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Arterioscler Thromb Vasc Biol 2014)
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eb Table 1 Predisposing factors for VT E
data modified from refs. 2, 15)

Fracture of lower limb

Hospitalization for heart failure or atrial fibrillaton/flutter {within
previous 3 months)

Hip or knee replacement

Major trauma

Previous venous thromboembolism

Spinal cord injury

Asthroscopic knee surgery

Auto—immune diseases

heart or respiratory failure
Erythropoiesis-stimulating agents
Hormone replacement therapy (depends on formulation)
In vitro fertilization
Infection (specifically pneumonia, urinary tracet infection and HIV)
inflammatory bowel disease
Cancer (highest risk in metaso
Oral contrace;
Paralytic
Postpartum period

Superficial vein thrombosis

Thrombophilia

Bed resc >3 days .

| Diabetes mellitus |

‘ Hypertension '
Immobilicy due to sitting (e.g. prolonged car or air travel) : ‘

increasing age )

Eaparoscopic surgery (e.g. cholecystectomy)

Obesity =

Pregnancy




* 2YMITTQMATA

Table 3 Clinical characteristics of patients with
suspected PE in the emergency department (adapted
from Pollack st ol. (2011)).5

Diyspnoea

Pleuritic chest pain

Cough

Substernal chest pain

Fever

Hasmoptysis

Syncope

Uniateral kg naln

Signs of DVT (unilazera]

extremity swealling)

CWvT  deepweinthrembosis.

* TYXAIO EYPHMA
— A20OENEIZ ME Ca
— A20ENEIZ ME DVT

Increased RY afterjoad
A\ 4

RY dilatation
TV insufficiency
RV wall tension T

RV O, delivery |

RV curuna.r}r

parfusion Cardiogenic Meurchormonal

activation

Myocardial
inflammation

RV O, demand 1'
LV predaad .l, RV ischaemia

RV output .l, RV contractilicy .l,

BP = bload pressure; CO = cardiac output; LY = left ventricular; RY = right
ventricubr, TV = tricusped valve,

Figure | Keyfactors contributing to haemcodynamic collapse in
acute pulmenary embelism
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Hampton

* MH EIAIKA EYPHMATA Fleischner’s sign hump
* ANOKAEIZMO2 Westermark's sign
AVAVAYOLNWAVRR [O1\

AY2IINOIA2-INMONQY

* AMAPAITHTH TIA
2MNNOHPOIPAOHMA

V/Q

Pleural effusion  Plate atelectasis
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Clinical prediction rules for PE

ells rule | Original version™ Simplified version'””
Previous PE or DVT 1.5 |
Heart rate 2100 b.p.m. 1.5 |
Surgery or immobilization within the past four weeks 1.5 |
Haemoptysis | |
Active cancer | |
Clinical signs of DVT 3 [
Alternative diagnosis less likely than PE 3 [
Clinical probability
Three-level score E K T I M H z H
Low (] N/A
Intermediate 2-6 N/A
High >7 N/A
Two-level score KA I N I K H z
PE unlikely 04 0-1
PE likely >5 >2

evised Geneva score

Original version”

Previous PE or DVT

3

Heartrate .
75-94 bp.m.
295 b.p.m.

g (PRE-TEST)

Surgery or fracture within the past month

Haemoptysis

Active cancer

= MOANOTHTA2

Unilateral lower limb pain

Pain on lower limb deep venous palpation and unilateral oedema

AW RN N W

Age >65 years

Clinical probability

1 [TA T1E

Three-level score

Low

Intermediate

High

Two-level score

PE unlikely

PE likely

eats per minute; DVT = deep vein thrombosis; PE = pulmonary embolism.




EKTIMH2H KAINIKH2 MTIOANOTHTA2

WELLS/GENEVA MIOANOTHTA MNE
LOW

MODERATE
HIGH

UNLIKELY
LIKELY

11



Normal D-dimer (Rapid ELISA) plus
Low/Mod or Unlikely Clin Prob
iIn Emergency Department

VTE 3 mos

PE 0%-0.5%

Excluded
21%-32%

Further

Tests
Necessary

< 1 |

68%-69%

van Belle et al. JAMA. 2006&; 295:172-179
Perrier et al. Am J Med. 2004; 116:291-299
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e Cohort pehetn 3,346 acBeveic pe vmoyia ME

D-DIMERS< HAIKIA X10 pg/L yia aoBeveic
>5T

[..l-l.jlr ner I:.u.:etw.l =T E Qou ,.'__2[." L ar ||.j their jgﬂ- 3 ._j_| L ._.tuu.j CULC ITT I ':'E"_..! 4 L_.I . 1I._.I..5 o u-k-' g '_..! ol TI RSl |tt |
failureratein patientswith a D-dimer level higher than SO0 pg/L but below the age-adjusted cut-
offwas 1of 23Tpatients (02% [95% CI, 01%-1.7% 1) Amc Irl"’ﬂll—' E5 patients 75 years or older, of
whom 73 hada nonhigh clinical probability, using the age-adjusted cutoffinstead of the 500

v/l cutoffincreased the proportion of patients inwhom PE could be excluded on the basisof
D-dimer from43 of &/73 patients (4% [95% Cl, 4.8%-8.5%) 10 200 of 672 patients (28.7%
[95% Cl, 26 4%-22 %) without any additional false-negative findings.
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 EZETAZH EKAOTH2 :evaiwcOnotla 83%
:eldkotnta 96%

WELLS NPV PPV

LOW

INTERMEDIATE

HIGH
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* APNHTIKH CTPA & 4 KAINIKH MI©ANOTHTA
* OETIKH CTPA & |, KAINIKH MI©GANOTHTA
EAAEIMA MONHPQOY2 YITOTMHMATIKOY KAAAOY

TYXAIO EYPHMA 1-2% TQN CT

15
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* NAEONEKTHMATA e MEIONEKTHMATA

— Ayotepn aktvoBolia — (% un SlayvwoTtikwy test

— Ayotepec aAAEPYLKES (nAwkiot >75 €1n)
QVTLOPACELS — @uotohoyiki A/A Bwpaka

APA e EPMHNEIA

— NE€oL, YUVOLKEC ANOTEAEZMATO2

— Kunon — KD=>amokAelopoc MNE

— ANAepyLEG — YynAn MB=NE

— 2oBapn NA — Mn Stayvwotikn=>

— CTEPH * Mepattépw EAey)OC
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ATATNQ2
YITEPHXO2 KAPAIAZ




NMEPHXO2 KAPAIA

5%)

LOTWV
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EIAIKOTHTA 95%
EYAI2OHZIA >90%
30-50% TQON AZOENQN ME ME EXOYN DVT

DVT ZE KENTPIKOYZ KAAAOYZ ZE AZOENH
YNOMTO A NE ENAP=H OEPATIEIA2 XQPI2
MEPAITEPQ EAEMNXO (Le Gal et al. Thromb Har
2006)

A 2YMITTQMATIKH DVT

20



Table 6 Validated diagnostic criteria (based on non-invasive tests) for diagnosing PE in patients without shock or
hypotension according to clinical probability

Exclusion of PE
D-dimer

Negative result, highly sensitive assay

Negative result, moderately sensitive assay
Chest CT angiography

Normal multidetector CT alone
ViQ scan

Normal perfusion lung scan

Non-diagnostic lung scan® and negative proximal CUS

Confirmation of PE

Chest CT angiogram showing at least segmental PE

High probability V/Q scan

CUS showing proximal DVT

+/green = valid diagnostic criterion {no further testing required); —/red = invalid criterion (further testing mandatory); + /yellow = controversial criterion (further testing to be
considered).

2| ow or intermediate probability lung scan according to the PIOPED classification.

CT = computed tomographic; CUS = proximal lower limb venous ultrasonography; DVT = deep vein thrombosis; PE = pulmonary embolism; PIOPED = Prospective
Investigation of Pulmonary Embolism Diagnosis; V/Q scan = ventilation~—perfusion scintigram.




PE = pulmeanary emboficm,
*Diefined as systolic bleod pressure <30 mm Hg, or a systolic pressure drop
By 240 mm Hg, for =15 minutes, if net caused by new-anset arrhythmia,

hypeovolaermia, or sepsls.

*Based on the estimated PE-relized inshospital or 30-dzy mortalizy.

Figure I [nitial risk stratificaticn of acute PE.

22



'

CT angiography immediately available

|
'

Echocardiography

'

RV overload®

l CT angiography

Yes —> avaailrz‘lgle » CT angiography
patient stabilized

: ! l

No other test available®

positive
or patient unstable

negative

A\

Search for other causes PE-specific treatment: Search for other causes
of haemodynamic instability primary reperfusion® of haemodynamic instability

CT = computed tomographic; PE = pulmonary embolism; RV = right ventricular.
3Includes the cases in which the patient’s condition is so critical that it only allows bedside diagnostic tests.

bApart from the diagnosis of RV dysfunction, bedside transthoracic echocardiography may, in some cases, directly confirm PE by visualizing mobile thrombi in the right heart
chambers. Ancillary bedside imaging tests include transoesophageal echocardiography, which may detect emboli in the pulmonary artery and its main branches, and bilateral
compression venous ultrasonography, which may confirm deep vein thrombosis and thus be of help in emergency management decisions.

“Thrombolysis; alternatively, surgical embolectomy or catheter-directed treatment (Section 5).

Proposed diagnostic algorithm for patients with suspected high-risk PE, i.e. presenting with shock or hypotension.



Suspected PE without shock or hypotension

Assess clinical probability of PE

Clinical judgment or prediction rule*

' l

Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely

|

¢ i

negative positive

A\ 4
CT angiography CT angiography
I |

! ! ! '

PE confirmed® no PE PE confirmed®

| | ! !

, No treatment®

Treatment®

- SR e
\
J

No treatment® ‘ Treatment® |
R = ! { =

or investigate further?

CT = computed tomographic; PE = pulmonary embolism.

*Two alternative classification schemes may be used for clinical probability assessment, i.e. a three-level scheme (clinical probability defined as low, intermediate, or high) ora
two-level scheme (PE unlikely or PE likely).When using a moderately sensitive assay, D-dimer measurement should be restricted to patients with low clinical probability or a
PE-unlikely classification, while highly sensitive assays may also be used in patients with intermediate clinical probability of PE.Note that plasma D-dimer measurement is of limited
use in suspected PE occurring in hospitalized patients.

tTreatment refers to anticoagulation treatment for PE.

“CT angiogram is considered to be diagnostic of PE if it shows PE at the segmental or more proximal level.

“In case of a negative CT angiogram in patients with high clinical probability, further investigation may be considered before withholding PE-specific treatment.

Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism.




A PA D ()
Age Age in years | point (if age >80 years)
Male sex +10 points -
Cancer +30 points | point
Chronic heart failure +10 points
Chronic pulmonary disease +10 points | point
Pulse rate 2110 b.p.m. +20 points | point
Systolic blood pressure <100 mm Hg +30 points | point
Respiratory rate >30 breaths per minute +20 points -
Temperature <36 °C +20 points -
Altered mental status +60 points -
Arterial oxyhaemoglobin saturation <90% +20 points | point

H BadpoAoyia PESI
npoaodLopileL Tov Kivouvo
Ovnowotntag 30 npepwWV

vwa tnv MNE

Class 1:<65 points

very low 30-day mortality risk (0-1.6%
Class Il: 66-85 points

low mortality risk (1.7-3.5%

Class Ill: 86-105 points
moderate mortality risk (3.2-7.1%)
Class IV: 106125 points

high mortality risk (.4'0_| |.4%!

Class V: >125 points
very high mortality risk ( |0.0—24.5%!
C dlNd8E > Ol d e P O

0 points= 30-day mortality risk |,0%
(95% C10.0%-2.1%)

2| point(s)= 30-day mortality risk 10.9%
(95% CI 8.5%—13.2%)




2. ATTEIKONI2TIKE2Z MAPAMETPOI
S - -

B | /
ECHO AY2ZAEITOYPTIA

e CTPA RV/LV 2 0.9-1.0



3. AIMATOAOI'IKE2 MTAPAMETPOI

Imaging and laboratory tests® for prediction of early® mortality in acute PE

Various

. FE 24 Meta- RY dysfunction on
Echocardiography | criteria of RV ; 74 (61-84) | 54 (51-56) (96-99) 8 (6-10) (1.343) analysis?¢ | echocardiography

ekmeton | or CT was one
of the inclusion
93 1.5 Meta- criteria in two
RVILY =1.0 | 46 (27-66) | 59 (54-64) (89-96) 8 (5-14) (0.7-3.4) analysis?* randomizad tiials
CT investigating
angiography thrombolysis in
normotensive

RVILV 20.9 | 84 (65-94) | 35 (30-39) 7 (5-10) (0_92;3_2) PZ‘;;‘::;‘? Pat;ténzg;ith

The optimal
6.5 Meta- cut-off value for

e B Ll e 14062101 021 analysis™ | PE has not been

defined.

NT-proBNP

<500 pg/mL
was one of the

6.3 Prospective | inclusion criteria

NT-proBNP 600 pg/mL | 86 (69-95) | 50 (46-54) 7 (5-19) 22-183) coh?)rt”“ R e
management trial
investigating home
treatment of PE.>7
Different A positive cardiac

Troponin | assays/ 44 Hets

A troponin test
2.2-7.2 analysis®*®
cut-off values® ( ) % was one of the

Different 1 inclusion criteria |
8.0 Meta- in a randomized
assays/cut-off NR NR 25 af miz
values* (3.8-16.7) analysis trial investigating |
thrombolysis in

98 5.0 Prospective normotensive
d = |
IpgimLt | 81 (71=93) P2 QBN ooty ol S L g | 928 cohort’ | patients with PE2S*

Troponin T

82 99 28 36.6 Prospective
i ngml | 89(299) | 74 69) | (9499 | (1347) | (43-304) | '26 cohort*e

BNP = brain natriuretic peptide; CT = computed tomographic; H-FABP = heart-type fatty acid-binding protein; HR = hazard ratio; LV = left ventricular; NPV = negative
predictive value; NR = not reported in the reference cited; NT-proBNP = N-terminal pro-brain natriuretic peptide; OR = odds ratio; PE = pulmonary embolism; PPV = positive
predictive value; RV = right ventricular.

“The Table shows the results of meta-analyses or, in the absence thereof, of the largest prospective cohort studies.
°In most studies, ‘early’ refers to the in-hospital period or the first 30 days after the index event.

“In the studies included in this meta-analysis, cut-off values for the cardiac troponin tests used corresponded to the 99" percentile of healthy subjects with a coefficient variation of
<10%.

“High-sensitivity assay.
“These studies included only normotensive patients and used a combined outcome (all-cause death or major cardiovascular complications).




Classification of patients with acute PE based on early mortality risk

Signs of RY
dysfunction on an
imaging test®

Shock or PESI class ll1I-V
hypotension or sPESI 21*

Cardiac laboratory
biomarkers®

Intermediate-high Both positive

Intermediate

Intermediate-low Either one (or none) positive®

Assessment optional; if assessed,
both negative®

PE = pulmonary embolism; PESI = Pulmonary embolism severity index; RV = right ventricular; sPESI = simplified Pulmonary embolism severity index.

*PESI Class lll to V indicates moderate to very high 30-day mortality risk; sSPESI =1 point(s) indicate high 30-day mortality risk.

PEchocardiographic criteria of RV dysfunction include RV dilation and/or an increased end-diastolic RV - LV diameter ratio (in most studies, the reported threshold value was 0.9 or
1.0); hypokinesia of the free RV wall; increased velocity of the tricuspid regurgitation jet; or combinations of the above. On computed tomographic (CT) angiography (four-chamber
views of the heart), RV dysfunction is defined as an increased end-diastolic RV/LV (left ventricular) diameter ratio (with a threshold of 0.9 or 1.0).

“Markers of myocardial injury (e.g. elevated cardiac troponin | or -T concentrations in plasma), or of heart failure as a result of (right) ventricular dysfunction (elevated natriurctic
peptide concentrations in plasma).

“Neither calculation of the PESI {or sPESI) nor laboratory testing are considered necessary in patients with hypotension or shock.

“Patients in the PESI Class | -I, or with sPESI of 0, and elevated cardiac biomarkers or signs of RV dysfunction on imaging tests, are also to be classified into the intermediate-low-risk
category. This might apply to situations in which imaging or biomarker results become available before calculation of the clinical severity index.




MPOZEKTIKH XOPHTHZH YFPQN
AITEIOZYZNASTIKA (NOPEMINEDPINH)
INOTPOMA (NTOMAMINH-NTOMMOYTAMINH)
EIXTINOH NO (AIASTOAH MN/KQN ATTEIQN)

SZOLD ET AL LUNG 2006
KLINE ET AL AM HEART J 2017

AEBOZIMENTANH (SIMDAX)
— EKAEKTIKOZ ANAZTOAEAZ OQIDOAIEZTEPAZHE Il

— AY=H2H 2Y2TAATIKOTHTAZ AE KOIAIAY & AIAZTOAH
[MN/KQN AITEIQN

— 6-12 pg/Kg og 2 10min—> 0.1pg/Kg/min yia 24h

KERBAUL ET AL CRIT CARE MED 2007
29



¢ XOPHI'H2H O2

 EMEMBATIKOZ MHXANIKO2 AEPIZMO2
— TIDAL VOLUME 6 ml/Kg lean Body Weight
— Pplateau<30cm H20
— XAMHAH PEEP

* EXTRACORPOREAL CARDIOPULMONARY
SUPPORT (ECMO) o€ padkn ME

Kjaergaard et al Thromb Res 2012
Leick et al Clin Res Cardiol 2012



A. TMMTAPENTEPIKA

Web Table 2 Adjustment of unfractionated heparin
dosage based on the aPTT {adapted from ref. 277)

Table |0 Low moelecular weight heparin and
pentasaccharide (fondaparinux) approved for the
treatment of pulmonary embolism

<35 seconds (<] .1 times contral)

80 Ufleg bolus,
increase infusion rate by
4 1UWlg per hour

5L saconds
{1.2-1E times contral)

40 1Ufleg bslus,
increase infusion rate by
1 1Uflg per hour

4670 seconds
{1.5-23 times control)

ho change

190 saconds
(2.3-30 times control)

reduce infusion rate by
1 1Uflg per hour

=90 seconds
{=3.0 times control)

stop infusion for | h, then reduce
infugion rate by 3 Lz per hour

aPTT — activated partial thrombe plastin time; LY — units.

1.0 mgikg Every |2 hours
Enaxaparin ar
1.5 mglkg® Once daily*
Tinzaparin 175 Uikg Once daily
100 B g® Every 12 hours®
Dalteparin ar
200 IWU/kg® Once daily®
86 IUkg Every 12 hours
Madroparin® ar
171 IWikg Once daily
5 mg (body weight <50 kg); Once daily
Fondaparinux | 7.5 mg (body weight 50=100 kg);
10 mg (body weight =] 00 kg)

All regirmerns administered subcutanesush

I} internaticnal units; LFWYH ke mclecular weeight be parin

*nce-daily injection of encxaparin at the desage of 15 mg/kg k approved far
inpatient [hospital) treatment <f PE inthe United States and insome, but not all,
Eurcpean £ount ries.

FIncancer patients, dalteparin i given at a dese of 200 [Litkg body weight [ma<imum,
18000 1L eneedailycvera pericd of 1Tmanth, followed by 150 1Lz once daikefor s
miznths*"™ After this pericd, anticeagulaticn with awitamin K antagenist ara LFTYWH
shauld becontinued indefinitely or until the cancer & considered cured
“Madroparin iz appraved for treatment of PEinscme but et all, Eurcpean
Soruntries.



B. AMO TOY
. ANTAI'QNIZ

Tavtoxpovn €

Van Es Blood 2014
ACCP 2016

TABLE 1 Non-Vitamin K-Dependent Oral Anticoagulant Agents in the Treatment and Secondary Prevention of VTE

Dosage and Interval
initial Phase Long-Term Phase Extended Phase Not Recormmended or Contraindicated”
Rivaroxabant 15 mg twice daily with 20 mg once daily with food s CrCt <30 mi/min
foad for 21 days = Moderate or severe hepatic impairment
(Child-Pugh B and C), or hepatic disease
associated with coagulopathy
» Concomitant use of combined P-gp and
strong CYP3A4 inhibitors or inducers
Dabigatran Initial therapy with 150 mg twice daily s CrCl <30 ml/min
etexilatet parenteral » Concomitant treatment with P-gp inhibitors
anticoagulation for in patients with CrCL <50 ml/min
5-10 days should « Concomitant treatment with P-gp inducers
precede (i.e., rifampin)
administration of
dabigatran etexilate
Apixaban 10 mg twice daily 5 mg twice daily 2.5 mg twice daily after at s CrCl <15 mi/min
for 7 days least 6 months of treatment ¢ Severe hepatic impairment (Child-Pugh ©),
or hepatic disease associated with
coagulopathy
= Strong dual inhibitors or inducers of
CYP3A4 and P-gp
Edoxabang Initial therapy with 60 mg once daily s CrCl <15 ml/min
parenteral 30 mg once daily can be considered in patients » Moderate or severe hepatic impairment
anticoagulation for with =1 of the following factors: CrCl {Child-Pugh B and (), or hepatic disease
5-10 days should 15-50 mi/min; body weight =60 kg; associated with coagulopathy
precede concomitant use of P-gp inhibitors, o Concomitant treatment with rifampin
administration cyclosporin, dronedarone, erythromycin,
of edoxaban or ketoconazole

The table displays drugs and regimens on the basis of U.S. FDA approval for the treatment of acute VTE. *In addition to the specific conditions listed here, all mentioned
anticoagulant agents should be avoided in patients: 1) with hemodynamically unstable acute pulmonary embolism for whom thrombolysis or pulmonary embolectomy may be
required; 2) requiring dialysis; 3) at significant risk of bleeding or with active pathological bleeding; 4) treated with a concomitant anticoagulant agent; 5) with known hy-
persensitivity to the agent; and 6) in pregnant women or during breast feeding. Moreover, all mentioned anticoagulant agents should be administered with caution in patients
with an increased bleeding risk, including those receiving concomitant treatment with NSAIDs, acetylsalicylic acid, and platelet aggregation inhibitors. tAccording to the EMA
product information, rivaroxaban 15 mg should be considered for the long-term phase if the patient’s assessed risk for bleeding outweighs the risk for recurrent venous
thromboembolism. In the European Union, rivaroxaban is contraindicated in patients with CrCL <15 ml/min and should be used with caution in patients with GrCL15-30 ml/min.
FAccording to the EMA product informatian, dabigatran etexilate 110 mgq twice daily can be considered in patients =80 years of age; for those under concomitant treatment
with moderate P-gp inhibitors (i.e., amiodarone, quinidine, verapamit); at higher risk of bleeding, including elderly patients >75 years of age with >1 risk factor for bleeding; and
with CrCl 30-50 mi/min. in the European Union, dabigatran etexilate is not recommended in patients with etevated liver enzymes >2x upper timit of normal or with liver
disease expected to have any impact on survival. §Although a separate extension trial was not conducted for edoxaban, >40% of patients included in the HOKUSAI-VTE study
received an extended anticoagulant treatment with edoxaban for up to 12 months.

Crl = creatinine clearance; CYP3A4 — cytochrome P450-3A4; EMA = Eurcpean Medicines Agency; FDA = Food and Drug Administration; NSAID = nonsteroidat anti-
inflammatory drug(s); P-gp = P-glycoprotein; VTE = venous thromboembolism.




— MONO 2E YINOTA2H & SHOCK PEITHO TRIAL NEJM

[/ I ) 2014
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Web Table3 Approved thrombolytic regimens for

pulmonary embolism

Streptokinase | 250000 (11 as a loading dose aver 30 minutes,
fallowed by [00 000 LR over 1224 hours

Accelerated regimen: 1.5 million [ over 2 hours

Urokinase 00 [1Leg as a loading dose aver [0 min, followed
by 4400 [L¥eg per hour over | 2-24 hours

Accelerated regimen: 3 million 1L over 2 hours

rntPA 00 g over 2 hours; ar

0.6 rmpdleg over |5 minutes (maximum dese 50 g

LY = international units: rtPA = recombinant tissue plasminogen acthator.

Web Tabled Contraindications to thrombolytic
therapy (adapted from ref. 312)

Absolute contraindications:*

+ Haemaorrhagic strole of strole of unlanown originatany time

+ lschaerric strole in the preceding & manths

+ Central nervous system darrage or neoplasms

+ Recent major traurmalsurgerythead injury in the preceding 3 weels
+ Gastrointestinal bleeding within the last menth

+ Known bleeding risl

Relative contraindications

+ Transient ischaermicattacl in the preceding & months

+ Oral anticeagulant therapy

+ Pregnancy, or within onewesl postpartum

+ Man-compressible pundure site

+ Traurratic resuscitation

+ Refractory hypertension {systolic blood pressure = 180 mm Hg)
+ Advanced liver disease

+ Infective endacarditis

+ Active peplic ulcer

A bsolute contraindications to thro mb-olysis might become relative in a patient with
irrrediately life-threaten ing high-risl PE.



Web Tabkle 5 Techniques and devices for percutaneous catheter-directed treatment of pulmonary embolism (ad apted
from ref. 169 and 334)

Catheter interventions without local thio mbolysie

Catheter interventio ne with kecal thrombo heie

Thram bus fragmentation

Pigtail catheter fragmentaticon

Ballexan angioplasty using peripheral
balkson catheters

Catheter-directed thrambalbysis
{eontinueus infusion with or without

bealusg)

UniFuse® {AngiaCrynamics, Latham,
MY, US)

Cragg-MeMamara® {ev3 Endenas cular,
Plymeuth, MM, L5A)

Fhenlbtic thrambe ctomy

Angialet & F PE® Bayer, Germany)

Ultrasaund-assisted catheter-directed
threm bk sis
feantinueus infusion with ar without

bealus)

ElaaSanic® (EKDS, Bothel WA, USA)

suction embale ctomy

Manual aspiraticn using sheath with
detachable haemeostatic valve (Argon
Medical Devices, Athens T LSA)

Pharmacomechanical thrombeokysis

Angiclet & F PE® Fower Pulse™
thrambelbysis and thrambe ctomy
{Bayer, Germany)

Fetational thrambectanmy

A pirest® thrambe ctarmy
{straub Medieal Swizerand)

Cambined techniques

Pigrail fragm entation (5F) plus Angiclet
& F PE® thrambe ctomy
{Bayer, Germany)

Cambined techniques

Pigtail fragmentation &F) plus Angioler
& F PE® Poveer Pulse ™ thrambabysis
and thrombectamy Bayer, Germany)




36



* ENAEIZEI2

— ATOAUTN avtevOELEN XOPNYNONG QVTUTNKTLKWVY
— Meilova atpoppaylo
— Ynotpomnialovoa ME umo avTLtnKTIKA

 ETMIMAOKE2
— Pnén toyywpoatoc KKO
— Metakivnon ¢iktpou (AeLlec kolAoTNTEC)
— Ynotpomnialovoa DVT (20%)
— MetaBbpopuBwtiko cuvopopo (40%)
— Antodppaén KKO (22% otnv 5 etia/33% otnv 9etia)
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» Clinical suspicion of PE - :

Shock / hypotension?

Diagnostic algorithm Diagnostic algorithm
as in Figure 3 as in Figure 4

PE confirmed

Assess clinical risk
(PESI or sPESI)

PESI class HHIV PES} class HI
or sPESI =1 or sPESI =0
PE confirmed

Intermediate risk
Consider further l
risk stratification

RV function (echo or CT)"
Laboratory testing®

Both positive One positive
or both negative

Intermediate-high risk Intermediate—low risk

: AJ/C; monitoring; = ~ AIC; consider early
. Primary reperfusion __ consider rescue A/C; hospitalization® discharge and home

reperfusion? treatment, if feasible’

AIC = anticoagulation; CT = computed tomographic pulmonary angiography; PE = pulmonary embolism; PESI = pulmonary embolism severity index: RV = right ventricular;

SPESI = simplified pulmonary embolism severity index.

3If echocardiography has already been performed during diagnostic work-up for PE and detected RV dysfunction, or if the CT already performed for diagnostic work-up has
shown RV enlargement (RV/LY (left ventricular) ratio 20.9), a cardiac troponin test should be performed except for cases in which primary reperfusion is nota therapeutic option
{e.g. due to severe comorbidity or limited life expectancy of the patient).

®Markers of myocardial injury (e.g. elevated cardiac troponin | or T concentrations in plasma), or of heart failure as a result of {right) ventricular dysfunction (elevated natriuretic
peptide concentrations in plasma). f a laboratory test for a cardiac biomarker has already been performed during initial diagnostic work-up (e.g.in the chest pain unit) and was
positive. then an echocardiogram should be considered to assess RV function, or RV size should be (reJassessed on CT.

<Patients in the PESI Class -1, or with sPESI of 0,and elevated cardiac biomarkers or signs of RY dysfunction on imaging tests. are also to be classified into the intermediate—low
risk category. This might apply to situations in which imaging or biomarker results become available before calculation of the dlinical severity index These patients are probably
not candidates for home treatment.

“Thrombolysis. if {and as soon as) dlinical signs of haemodynamic decompensatian appear; surgical pulmonary embolectomy or percutaneous catheter-directed reatment may be
considered as alternative options to systemic thrombolysis, particularly if the bleeding risk is high. 3 8
“Monitoring should be considered for patients with confirmed PE and a positive toponin test, even if there is no evidence of RV dysfunction on echocardiography or CT.

"The simplified version of the PES! has not been validated in prospective home treatment trials; inclusion criteria other than the PESI were used in two single-armed (non-




Recommendations for acute phase treatment

ecommendations for acute phase treatment

PE with shock or h}'poumlon (high-risk)

iz recoammended that |Htra\lthaus
anticoagulation with UFH be iniviaced
without celay in patients with high=

gk PE
———
recarmmendied,

Surgical pulmanary embolectomy is
recommended for patients in whom
thrombalysis is contraindicated or has
failed *

Percutanesus catheter-direcned
treatment should be considered as an
akternative to surgical pulmonary
embelectomy for patients in whom
full=dese systemic thrombaolysis is
contraindicated or has failed.!

PE — pulrneniary erniclisie U FH — uadactionated heparia
Wlass ad raccrminendation.

Elewel of aidenca

“Reeferances

! Haporonriate eupertse and reseormesan: availaile o site

Reperfusion treatment
= e R Routine use of primary systemic |5
: o ock or hypotensic ermediate-or lo thrombolysis is not
Antico on: combination of p recommended in patients not 253
. suffering from shock or
| re—pr i :
anticoagulation is recommended hypotensin
] i i £0se monitoring is
{high o psipedacs dinical 352 recommended in patients with
diagnostic work-up is in ; intermediate-high risk PE to 2
pro permit early detection of
WH or fondaparinux is the haemodynamic decom n
recommended fo‘:‘m of acute A 273,274, and nmde)’lﬂ Imtlaf!:'! ofP:e“:::‘: %
phase parenteral anticoagulation 281,353 /
most patients. ot
:::\ri:oagulation, treatment with | : considered for pati nyts with
a VKA is recommended, B g = 352,354 pase
targetingan INR of 2.5 (range | intermediate-high-risk PE and lia 252,253
2.0-3.0). B linical signs of haemodynamic
= 04 2 % O e Oora A Iv ag deco . 3
As an alternative to the e .mpensauon
combination of parenteral 55 Surgtcal Pmmonary
anu:coagu:atfon wr$ :1-VKA);ab B embolectomy may be
anticoagulation with rivaroxaban | 5 | . : B 1
(1= e daily o3 vk : 296 c?ns@ered in mte'rmedme- b
followed by 20 mg once daily) is hlgh-nsk patients if the
recommended. anticipated risk of bleeding
As an alternative to the under thrombolytic treatment is
combination of parenteral high$
anticoagulation with a VKA, I - -
??gcoagubﬁo: :;df; ap;x::an ._ 257 Percutaneous catheter-directed
mg twice dai r ys, . .
Sl fo & 1o cwice k) s treatment may be considered in
recommended. intennediate-high—risk b 336
As an alternative to VKA patients if the anticipated risk of
treatment, administration of ! ?
dabigatran (150 mg twice daily, bleeding under thrombolytic
or 110 mg twice daily for i is high2
i bk il : 293, 294 treatment is high. |
those under concomitant Wﬂle treatment
verapamil treatment) is
recommended following acute- ?ﬁnts with acute IOW-FM
phase parenteral anticoagulation. P
As an alternative to VKA Sl.\Qllld be consudered fOf' Ell'l)’
treatment, administration of ! - chscharge and continuation of
?doxal_:an* is recommended 8 = treatment at home if proper 217,237,
ollowing acute-phase parenteral { a
anticoagulation. outpatient care and 347,349
New oral anticoaguiants ticoa U satmen
(rivaroxaban, apixaban, 293, 295 - : st kan be
dabigatran, edoxaban) are not G 298 provided. /

recommended in patients with
severe renal impairment




Table 14 Etimatad radiation absorbed in procadures
used fordiagnosing PE (adapted from Bajc otal (2009)%
and Chunilal &t al. (200941

Recommendations for pulmonary embolism in
pregnancy

Suspicion of PE in pregnancy
wearrants farmal diagnl:utir

Estimated Estimated maternal
foetal radiation radiation exposure
exposure (mSv) to breast tissue (mSv)

I R R

assessment with validated
rriethods.

Cedimer measurement may s3]
performed in order to avoid
unnecessary irradiation, as a
negative result has 3 simile dinical
significance as in non=pregnant
patients

Wenous compressien
ukrasonography may be
considered in order te avaid

Perfusion lurg scan

with techaetium=-39m

|abelled albumin
Low dosec 40 MBg 0. 11=0.20
High dose: 200 MBg | 0.20=0.60

unnecessary irradiation, as a
diagnosis of praximal OVT

confirms PE

Pefusion :l;ir'ti:raph}' may be
considered to rule eut suspected
PE in pregnant wamen with nermal

W il -_ii.". - II'I Ij"'i*';"a"'ﬂ"t FE = ou IJ"I'I O Ay ST .."'"
chest Xara = > i Fer

CT angiography should be
considered if the chest X-ray is
abnarmal ar if lung scintigraphy |z
not readily awvailable.

A weightadjusted dose af LMWH
I3 the recommended therapy
during pregrancy In patients

without shock or hypotension. A R I XT RA

iz, LF1WWH — Loy I\I S~ - <

- w

VKA &

412, 421




VTE X4

10% TQON UNPROVOKED ME. CA ENTOZ ETOYZ
(OXI SCREENING)

APNHTIKA D-DIMERS=IAIO NPV

TYXAIO EYPHMA 2E CT - ANTIMETQIMI2H 2AN
2YMNOTQMATIKH ME

OEPATIIEIA
— LMWH

— YNOTPOMH VTE YNO VKA H' LMWH
 MEl2TH AOZH LMWH
* QIATPO KKO
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FIGURE 1 PE Risk-Adjus ted Management in the Acute Phase and Over the Long Term
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ormpression wiirasound; Edo = edhomndiograpity; N-Erminad-podNP = N-erminad pro-8-type ratiuretc peptide; PE = pulmonary embolism; PES = pulmonary
embolism seserity index; BV = night ventiaular; sPES = smplified pulmonary embolsm seventy indew: W3 san = vemtilation)/parfuson lbng scam; WIE = wanous
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