daily
100 1UKg Every 12 hours
Dalteparin or
200 1U/kg Once daily
86 1U/kg Every 12 hours
Nadroparin or
171 1UKkg Once daily
5 mg (body weight <50 kg); Once daily
Fondaparinux 7.5 mg (body weight 50-100 kg);
10 mg (body weight >100 kg)

N4

FURDPEAN

::-"' www.escardio.org/guidelines | 1 Heart Journal (2014):doi:10.1093/eurheartjlehu283 SOCIETY OF
. . CARDILOGY*®




Acute phase treatment

Recommendations

PE without shock or hypotension (intermediate or low risk)

As an alternative to the combination of parenteral anticoagulation with a VKA,
anticoagulation with rivaroxaban (15 mg twice daily for 3 weeks, followed by
20 mg once daily) is recommended.

As an alternative to the combination of parenteral anticoagulation with a VKA,
anticoagulation with apixaban (10 mg twice daily for 7 days, followed by 5 mg
twice daily) is recommended.

As an alternative to VKA treatment, administration of dabigatran (150 mg twice
daily, or 110 mg twice daily for patients >80 years of age or those under
concomitant verapamil treatment) is recommended following acute-phase
parenteral anticoagulation.

As an alternative to VKA treatment, administration of edoxaban is
recommended following acute-phase parenteral anticoagulation.

New oral anticoagulants (rivaroxaban, apixaban, dabigatran, edoxaban) are
not recommended in patients with severe renal impairment.
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Acute phase treatment

Recommendations

PE without shock or hypotension (intermediate or low risk)

Reperfusion treatment

Routine use of primary systemic thrombolysis is not recommended in patients
without shock or hypotension.

Close monitoring is recommended in patients with intermediate-high risk PE to |
permit early detection of haemodynamic decompensation and timely initiation
of rescue reperfusion therapy.

Thrombolytic therapy should be considered for patients with intermediate-
high-risk PE and clinical signs of haemodynamic decompensation.

Surgical pulmonary embolectomy may be considered in intermediate-high-
risk patients if the anticipated risk of bleeding under thrombolytic treatment is
high.

Percutaneous catheter-directed treatment may be considered in intermediate-
high-risk patients if the anticipated risk of bleeding under thromb olytic
treatment is high.
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Venous filters

Recommendations Class | Level

IVC filters should be considered in patients with acute PE and absolute I
contraindications to anticoagulation. 4

IVC filters should be considered in case of PE recurrence despite therapeutic lla
levels of anticoagulation.

Routine use of IVC filters in patients with PE is not recommended.

©
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Duration of treatment

Recommendations Class

For patients with PE secondary to a transient (reversible) risk factor, oral
anticoagulation is recommended for 3 months.

For patients with unprovoked PE, oral anticoagulation is recommended for at
least 3 months.

Extended oral anticoagulation should be considered for patients with a first
episode of unprovoked PE and low bleeding risk .

Anticoagulation treatment of indefinite duration is recommended for patients
with a second episode of unprovoked PE.

Rivaroxaban (20 mg once daily), dabigatran (150 mg twice daily, or 110 mg
twice daily for patients >80 years of age or those under concomitant verapamil
treatment) or apixaban (2.5 mg twice daily) should be considered as an lla
alternative to VKA (except for patients with severe renal impairment) if
extended anticoagulation treatment is necessary.

In patients who receive extended anticoagulation, the risk-benefit ratio of
continuing such treatment should be reassessed at regular intervals.

In patients who refuse totake or are unable to tolerate any form of oral
anticoagulants, aspirin may be considered for extended secondary VTE lib
prophylaxis.
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New Anticoagulants
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Kivdouvog aipoppayiag pe NOACs évavTi TnG Bapeapivng

Dabigatran Dabigatran 150 mg Rivaroxaban
110 mg

Evdokpaviakr
aipoppayia (ICH)

MeiCwv
aipoppayia

lFaaTpeviEpIKO

KZMM Agv £xel avapepOEei Agv £xel avapepBei

OTmroiadnTroTe

MPOZOXH: Aev utrapyxouv PeAETEG Aueang ouykpiong NOACs PeTagu Toug

Mitchell kar 2uv. Clin Appl Thromb Haemost 2013, 19:619-31
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ATTOTEAEOUATIKOTNTA KAl AOPAAEIQ TWV VEOTEPWYV ATTO TOU OTOUOTOG
QAVTITTAKTIKWY QOAPUAKWY O€ NAIKIWUEVOUG a0Beveic (275 eTwV)

Dabigatran Dabigatran Rivaroxaban’
110 mg’ 150 mg’ n = 8007

) ) n = 7258
Ayyeiaké (o€ apPOTEPEG TIG BOTEIG)

EYKEQOAAIKO
ETTEICODI0 I

Meidwv aipoppayia

AgV UTTAPXOUV PEAETEC AUEDNG OUYKPIONG KAl KOTA GUVETTEIO OEV UTTOPOUV VA TTPAYHUATOTTOINBOUV OUYKPITEIG HETACU TWV TTAPAYOVTWYV

2. Granger kai 2uv. N
Engl J Med 2011, 365:981-92, 3. Connolly kar 2uv. N Engl J Med 2009, 361:1139-51, 4. Patel kai
2uv. N Engl J Med 2011, 365:883-91
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AilakoTrn Bepartreiac pe NOACSs 1TpIv atro
TTPOYPAUUATIONEVN XEIPOUPYIKN ETTEPNBAON

ANwn TeAeuTaiag d6aNG TTPIV ATTO TNV EKAEKTIKI XEIPOUPYIKN ETTEURAON
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Diagnosis of PE In pregnancy

Estimated radiation absorbed in procedures for

diagnosing pulmonary embolism

Chest X-ray <0.01 0.01

Perfusion lung scan with Technetium-
99m labelled albumin

Low dose: 40 MBq 0.11-0.20 0.28-0.50

High dose: 200 MBq 0.20-0.60 1.20
Ventilation lung scan 0.10-0.30 <0.01
Computed tomographic angiography 0.24-0.66 10-70
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PE in pregnancy

Recommendations

Class

Level

Suspicion of PE in pregnancy warrants formal diagnostic assessment with
validated methods.

D-dimer measurement may be performed in order to avoid unnecessary
irradiation, as a negative result has a similar clinical significance as in non-
pregnant patients.

I

Venous compression ultrasonography may be considered in order to avoid
unnecessary irradiation, as a diagnosis of proximal DVT confirms PE.

b

Perfusion scintigraphy may be considered to rule out suspected PE in
pregnant women with normal chest X-ray.

b

CT angiography should be considered if the chest X-ray is abnormal or if lung
scintigraphy is not readily available.

lla

Aweight-adjusted dose of LMWH is the recommended therapy during
pregnancy in patients without shock or hypotension.

www.escardio.org/guidelines | n Heart Journal (2014):doi:10.1093/eurheartjlehu283
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PE In cancer

Recommendations

Class

Level

Incidental PE in patients with cancer should be managed in the same manner
as symptomatic PE.

lla

Negative D-dimer levels have the same negative diagnostic value as in non-

is cured.

cancer patients. i
For patients with PE and cancer, weight-adjusted subcutaneous LMWH I
should be considered for the first 3 to 6 months. =
For patients with PE and cancer, extended anticoagulation (beyond the first

3 to 6 months) should be considered for an indefinite period or until the cancer | lla

" www.escardio.org/guidelines | 1 Heart Journal (2014):doi:10.1093/eurheartjlehu283
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